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(54) In-sink micro-machine

(57) The present invention is directed to a device for
semi-automatic washing of dishes and the like, to be re-
movably plugged into the drain of a kitchen sink, char-
acterized in that it comprises: (i) a means for circulating
wash water into the sink, and (ii) a means to supply the
water circulating means with power, and (iii) a set of fil-
ters (14) for purifying the wash water, and (iv) a pipe (15)
system for connecting the filters to the means for circu-
lating wash water.

Optionally but preferably, the means for circulating
the wash water in the sink is an electrically driven pump.
Also preferably, the device further comprises a heating
means for maintaining the temperature of the wash wa-
ter at the same level, a means for automatically deliver-
ing a dish washing composition into the wash water, an
ultrasonic wave generator for enhancing the wash proc-
ess. Most preferably, the device also comprises in com-
bination at least one sensor means and at least one chip
to automatically control the sequence of the washing
process.
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Description

Field of the invention

[0001] The present invention relates to devices for semi-automatic washing of cutlery, dishes and the like.

Background of the invention

[0002] There are usually two ways of washing or cleaning cutlery, dishes and the like. Consumers can manually
wash those items in a kitchen sink, by closing the sink's drain, pouring water, pouring a quantity of a dish washing
detergent and using such tools as sponges, scrubbing sponges or gloves, or brushes. Such a process is long and tiring
for the consumer. The alternative solution for the consumer is to use an automatic washing machine, which automat-
ically washes the dishes, using a closed drum or tank, a heater, sensors, a pump, a means to automatically distribute
a cleaning solution into the drum or tank, and a program means for controlling the whole washing process without
intervention of the consumer. While being very user friendly, such automatic washing machines are expensive and are
not affordable for all households.
[0003] Thus, there is a need for a dish washing device to plug into a kitchen sink, which is constructed so that it is
easy to manipulate and use, and is also cheap to manufacture.
[0004] Some devices are known which are more generally related to semi-automatic or automatic washing or cleaning
of items. These are well known in the art, and typically comprise, for example, a container for putting the items to wash
with water, for example a tub or a tank, a means to circulate water in the container, for example a pump, preferably a
means to filter the wash water or alternatively a means to evacuate said wash water from the container and replace it
with fresh water, and a pipe system for connecting the different components of the device. Optionally, some devices
further comprise means to enhance the washing process, such as for example brushes, bubbling or agitating means,
heaters to maintain the water temperature at a certain level, and means for adding a detergent or cleaning solution.
Finally, some of the above described devices can comprise a means for automatically, or semi-automatically control
the washing process, so as to reduce the number of steps in the process which require the user's intervention.
[0005] The following references are directed to such devices for semi-automatic washing of items: D1 (US 5091095)
is a US patent to Focus Enterprises. It discloses a system for automatic treatment of drains, which is provided by the
controlled injection of a bio-active liquid at established intervals into the drain system. A container of the treatment
liquid is provided with a pump coupled between the container and the drain. Fluid level sensing means is located in
the container and fluid temperature sensing means is located in the drain system. When the temperature is within
range and the fluid level is sensed, the pump is periodically operated to inject a quantity of fluid directly into the drain
system without operator control. D2 (US 4859345) is a US patent to Jitsuo Inagaki. It discloses a bath water heater
and purification apparatus. The system comprises a removable filter, a heater, sensors, and a pump. The system
removes organic substances from the bath, and keeps the temperature at a certain level, using the sensors and the
heater. D3 (EP 709120 A1) is a European patent application to Sugiura Eiichi. It discloses a washing device and oily
water separator and filtration device which are optimal for use with the washing device. The device comprises a bubbling
washing section to remove sludge and oils from an item such as a work which has been machined. The device further
comprises a filtration unit for regenerating the oily water produced by the bubbling unit.D4 (US 5573677) is a US patent
to Edward Dembrosky. It discloses a filtration apparatus for regenerating cloudy water produced by a cloth washing
machine. The water is separated into wash water and rinse water. Te wash water is disposed of and the rinse water
is sent to a pressurized container and then used to flush at least one toilet. D5 (US 4409119) is a US patent to Henkel.
It discloses a process for regenerating cleaning solutions. More specifically, it discloses a process for regenerating
alkaline and neutral phosphate and/or silicate degreasing solutions. The treatment uses calcium or magnesium ions.
D6 (US 5268093) is a US patent to Recovery Eng. Inc. It discloses a portable water purification system. The system
is manually operable and comprises a first container, a filter placed to filter dirty water of the first container, and a
porous body of biocidally material for disinfecting the filtered water from the first container, a plunger sealably engaged
with the first container for forcing the water from the first container through the filter and the disinfecting unit, and a
passageway through the plunger with check valve for preventing creation of a vacuum in the container when the plunger
is remover therefrom. D7 (US5409615) is a US patent to Wallman et Al. It discloses a temperature controlled grease
trap. It allows to control and maintain the temperature of waste water entering a grease trap. The system is to prevent
persons from washing waste water containing grease from a sink into the sewer, by using hot water. The systems
mixes cold water to the waste water through a valve connected to the sewer pipes, whenever the water coming from
the pipes is too hot.
[0006] It is clear from the above list of prior art documents, that devices for semi-automatic washing of cutlery, dishes
and the like, which can be used in a kitchen sink are not known.
[0007] It is therefore one main object of the present invention to provide the user with an device for plugging into a
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kitchen sink, which semi-automatically washes cutlery, dishes, and the like into the sink, said device being easily re-
movable from the kitchen sink.
[0008] It is another object of the present invention to provide an device which automatically removes grease and
food bits from the sink during the wash process.
[0009] It is another optional object of the present invention to provide a semi-automatic dish washing device which
is portable and self power supplied.

Summary of the invention

[0010] The present invention is directed to a device for semi-automatic washing of dishes and the like, to be removably
plugged into the drain of a kitchen sink, characterized in that it comprises:

(i) a means for circulating wash water into the sink, and
(ii) a means to supply the water circulating means with power, and
(iii) a set of filters for purifying the wash water, and
(iv) a pipe system for connecting the filters to the means for circulating wash water.

[0011] Optionally but preferably, the means for circulating the wash water in the sink is an electrically driven pump.
Also preferably, the device further comprises a heating means for maintaining the temperature of the wash water at
the same level, a means for automatically delivering a dish washing composition into the wash water, an ultrasonic
wave generator for enhancing the wash process. Most preferably, the device also comprises in combination at least
one sensor means and at least one chip to automatically control the sequence of the washing process.

Brief description of the drawings

[0012] The invention will now be explained in detail with reference to the accompanying drawings, in which:

- Figure 1 is a schematic perspective view of the device of the present invention, sown when plugged into the drain
hole of a kitchen sink.

