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EP 0 611 159 A1

Improvements in dosing