Detailed description of the invention

[0013] A device (1) for semi-automatic washing of cutlery, dishes and the like is provided, which can be constructed
for example as shown in figure 1. It is meant to be removably plugged into the drain hole (16) of a kitchen sink (10).
For definition purposes, semi-automatic is defined as a process of washing items which comprises manually plugging
the device (1) into a sink (10), so as to close its drain, manually pouring water in the sink (10), manually putting items
into the sink (10), manually activating the device (1) so as to initiate a wash cycle, manually removing the items from
the sink (10) at the end of the wash cycle, and manually drying said items. Such a semi-automatic process is opposed
to fully automatic washing process where the supply of water and the drying operation of items is ensured by the device
(1) instead of being manual.
[0014] The device (1) of the present invention comprises a housing (11), a means for circulating wash water (17) in
the sink (10) which is preferably located into said housing (11), a means to supply the water circulating means with
power, a set of filters for purifying the wash water (17) during the wash cycle, and a pipe system for connecting the
different components of the device (1).
[0015] Preferably, the device (1) further comprises a power source - not shown - to operate the water circulating
means, and/or a heating means for maintaining the temperature of the wash water (17) at the same level during the
wash process. Also preferably, the device (1) comprises a supplying means for automatically delivering a cleaning -
or dish washing - composition into the wash water (17), during the wash process. Another preferred embodiment of
the present invention is a ultrasonic wave generator which is coupled to the device (1) and activates/enhances the
cleaning process during the wash cycle.
[0016] More preferably, the device (1) comprises at least one sensor and at least one chip to automatically and
sequentially control the different steps of the washing process, as well as to monitor different parameters of the washing
conditions, such as for example temperature, concentration of dish washing composition into the wash water (17),
strength of the jet stream into the wash water (17)...etc.
[0017] In a highly preferred embodiment of the present invention, the device (1) further comprises a valve system,
which is preferably located near the water circulating means in the housing (11). The valve system automatically mon-
itors the flow of liquid inside the pipes (15) and through the different components of the device (1), depending on the
wash conditions and/or wash cycle step.
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The water circulating means

[0018] The device (1) of the present invention comprises a means for circulating the wash water (17) during the wash
cycle. Said water circulating means comprises at least two inlet ports and two outlet ports. Said inlet and outlet ports
are flow connections which connect the water circulating means to the other components of the device (1), preferably
by the means of pipes (15). Inlet ports are defined as flow connections through which the water conducting means
collects fluid, for example wash water (17). There is one such inlet port for each filter, i.e. preferably one for the grease
filter (14), and a second one for the particle filter (13). Outlet ports are defined as flow connections through which the
water circulating means evacuates fluid, for example wash water (17). There is one such outlet port connected to the
exhaust aperture (12) of the water circulating means, and optionally but preferably, a second one connected to the
drain of the sink (10).
[0019] In a preferred embodiment of the present invention, the water circulating means is located into the device (1)
housing (11), and is constructed so that the consumer must plug one - protruding - portion of the device (1)'s housing
(11) into the sink (10)'s drain hole (16), to install said device (1). This operation closes the sink (10) in a fluid-tight
manner, and also directly connects the drain exhaust aperture (12) of the water circulating means, if any, to the drain,
as shown in figure 1.
[0020] Also in a preferred embodiment of the present invention, the water circulating means is achieved by an elec-
trically driven pump. The electrically driven pump may be, for example, a gear pump, an impeller pump, a piston pump,
a screw pump, a peristaltic pump, a diaphragm pump, or any other miniature pump. In a more preferred embodiment
the pump is a gear pump with a typical speed between 6000 and 12000 rpm. The electrically driven pump must be
driven by a means such as an electric motor. The electric motor typically produces a torque between 1 and 20 mN.m.
[0021] Optionally, said water circulating means can also be used to create a mechanical washing/cleaning effect by
creating spinning effects - such as whirlpools -, and/or jet-stream effects into said wash water (17) so as to enhance
the chemical washing process achieved by the wash water (17).

The valve means

[0022] In a preferred embodiment of the present invention, the device (1) comprises a system to monitor and control
the direction of the flow of liquid inside the device (1)'s pipes (15), towards the different components of said device (1)
during the wash cycle. Such a system is more preferably achieved by a set of one-way valves which open/close to
give way/block the flow of wash water (17). In a most preferred embodiment of the present invention, the valve set is
located inside the housing (11), and comprises inlet valves connected to each inlet port of the water circulating means,
and outlet valves connected to each outlet port of the water circulating means.
[0023] The combination of the inlet and outlet valves allows several ways of fluid circulation once the device (1) is
installed in the sink (10) and the water circulating means is switched on. For example during the washing process, the
inlet valves are open, so as to establish a fluid connection between the filters and the water circulating means. At the
same time, the outlet valve to the drain is closed and the outlet valve to the exhaust aperture (12) of the water circulating
means is open, so that said water circulating means recycles the wash water (17) of the sink (10) in a closed circuit.
[0024] On the contrary, at the time the wash cycle is ending, the outlet drain valve opens and the outlet valve to the
exhaust aperture (12) of the water circulating means closes, so that the wash water (17) is directed to the drain and
the sink (10) is emptied.

The filters

[0025] It is an essential feature of the device (1) according to the present invention that it comprises at least one
filter to recycle/purify the wash water (17) during the wash cycle. Said wash water (17) is brought to the filter by the
water circulating means in a continuous or discontinuous manner. In a preferred embodiment of the present invention,
the device (1) comprises two filters.
[0026] The first filter is intended for filtering the greasy portion of water, which is located at the surface of the wash
water (17). Said grease filter (14) comprises a housing (11) and an inlet port. The housing (11) comprises at least one
filtering means, such as for example a cellulose or synthetic mesh or porous material, with pores. The diameter of the
pores is such as to retain the grease or oily particles. Said grease filter (14) is preferably constructed so that it floats
at the surface of the wash water (17), as shown in figure 1. More preferably, it is constructed so that the level of wash
water (17) is centered across the height of the inlet port. In a first and preferred embodiment of the invention, this
position of the grease filter (14) is balanced by the weight of said grease filter (14), and the volume of the hollow
portions. In a second embodiment, the grease filter (14) comprises at least one means for fixing it to the sink (10)'s
wall. Such a means can be for example a magnet or a suction grip. This fixing means allows the user to attach the
grease filter (14) at the right level once the sink (10) is filled with water, so that the level of wash water (17) is centered
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across the height of the inlet port, as shown in figure 1.
[0027] The second filter is a filter to be used to remove food particles and the like from the bottom of the sink (10).
Such particles are typically detached from the dishes and cutlery during the washing process, and most of them are
heavy enough not to stay in suspension into the wash water (17). On the contrary, they form a deposit at the bottom
of the sink (10), which limits the washing efficiency of the wash water (17). Said second filter needs to be constructed
to be heavy enough to stay at the bottom of the sink (10), as shown in figure 1. Alternatively, it can be fixed at the
bottom of the sink (10) by means of a magnet, a suction grip, or other similar fixing means. Said filter comprises an
inlet port which must have such dimensions that it can absorb large food particles. Typically, the surface of the inlet
port is preferably superior to 1 cm2, more preferably superior to 5 cm2 and even more preferably superior to 10 cm2.
It will also be appreciated that the surface of the inlet port has an impact on the suction force, and thus, on the efficiency
of the water recycling system.
[0028] The membrane of the particle filter (13) essentially operates to screen out particles like a trap in a sink (10)
or bathtub drain. When the outlet valve to the drain is closed and the pump is operating, the latter supplies the necessary
force to draw a major portion of the wash water (17) flowing from the filter through the membrane and further back into
the sink (10) via the exhaust aperture (12).
[0029] Once a location for the filter within the device (1) has been selected, then the design and construction of the
particular and appropriate filter for use in the device (1) is a matter that is well within the ability of those who are skilled
in the art. Preferably the filter contains at least two media, at least one of which should be a hydrophobic material to
screen out fats, greases and other lipid-based emulsions from the liquid cleaning composition. Other media suitable
for use in the present invention can be chosen from known filter media materials. It may be desirable to have a media
designed to trap particulate matter in situations were the device (1) does not include a membrane or to screen out
particulate matter too small to be trapped by the membrane.
[0030] A preferred particle filter (13) for use in the present invention is one that can be essentially used permanently
without the need for consumer maintenance or intervention of any kind. Because the filter is intended to be used for
extended periods without maintenance, it is preferred for there to be a process of cleaning the filter and removing the
particulates and soils entrapped in the filter and filter media.
[0031] This cleaning process is preferably completely automated and does not require additional consumer inter-
vention. A flow meter measures when the rate of flow of the wash water (17) has become substantially obstructed by
food and soil particles entrapped in the filter or membrane or both. When the rate of flow of the liquid cleaning com-
position past the flow meter falls below a certain flow setting (measured in volume divided by time), then the pump is
automatically stopped so that the user can take the filter out, clean it to remove the particles therefrom and replace
back onto the device (1). The size of the particle filter (13) will be appropriately determined by those skilled in the art,
so that removal of the particles from said particle filter (13) needs to be performed only after several wash cycles,
preferably after 5 wash cycles.
[0032] The present device (1) preferably comprises suitable means for effectuating the automation of the cleaning
process described above. The opening of the valves and the direction of the pump is coordinated by connecting a
solenoid or other electromechanical device (1) or device (1)s to both the outlet valve and the drain valve as well as the
pump and then in turn connecting each of these electromechanical device (1)s to each other. Instead of connecting
these electromechanical device (1)s to each other, it may be desirable to instead connect them to a separate electro-
mechanical or electronic controller or controlling device (1).
[0033] Because of increasingly widespread consumer concern with microbes on kitchen surfaces, it is preferred that
the filters of the present invention provide not only a filtering and screening function but also provide antimicrobial
benefits as well. A variety of technologies are available to incorporate antimicrobial protection. One such technology
is available from the MICROBAN® Corporation of Huntersville, North Carolina. The MICROBAN® process consists of
incorporating the antimicrobial agent triclosan into the voids and spaces in a polymer or plastic. Once a surface is
treated with triclosan according to the MICROBAN® process it provides essentially permanent antimicrobial protection
for that surface. In the present invention, certain interior filter surfaces would be treated with the MICROBAN® process
so that when the liquid cleaning composition enters the filter and passes over those treated surfaces then a significant
amount of microbes present in the liquid cleaning composition would be eliminated.
[0034] The present invention also encompasses filters that have a temporary, replaceable cartridge and require
periodic consumer intervention to remove the used cartridge and replace it with a fresh filter cartridge, such cartridges
usually themselves contain the filter media and may incorporate an antimicrobial agent as well. One such example of
an acceptable filter design that utilizes a replaceable cartridge can be seen in U.S. Pat. No. 4,915,831, to Taylor, issued
10 April 1990.

The pipes (15)

[0035] The device (1) of the present invention comprises pipes (15) to link one component to another. A pipe links
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the grease filter (14) to the water circulating means. Another pipe links the particle filter (13) located at the bottom of
the sink (10) to the water circulating means. Preferably these pipes (15) are flexible, so that the filters are movably
attached the device (1)'s housing (11). But they can also be rigid. They are most preferably made out of a synthetic
material, such as polypropylene (PP), or polyvinylchloride (PVC).

The power source

[0036] The electrically driven pump, and the heater, sensors and valves, if any, must be driven by a means such as
an electric motor. The electric motor typically produces a torque between 1 and 20 mN.m. The electric motor must, in
turn be provided with a power source. The power source may be either mains electricity, optionally via transformer to
provide low voltage electricity. It may also be a throw-away battery, or rechargeable battery. Most preferred are one or
more AA rechargeable or disposable batteries, the batteries being housed in the device (1)'s housing (11). The voltage
output of the battery is typically between 1.5 and 12 Volts, with a preferred output between 3 and 6V.

The heating means

[0037] It is preferable that the present device (1) also include an in-line heater or heating element at any location in
said device (1). Said heating means provides energy to warm up the wash water (17) during the wash process; indeed,
it has been shown that warm or hot water enhances the washing/cleaning properties of detergent/dish washing com-
positions. More preferably, said heating means is located inside the housing (11), near the water circulating means,
and sufficiently near to the passage of water so that the transfer of calories form the heating means to the water is
efficient. Most preferably, the heating means is an electric resistance. Even most preferably, the heating means is
connected to a chip with sensors, so that it maintains the temperature of the wash water (17) at a constant level during
the wash cycle.

The means for supplying dish washing composition

[0038] In a preferred embodiment of the present invention, the wash water (17) does not only comprise water, but it
also comprise at least one detergent/ dish washing composition which is used to enhance the chemical washing effect,
and reduce the time to wash.
[0039] It is preferable that instead of a consumer manually adding the dish detergent composition, the dish detergent
composition is contained within a detergent reservoir and automatically dispensed through a dispensing tube connected
to the flow pipe or through a dispensing tube which discharges dish detergent solution directly into the sink (10) basin.
A monitor connected to a metering system regulates the concentration of the dish detergent composition in the liquid
cleaning composition in the sink (10) basin. If the concentration of the dish detergent composition falls below the desired
level, more dish detergent solution can be dispensed. The dish detergent composition can be stored in the detergent
reservoir in tablet, granular, liquid or gel form. The present invention encompasses the design and operation of a
detergent reservoir and dispensing tubes which can accommodate a dish detergent composition in tablet, granular,
gel or liquid form.
[0040] The detergent reservoir of the present invention may be divided into multiple storage chambers wherein each
storage chamber contains one or more of the components of the dish detergent composition. Alternatively there can
be multiple detergent reservoirs with each of these separate detergent reservoirs containing one or more of the com-
ponents of the dish detergent composition. By so separating the components of the detergent composition into multiple
storage areas, dish detergent components which are otherwise incompatible in the presence of another can be kept
in separate storage areas until the time they are actually dispensed as part of the dish detergent composition into the
sink (10) basin. For example, detersive enzymes are not stable in detergent formulations that have a high pH or contain
alkaline buffers. But in the present invention, a high pH dish detergent composition can be used in combination with
detersive enzymes if they are stored in separate detergent reservoirs or storage chambers and separately dispensed
into the liquid cleaning composition. Many other such incompatible component pairs can be so combined by separately
storing and releasing them.
[0041] Additionally, the use of multiple detergent reservoirs or storage chambers allows a consumer to select the
time of the dispensing of certain components. For example, it may not be necessary or desirable to include suds
suppressors in the dish detergent composition. However, near the end of a timed cleaning process, suds suppressors
can be dispensed to reduce the amount of suds in the liquid cleaning composition and thus make it easier to rinse
kitchen articles immersed therein.
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The dish washing compositions

[0042] The liquid cleaning composition used in the present invention is a mixture of water and a dish detergent
solution. While the water is supplied by a conventional above-sink faucet, the dish detergent solution may be provided
in a number of ways. One suitable way is for the sink user to simply pour a typical LDL composition (such as DAWN™
or JOY™) or a typical ADW composition (such as CASCADE™) into the sink basin 48 either before or after adding
water. Alternatively, instead of using a standard LDL or ADW composition as the dish detergent solution, a modified
ADW or LDL as described below can be used. By LDL, it is meant "Light Duty Liquid", that is to say any composition
to be used to manually wash cutlery, dishes, or the like. By ADW composition, it is meant any composition intended
for use into automatic dishwashing machines.
[0043] The device (1) of the present invention includes a liquid cleaning composition which is a solution or mixture
of water and a dish detergent composition. Any typical LDL formulation can serve as a dish detergent composition in
the present invention provided that it is sufficiently diluted with water to control the amount of suds generated. However,
since such aqueous dilution will reduce the detersive effectiveness of the liquid cleaning composition, it is preferable
to modify a typical LDL formula by reducing the levels of foaming surfactants as well as reducing or removing the levels
of suds boosters meant to enhance foaming. By contrast, a suitable ADW formula may be obtained by removing the
suds suppressers, including higher levels of surfactants (particularly low-foaming surfactants) and including a system
of components which are effective at grease cleaning.

Modified ADw Compositions

[0044] A modified ADw formula suitable for use in the present invention generally includes a bleaching agent, a
bleach activator, a low-foaming nonionic surfactant, a pH-adjusting component and a source of divalent ions. The
modified ADW formula is different from typical ADW formulas in the following ways: its source of alkalinity and the
builder material used is only carbonate-based, rather than a mix the silicone suds suppressers have been removed,
and higher levels of surfactants are desirable. If a dish detergent compositions is to be a modified ADW composition,
it can be provided in liquid, granular, tablet or gel form.
[0045] ADW compositions of the present invention can comprise low foaming nonionic surfactants (LFNIs). LFNI
can be present in amounts from 0.1 % to about 10% by weight, preferably from about 1% to about 8%, more preferably
from about 0.25% to about 4%. LFNIs are most typically used in ADWs on account of the improved water-sheeting
action (especially from glass) which they confer to the ADW product. In the present composition nonionic surfactants
also work with calcium ions to provide grease-cleaning benefits. They also encompass non-silicone, nonphosphate
polymeric materials further illustrated hereinafter which are known to defoam food soils encountered in automatic
dishwashing.
[0046] Preferred LFNIs include nonionic alkoxylated surfactants, especially ethoxylates derived from primary alco-
hols, and blends thereof with more sophisticated surfactants, such as the polyoxypropylene/polyoxyethylene/polyox-
ypropylene reverse block polymers. The PO/EO/PO polymer-type surfactants are well-known to have foam suppressing
or defoaming action, especially in relation to common food soil ingredients such as egg. Where a formulator wishes
to use an amine oxide surfactant it is preferable to use cleaning-effective amine oxides which are inherently much
lower in foam-forming tendencies than the typical coco amine oxides.
[0047] In a preferred embodiment, the LFNI is an ethoxylated surfactant derived from the reaction of a monohydroxy
alcohol or alkylphenol containing from about 8 to about 20 carbon atoms, excluding cyclic carbon atoms, with from
about 6 to about 15 moles of ethylene oxide per mole of alcohol or alkyl phenol on an average basis.
[0048] The LFNI can optionally contain propylene oxide in an amount up to about 15% by weight. Other preferred
LFNI surfactants can be prepared by the processes described in U.S. Patent 4,223,163, issued September 16, 1980,
Builloty, incorporated herein by reference.
[0049] Highly preferred ADWs herein wherein the LFNI is present make use of ethoxylated monohydroxy alcohol or
alkyl phenol and additionally comprise a polyoxyethylene, polyoxypropylene block polymeric compound; the ethoxy-
lated monohydroxy alcohol or alkyl phenol fraction of the LFNI comprising from about 20% to about 80%, preferably
from about 30% to about 70%, of the total LFNI.
[0050] Suitable block polyoxyethylene-polyoxypropylene polymeric compounds that meet the requirements de-
scribed herein before include those based on ethylene glycol, propylene glycol, glycerol, trimethylolpropane and eth-
ylenediamine as initiator reactive hydrogen compound. Certain of the block polymer surfactant compounds designated
PLURONIC® and TETRONIC® by the BASF-Wyandotte Corp., Wyandotte, Michigan, are suitable in ADW composi-
tions of the invention.
[0051] Suitable for use as LFNI in the ADW compositions are those LFNI having relatively low cloud points and high
hydrophilic-lipophilic balance (HLB). Cloud points of 1% solutions in water are typically below about 32°C and preferably
lower, e.g., 0°C, for optimum control of sudsing throughout a full range of water temperatures.
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[0052] LFNIs which may also be used include a C18 alcohol polyethoxylate, having a degree of ethoxylation of about
8, commercially available SLF18 from Olin Corp. and any biodegradable LFNI having the melting point properties
discussed herein above.
[0053] Suitable for use in the present invention are nonionic surfactants are the long chain amine oxide surfactants.
[0054] The long chain amine oxide semi-polar nonionic surfactants of the present invention comprise compounds
and mixtures of compounds having the formula:

The above amine oxides are more fully described in U.S. Pat. No. 4,316,824, issued February 23, 1982, to Pancheri;
U.S. Pat. No. 5,075,501; and U.S. Pat. No. 5,071,594, all of which are hereby incorporated herein by reference.
[0055] The present invention may contain from about 0.1% to about 30 %, preferably from about 0.3% to about 18
%, more preferably from about 0.5% to about 12 %, by weight, of low-foaming nonionic surfactants. Preferred automatic
dishwashing detergent compositions comprise from about 0.8 % to about 10 % of amine oxide.
[0056] The automatic dishwashing detergent compositions herein can additionally contain an anionic co-surfactant.
When present, the anionic co-surfactant is typically in an amount from 0.1 % to about 10%, preferably from about 0.1%
to about 8%, more preferably from about 0.5% to about 5%, by weight of the modified ADW composition.
[0057] Suitable anionic co-surfactants include branched or linear alkyl sulfates and sulfonates. These may contain
from about 8 to about 20 carbon atoms. Other anionic cosurfactants include the alkyl benzene sulfonates containing
from about 6 to about 13 carbon atoms in the alkyl group, and mono- and/or dialkyl phenyl oxide mono- and/or di-
sulfonates wherein the alkyl groups contain from about 6 to about 16 carbon atoms. All of these anionic co-surfactants
are used as stable salts, preferably sodium and/or potassium.
[0058] Preferred anionic co-surfactants include sulfobetaines, betaines, alkyl(polyethoxy)sulfates (AES) and alkyl
(polyethoxy)carboxylates which are usually high sudsing, bromoled fatty acids, alkyl ether carboxylate and sodium
laurate. Optional anionic co-surfactants are further illustrated in published British Patent Application No. 2,116,199A;
U.S. Pat. No. 4,005,027, Hartman; U.S. Pat. No. 4,116,851, Rupe et al; and U.S. Pat. No. 4,116,849, Leikhim, all of
which are incorporated herein by reference.
[0059] Highly preferred anionic cosurfactants herein are sodium or potassium salt-forms for which the corresponding
calcium salt form has a low Kraft temperature, e.g., 30°C or below, or, even better, 20°C or lower. Examples of such
highly preferred anionic cosurfactants are the alkyl(polyethoxy)sulfates.
[0060] The preferred anionic co-surfactants of the invention in combination with the other components of the com-
position provide excellent cleaning and outstanding performance from the standpoints of residual spotting and filming.
However, many of these co-surfactants may also be high sudsing thereby requiring the addition of LFNI. Suds sup-
pressers should not be used in the modified ADW compositions. The ratio of anionic surfactant to amine oxide is from
about 1:15 to about 1:2, preferably from about 1:10 to about 1:4.
[0061] A preferred modified ADW composition additionally includes surfactants classified as "specially selected sec-
ondary soaps". Such surfactants are described in greater detail in U.S. Pat. No. 5,726,141, issued March 10, 1998, to
Ofosu-asante, incorporated herein by reference.

Divalent Ions source 

[0062] The presence of divalent ions greatly improves the cleaning of greasy soils for compositions of the present
invention. This is especially true when the compositions are used in softened water that contains few divalent ions. It
is believed that divalent ions increase the packing of the present surfactants at the oil/water interface, thereby reducing
interfacial tension and improving grease cleaning.
[0063] The divalent ions are present in the compositions hereof at a level of from about 0.01% to 4.0%, preferably
from about 0.05% to 3.5%, more preferably from about 0.1% to about 2.0%, by weight of the composition.
[0064] Calcium ions in the amount of from about 0.01% to about 2.5%, preferably from about 0.1% to about 1.5%,
by weight, may be added as calcium xylene sulfonate. If calcium ions are to be used, the compositions of the present
invention preferably comprise from about 0.1% to about 40%, more preferably from about 0.5% to about 10.0%, most
preferably from about 0.5% to about 5% calcium xylene sulfonate.
[0065] A divalent ion like calcium may be incompatible with a detergent composition of a pH greater than about 9 or
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may be incompatible in a detergent composition which contains high levels of either carbonates or anionic surfactants;
where it is desirable to add divalent ions to such compositions then it is necessary to include another species of divalent
ion, in particular magnesium as well. Magnesium can be added as MgCl2, magnesium xylene sulfonate or as the
magnesium salt of an anionic surfactant. It is preferable that if a particular detergent composition contains carbonates
then the composition should not contain calcium ions.
[0066] Alternatively when a divalent ion is incompatible with a particular detergent composition, particularly those
compositions containing carbonate, then it may be added separately from the rest of the detergent composition through
the use of multiple detergent reservoirs or storage chambers as discussed above.
[0067] The divalent ions can also be added to the composition in the following forms chloride, acetate, formate or
nitrate. The amount of divalent ions present in compositions of the invention will be dependent upon the total amount
of nonionic surfactant. When divalent ions and nonionic surfactants are present in the compositions of this invention,
the molar ratio of divalent ions to total anionic and/or nonionic surfactant is from about 1:15 to about 1:2 for compositions
of the invention.
[0068] Organic diamines either alone or in combination with the above divalent ions can also be used to improve
grease cleaning performance.

pH-Adjusting Detergency Builder

[0069] The dish detergent compositions prepared according to the present invention have a pH of at least 7; therefore
the compositions can comprise a pH-adjusting detergency builder component selected from water-soluble alkaline
inorganic salts and water-soluble organic or inorganic builders. To secure the cleaning benefits of the invention, the
active detersive ingredients must be combined with a pH-adjusting component which delivers a wash solution pH of
from 7 to about 13, preferably from about 8 to about 12, more preferably from about 8 to about 11. The pH-adjusting
component are selected so that when the ADw is dissolved in water at a concentration of 2000 - 6000 ppm, the pH
remains in the ranges discussed above. If the dish detergent composition is in liquid or gel form then it is preferred
that the pH-adjusting components of the present invention be carbonate-based and selected from the group consisting
of: sodium carbonate, potassium carbonate, sesquicarbonate, sodium bicarbonate or potassium bicarbonate or mix-
tures thereof. If the dish detergent composition is granular or in the form of a tablet, then carbonate pH-adjusting
components are not suitable.
[0070] The amount of the pH adjusting component in the instant ADW compositions is generally from about 0.9% to
about 99%, preferably from about 5% to about 70%, more preferably from about 20% to about 60% by weight of the
composition.
[0071] The essential pH-adjusting system can be complemented (i.e. for improved sequestration in hard water) by
other optional detergency builder salts selected from phosphate or nonphosphate detergency builders known in the
art, which include the various water-soluble, alkali metal, ammonium or substituted ammonium borates, hydroxysul-
fonates, polyacetates, and polycarboxylates. Preferred are the alkali metal, especially sodium, salts of such materials.
Alternate water-soluble, non-phosphorus organic builders can be used for their sequestering properties. Examples of
polyacetate and polycarboxylate builders are the sodium, potassium, lithium, ammonium and substituted ammonium
salts of ethylenediamine tetraacetic acid, ethylenediamine disuccinic acid (especially the S,S- form); nitrilotriacetic
acid, tartrate monosuccinic acid, tartrate disuccinic acid, oxydiacetic acid, oxydisuccinic acid, carboxymethyloxysuc-
cinic acid, mellitic acid, and sodium benzene polycarboxylate salts.

Enzymes

[0072] The compositions of the present invention may also include a detersive enzyme in the form of an enzyme
particle. The enzyme particle comprises a composite particle suitable for incorporation in a detergent composition
comprising an enzyme-containing core material and a barrier layer coated on the enzyme-containing core material.
The enzyme containing core material, as the name implies, includes the enzyme or enzymes which the composite
particle of the present invention is to deliver. The enzyme to be delivered by the present invention is a detersive enzyme.
"Detersive enzyme", as used herein, means any enzyme having a cleaning, stain removing or otherwise beneficial
effect in an automatic dishwashing composition. Preferred detersive enzymes are hydrolases such as proteases, amy-
lases and lipases. Highly preferred for automatic dishwashing are amylases and/or proteases, including both current
commercially available types and improved types which, though more and more bleach compatible though successive
improvements, have a remaining degree of bleach deactivation susceptibility.
[0073] Enzymes are normally incorporated into detergent or detergent additive compositions at levels sufficient to
provide a "cleaning-effective amount". The term "cleaning effective amount" refers to any amount capable of producing
a cleaning, stain removal, soil removal, whitening, deodorizing, or freshness improving effect on substrates such as
dishware and the like. In practical terms for current commercial preparations, typical amounts are up to about 5 mg by
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weight, more typically 0.01 mg to 3 mg, of active enzyme per gram of the detergent composition. Stated otherwise,
the compositions herein will typically comprise from about 0.001% to about 15%, preferably about 0.01% to about 10%
by weight of a commercial enzyme preparation. Protease enzymes are usually present in such commercial preparations
at levels sufficient to provide from 0.005 to 0.1 Anson units (AU) of activity per gram of composition. Suitable enzymes
are further described in the copending provisional patent application of Peter R. Foley et al., entitled "Process for
Promoting Sanitization of Washed and Sanitized Substrates during the Post-Wash Stage of Automatic Dishwashing",
having P & G Case No. 7217P, filed on 15 Oct. 1998.
[0074] Enzymes used in the present compositions must be stable in the high alkalinity environment (e.g. a pH of
between 8 and 11) of these compositions and at the common wash temperatures (e.g. as high as about 60°C) of the
liquid cleaning composition as used in the present invention.

Bleaching Agent 

[0075] The dish detergent compositions of the present invention contain from about 0.01% to about 30%, preferably
from about 0.1% to about 10%, more preferably from about 0.2% to about 2% of a bleaching agent. Any bleaching
agent well-known in the art and commonly used in ADW compositions may be used in the present invention.
[0076] One non-limiting examples of such a bleaching agent is hydrogen peroxide. Hydrogen peroxide sources are
illustrated in detail Kirk Othmer's Encyclopedia of Chemical Technology, 4th. Ed., 1992, John Wiley & Sons, Vol. 4,
ppg. 271-300, "Bleaching Agents (Survey)", which is herein incorporated by reference. Bleaching and include the
various forms of sodium perborate and sodium percarbonate, including various coated, encapsulated and modified
forms. An "effective amount" of a source of hydrogen peroxide is any amount capable of measurably improving stain
removal (especially of tea stains) from the soiled substrate compared to a hydrogen peroxide source-free composition
when the soiled substrate is washed by the consumer in the presence of alkali. More generally a source of hydrogen
peroxide herein is any convenient compound or mixture which under consumer use conditions provides an effective
amount of hydrogen peroxide. The preferred source of hydrogen peroxide used herein can be any convenient source,
including hydrogen peroxide itself. For example, perborate, e.g., sodium perborate (any hydrate but preferably the
mono- or tetra-hydrate), sodium carbonate peroxyhydrate or equivalent percarbonate salts, sodium pyrophosphate
peroxyhydrate, urea peroxyhydrate, or sodium peroxide can be used herein. Sodium perborate monohydrate and so-
dium percarbonate are particularly preferred. Mixtures of any convenient hydrogen peroxide sources can also be used.
[0077] Another non-limiting examples of a bleaching agent is diacyl peroxide of the general formula:

wherein R and R1 can be the same or different, preferably no more than one is a hydrocarbyl chain of longer than ten
carbon atoms, more preferably at least one has an aromatic nucleus.
[0078] Examples of suitable diacyl peroxides are selected from the group consisting of dibenzoyl peroxide, benzoyl
glutaryl peroxide, benzoyl succinyl peroxide, di-(2-methybenzoyl) peroxide, diphthaloyl peroxide and mixtures thereof,
more preferably dibenzoyl peroxide, diphthaloyl peroxides and mixtures thereof. The preferred diacyl peroxide is diben-
zoyl peroxide.
[0079] Another non-limiting example of a bleaching agent is a chlorine bleaching ingredient such as sodium hy-
pochlorite and other alkali metal hypochlorites.
[0080] Preferably, the dish detergent compositions also contain other bleach species, such as diacyl peroxide bleach-
ing species of the general formula:

wherein R and R1 can be the same or different, preferably no more than one is a hydrocarbyl chain of longer than ten
carbon atoms, more preferably at least one has an aromatic nucleus.
[0081] Examples of suitable diacyl peroxides are selected from the group consisting of dibenzoyl peroxide, benzoyl
glutaryl peroxide, benzoyl succinyl peroxide, di-(2-methybenzoyl) peroxide, diphthaloyl peroxide and mixtures thereof,
more preferably dibenzoyl peroxide, diphthaloyl peroxides and mixtures thereof. The preferred diacyl peroxide is diben-
zoyl peroxide. If one wishes to use a bleaching agent that is incompatible with the desired detergent composition, then
the bleaching agent may be added separately from the rest of the detergent composition through the use of multiple
detergent reservoirs or storage chambers as was discussed above.

RC(O)OO(O)CR
1

RC(O)OO(O)CR
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Bleach Activator 

[0082] It is preferable that the dish detergent compositions of the present invention contain additional bleach activa-
tors and catalysts. Suitable bleach catalysts may be based on Co, Mn or Fe, and most preferably, cobalt based catalysts.
Suitable bleach activators include hydrophilic or hydrophobic bleach activator, preferably, tetraacetylethylenediamine
(TAED) and cationic bleach activators, e.g., 6-trimethylammoniocaproyl caprolactum, tosylate.
[0083] The dish detergent compositions of the present invention may also include a Multiquaternary Bleach Activator.
These activators comprise a peracid-forming portion and a leaving-group portion. Further, the peracid-forming portion
comprises at least one quaternary nitrogen group, preferably from 1 to 4 quaternary nitrogen groups. Most preferably,
the bleach activator will comprise a single peracid-forming moiety covalently connected to a single leaving-group moi-
ety. Such activators are further discussed in U.S. Pat. No. 5,520,835, issued 28 May 1996, to Sivik et al., hereby
incorporated by reference.

Optional ingredients:

[0084] The detergent compositions described herein may also contain the following conventional optional ingredi-
ents.
[0085] A dispersant polymer may be included in an amount of from 0.001 to about 25%, preferably from about 0.5%
to about 20%, more preferably from about 1% to about 7% by weight of the composition. Dispersant polymers suitable
for use herein are described in U.S. Pat. No. 5,786,314, issued July 28, 1998, to Sadlowski, hereby incorporated by
reference and Sivik et al., incorporated above. Dispersant polymers are useful for improving the filming performance
of the present ADW compositions, especially in higher pH embodiments, and can also prevent food soils and particu-
lates in the liquid cleaning composition from being redeposited onto kitchen articles immersed in the liquid cleaning
composition. Furthermore, dispersant polymers, when used in combination with other builders, can enhance overall
detergent builder performance and thus aid in calcium and magnesium hardness control.
[0086] The present modified ADW compositions should include enzyme-stabilizing compositions, herein may com-
prise from about 0.001% to about 10%, preferably from about 0.005% to about 8%, most preferably from about 0.01%
to about 6%, by weight of an enzyme stabilizing system. The enzyme stabilizing system can be any stabilizing system
which is compatible with the detersive enzyme. Such a system may be inherently provided by other formulation actives,
or be added separately, e.g., by the formulator or by a manufacturer of detergent-ready enzymes. Such stabilizing
systems can, for example, comprise calcium ion, boric acid, propylene glycol, short chain carboxylic acids, boronic
acids, and mixtures thereof, and are designed to address different stabilization problems depending on the type and
physical form of the detergent composition.
[0087] The present compositions may also contain corrosion inhibitor. Such corrosion inhibitors are preferred com-
ponents of machine dishwashing compositions in accord with the invention, and are preferably incorporated at a level
of from 0.05% to 10%, preferably from 0.1% to 5% by weight of the total composition.
[0088] Suitable corrosion inhibitors include paraffin oil such as sold by Wintershall, Salzbergen, Germany, under the
trade name WINOG 70. Other suitable corrosion inhibitor compounds include benzotriazole and any derivatives thereof,
mercaptans and diols, especially mercaptans with 4 to 20 carbon atoms including lauryl mercaptan, thiophenol, thionap-
thol, thionalide and thioanthranol. Also suitable are the C12-C20 fatty acids, or their salts, especially aluminum tristea-
rate. The C12-C20 hydroxy fatty acids, or their salts, are also suitable. Phosphonated octa-decane and other anti-
oxidants such as betahydroxytoluene (BHT) are also suitable.
[0089] Hydrotrope materials such as sodium benzene sulfonate, sodium toluene sulfonate, sodium cumene sul-
fonate, etc., can be present in minor amounts.
[0090] Bleach-stable perfumes (stable as to odor); and bleach-stable dyes can also be added to the present com-
positions in appropriate amounts. Preferred bleach-stable dyes are those disclosed in U.S. Patent 4,714,562, issued
December 22, 1987, to Roselle et al.
[0091] Other common ADW detergent ingredients are not excluded.

Modified LDL Compositions

[0092] The dish detergent compositions of the present invention may be a modified LDL formula. Generally, LDL
formulas contain special ingredients or particularly selected surfactants to enhance their foaming and grease-cutting
characteristics. Strong foaming is desirable because it provides a visual signal that consumers invariably associate
with cleansing activity and efficacy. In the present invention, however, a significant amount of foaming is provided
through mechanical means by the agitation caused by the action of the liquid cleaning composition being forced into
the wash basin 48 under pressure, thus reducing the need for chemical foam enhancing agents. As such the formula
may be modified to include a higher percentage of low foaming surfactants such as low-foaming nonionic (LFNI) sur-
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factants rather than the more common and higher foaming surfactants such as anionics. Moreover suds suppressers,
an anathema in LDL compositions, may be added and a common LDL ingredient such as suds boosters removed so
that the combination of mechanical foaming from the agitation and the inherent and unavoidable chemical foaming of
many common surfactants does not provide excessive overall foaming. Alternatively, higher-foaming detergent com-
positions are acceptable if the dish detergent composition is more slowly dispensed into the liquid cleaning composition
so that the mixture of the liquid cleaning composition and loosened and solubilizeed soil (said soil acting as a suds
suppressor) will maintain a constant level of suds in the sink basin 48.
[0093] Accordingly, LDL formulas according to the present invention are discussed in more detail below.

Surfactants

[0094] The modified LDL compositions of this invention comprise from about 5 % to about 90 %, more preferably
from about 25 % to about 70 %, most preferably from about 30 % to about 50 %, by weight surfactant.
[0095] Examples of anionic surfactants that are useful in the present invention are the following classes:

(1) Alkyl benzene sulfonates in which the alkyl group contains from 9 to 15 carbon atoms, preferably 11 to 14
carbon atoms in straight chain or branched chain configuration.
(2) Alkyl sulfates obtained by sulfating an alcohol having 8 to 22 carbon atoms, preferably 12 to 16 carbon atoms.
The alkyl sulfates have the formula ROSO3

-M+ where R is the C8-22 alkyl group and M is a mono- and/or divalant
cation.
(3) Paraffin sulfonates having 8 to 22 carbon atoms, preferably 12 to 16 carbon atoms, in the alkyl moiety.
(4) Olefin sulfonates having 8 to 22 carbon atoms, preferably 12 to 16 carbon atoms. U.S. Pat. No. 3,332,880
contains a description of suitable olefin sulfonates.
(5) Alkyl ether sulfates derived from ethoxylating an alcohol having 8 to 22 carbon atoms, preferably 12 to 16
carbon atoms, less than 30, preferably less than 12, moles of ethylene oxide.
(6) Alkyl glyceryl ether sulfonates having 8 to 22 carbon atoms, preferably 12 to 16 carbon atoms, in the alkyl moiety.
(7) Secondary alcohol sulfates having 6 to 18, preferably 8 to 16 carbon atoms.
(8) Alkyl ethoxy carboxylates of the present invention are of the generic formula

wherein R is a C1-6 alkyl group, x ranges from 0 to about 10, n is 1 or 2 and the ethoxylate distribution is such that,
on a weight basis, the amount of material where x is 0 is less than about 20%, preferably less than about 15%,
most preferably less than about 10%, and the amount of material where x is greater than 7 is less than about 25%,
preferably less than about 15%, most preferably less than about 10%, the average x is from about 2 to 4 when the
average R is C13 or less, and the average x is from about 3 to 6 when the average R is greater than C13, and M
is a cation, preferably chosen from alkali metal, diamines, mono-, di-, and triethanoldiamines, most preferably from
sodium, potassium, diamines, and mixtures thereof with magnesium ions. The preferred alkyl ethoxy carboxylates
are those where R is a C12 to C14 alkyl group. Suitable processes for preparing the alkyl ethoxy carboxylates are
disclosed in U.S. Pat. No. 5,233,087, issued August 3, 1993, to Cripe, which is hereby incorporated by reference.
(9) secondary soaps, non-limiting examples of which include the water-soluble salts of 2-methyl-1-undecanoic
acid, 2-ethyl-1-decanoic acid, 2-propyl-1-nonanoic acid, 2-butyl-1-octanoic acid; 2-pentyl-1-heptanoic acid; 2-me-
thyl-1-dodecanoic acid; 2-ethyl-1-undecanoic acid; 2-propyl-1-decanoic acid; 2-butyl- 1-nonanoic acid; 2-pentyl-
1-octanoic acid and mixtures thereof.
(10) Mixtures of any of the surfactants found in groups 1 through 9.

[0096] The composition of this invention can contain betaine detergent surfactants having the general formula:

wherein R is a hydrophobic group selected from the group consisting of alkyl groups containing from about 10 to about
22 carbon atoms, preferably from about 12 to about 18 carbon atoms, alkyl aryl and aryl alkyl groups containing a
similar number of carbon atoms with a benzene ring being treated as equivalent to about 2 carbon atoms, and similar
structures interrupted by amido or ether linkages; each R1 is an alkyl group containing from 1 to about 3 carbon atoms;
and R2 is an alkylene group containing from 1 to about 6 carbon atoms.
[0097] Examples of preferred betaines are dodecyl dimethyl betaine, cetyl dimethyl betaine, dodecyl amidopropyld-
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imethyl betaine, tetradecyldimethyl betaine, tetradecylamidopropyldimethyl betaine, and dodecyldimethyldiamines
hexanoate. Other suitable suds boosters are disclosed in U.S. Pat. Nos. 3,950,417; 4,137,191; 4,375,421; 5,415,814
and British Patent GB No. 2,103,236, all of which are incorporated herein by reference.
[0098] It will be recognized that the alkyl (and acyl) groups for the above betaine surfactants can be derived from
either natural or synthetic sources, e,g., they can be derived from naturally occurring fatty acids; olefins such as those
prepared by Ziegler, or Oxo processes; or from olefins separated from petroleum either with or without "cracking".
[0099] Nonionic surfactants may include any of those described above in reference to modified ADW formulas. In
addition, further examples of nonionic surfactants suitable for use in the present invention are generally disclosed in
U.S. Pat. No. 3,929,678, Laughlin et al., issued Dec. 30, 1975, at column 13, line 14 through column 16, line 6, incor-
porated herein by reference. Particularly preferred are the long chain amine oxide surfactants discussed above. In
addition, suitable nonionic surfactants include C12-14 amine oxide surfactants. Modified light duty liquid compositions
may contain from about 0.1% to about 40 %, preferably from about 0.3% to about 25 %, more preferably from about
0.5% to about 18 %, by weight, of low-foaming nonionic surfactants. Preferred light duty liquid compositions comprise
from about 0.8 % to about 10 % of amine oxide.
[0100] Amphoteric detergent surfactants may also be included in the present modified LDL formulas. Examples of
amphoteric surfactants suitable for use in the present invention are disclosed in the copending provisional patent ap-
plication of Ofosu-Asante et al., entitled "Antimicrobial Detergent Compositions", having P & G Case No. 7277P, filed
on 24 Oct. 1998, hereby incorporated by reference.
[0101] Examples of Zwitterionic detergent surfactants that are useful in the present invention include derivatives of
aliphatic quaternary diamines, phosphonium, and sulphonium compounds in which the aliphatic moiety can be straight
or branched chain and wherein one of the aliphatic substituents contains from about 8 to 24 carbon atoms and one
contains an anionic water-solubilizing group. Particularly preferred zwitterionic materials are the ethoxylated diamines
sulfonates and sulfates disclosed in U.S. Pat. Nos. 3,925,262, Laughlin et al, issued Dec. 9, 1975 and 3,929,262,
Laughlin et al, issued Dec. 30, 1975, said patents being incorporated herein by reference.

Divalent Ions source 

[0102] It is preferred that the detergent compositions prepared according to the present invention contain divalent
ions greatly improves the cleaning of greasy soils for compositions of the present invention. This is especially true
when the compositions are used in softened water that contains few divalent ions. The manner and amount in which
divalent ions may be added to the modified LDL formulas of the present invention is nearly identical to the methods
and amounts described above for adding calcium ions to modified ADW formulas described above. Organic diamines
either alone or in combination with the above divalent ions may also be used to improve grease cleaning performance.

Suds Suppressors

[0103] The LDLs of the invention can have one or more suds suppressors. If used, levels of suds suppressors in
general are from about 0.001% to about 10 %, more preferably from about 0.001 % to about 5 %, most preferably,
from about 0.001% to about 3 %.
[0104] Suds suppressor technology and other defoaming agents useful herein are extensively documented in "De-
foaming, Theory and Industrial Applications", Ed., P. R. Garrett, Marcel Dekker, N.Y., 1973, ISBN 0-8247-8770-6, in-
corporated herein by reference. See especially the chapters entitled "Foam control in Detergent Products" (Ferch et
al) and "Surfactant Antifoams" (Blease et al). See also U.S. Patents 3,933,672 and 4,136,045.
[0105] Levels of the suds suppressor depend to some extent on the sudsing tendency of the composition, for exam-
ple, an LDL for use at 2000 ppm comprising 2% octadecyldimethylamine oxide may not require the presence of a suds
suppressor. Indeed, it is an advantage of the present invention to select cleaning-effective amine oxides which are
inherently much lower in foam-forming tendencies than the typical coco amine oxides. In contrast, formulations in which
amine oxide is combined with a high-foaming anionic cosurfactant, e.g., alkyl ethoxy sulfate, benefit greatly from the
presence of suds suppressors.

Optional ingredients 

[0106] The dish detergent compositions described herein may also contain conventional optional ingredients which
are usually used in additive levels of below about 25% include opacifiers, antioxidants, dyes, perfumes, bleach, bleach
activators, optical brighteners, and the like. The following are intended only to be illustrations of such ingredients, more
examples of which will readily come to the mind of the skilled formulator.
[0107] Optional enzymes such as protease, lipase and/or amylase may be added to the compositions of the present
invention as described above and as described in U.S. Pat. No. 5,559,400, issued 6 June 1995, to Mao et al., hereby
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incorporated by reference. Such enzymes provide additional cleaning benefits as well as promote the health of the
skin and to provide the consumer with a perceived mildness or skin feel/appearance advantage over other similar
detergent compositions which do not contain enzymes.
[0108] Other desirable ingredients include diluents and solvents. Diluents can be inorganic salts, such as ammonium
chloride, sodium chloride, potassium chloride, etc., and the solvents include water, lower molecular weight alcohols,
such as ethyl alcohol, isopropyl alcohol, etc. Compositions herein will typically contain up to about 45%, preferably
from about 20% to about 40%, most preferably from about 25% to about 35%, of water.
[0109] The following examples are illustrative of the present invention, but are not meant to limit or otherwise define
its scope. All parts, percentages and ratios used herein are expressed as percent weight of the composition unless
otherwise specified.

EXAMPLE I

[0110] A modified LDL detergent formula suitable for use in the device (1) of the present invention and having the
following composition is prepared:

EXAMPLE II

[0111] A modified ADW detergent formula suitable for use in the device (1) of the present invention and having the
following composition is prepared:

% By Weight

A B

AE0.6S1 21.0 26.0
Amine oxide2 12.0 7.0

Suds 0.1 0.1
Suppressant

Sodium xylene 5.0 5.0
Sulfonate

C11E93 3.00 3.00

Diamine4 0.50 0.50

Water and Misc. BAL. BAL.

Builder 3.0 3.0

Ethanol 5.0 5.0

pH @ 10% 8.7 10

1: C12-13 alkyl ethoxy sulfonate containing an average of 0.6 ethoxy groups.

2: C12-14 Amine oxide.

3: C11 Alkyl ethoxylated surfactant containing 9 ethoxy groups.

4: 1,3 bis(methylamine)-cyclohexane.

% By Weight

Alkyl ether carboxylate 3.0

Amine oxide1 15.0

1: C12-14 Amine oxide.
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The ultrasonic wave generator

[0112] In addition to the above features, the device (1) of the present invention may optionally further comprise an
ultrasonic wave generator. Such generators are known in the art, and their location inside the device (1) will be correctly
appreciated by those skilled in the art. Such an ultrasonic wave generator will have a positive effect onto the washing
effectiveness, by modifying the molecules of the washing composition, more specifically by creating molecular bonds
between some molecules or, on the contrary, by breaking molecular bonds between some other molecules. Ultrasonic
waves have also proved to mechanically enhance the washing process, especially by facilitating dissolution of the
grease from the surface of the washed items.

The chip and sensors

[0113] The present invention may include electronic sensors and a metering system - not shown -. A sensor can be
utilized to monitor the temperature of the wash water in the sink while a monitor connected to a metering system
regulates the concentration of the wash water in the sink. These sensors are both connected to a simple control panel
which will be included with the device (1). The control panel can be designed and equipped in such a manner as to
control the operation of the heater or heating element, the concentration the dish detergent solution in the liquid cleaning
composition, and the degree of vigorousness with which the liquid cleaning composition in the sink basin is agitated.
By varying the settings on the control panel, a consumer may regulate the temperature and detergent concentration
of the liquid cleaning composition in the wash basin. The details of the control panel can be varied as desired by those
skilled in the art and need not be described herein.

The process of washing

[0114] The present invention further includes a process of washing cutlery, dishes, and the like inside a kitchen sink,
by using a device (1) as described above. Such a process includes the steps of: (i) removably plugging an apparatus
according to any of the preceding claims into the sink plug so as to close said sink, (ii) filling the sink with water, (iii)
manually activating the apparatus to start a wash cycle, and (iv) removing the dishes from the sink at the end of the wash.

Claims

1. A device for semi-automatic washing of dishes and the like, to be removably plugged into the drain of a kitchen

(continued)

% By Weight

SLF 182 1.0

Hydrogel 0.50
Benzoic Acid 0.1

Amylase 0.2

Protease 0.01

Propylene glycol 2.0

Ca Formate 1.0

Adjuncts (water, NaOH, dye, perfume, etc.)3 BAL.

pH @ 10% 9.5
2: C18 alcohol polyethoxylate, having a degree of ethoxylation of about 8.

3: Sufficient NaOH is added to bring the pH of the composition to 9.5.
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sink, characterized in that it comprises:

(i) a means for circulating wash water into the sink, and
(ii) a means to supply the water circulating means with power, and
(iii) a set of filters for purifying the wash water, and
(iv) a pipe system for connecting the filters to the means for circulating wash water.

2. A device according to claim 1, wherein the means for recirculating wash water in the sink is an electrically driven
pump.

3. A device according to claims 1 and 2, wherein the power supply means is a low voltage transformer connected to
a main power supply source.

4. A device according to claims 1 and 2, wherein the power supply source is achieved by at least one battery.

5. A device according to claim 3, wherein said at least one battery is rechargeable.

6. A device according to any of the preceding claims, which further comprises a heating means for maintaining the
water inside the sink at the temperature.

7. A device according to any of the preceding claims, wherein the set of filters comprises at least one floating grease
filter, and at least one particle filter.

8. A device according to any of the preceding claims, wherein the pipe system comprises flexible tubes, such that
the filters are movable connected to the pump.

9. A device according to any of the preceding claims, which further comprises a supplying means for delivering a
cleaning composition into the wash water.

10. A device according to any of the preceding claims, which further comprises a ultrasonic wave generator to activate
the cleaning process during the wash cycle.

11. A device according to any of the preceding claims, which further comprises in combination at least one sensor
means and a chip, to monitor and sequentially coordinate different steps of a wash cycle.

12. The process of semi-automatically washing dishes and the like inside a kitchen sink, the process comprising the
steps of:

(i) removably plugging an apparatus according to any of the preceding claims into the sink plug so as to close
said sink,
(ii) filling the sink with water,
(iii) manually activating the apparatus to start a wash cycle.
(iv) removing the dishes from the sink at the end of the wash.
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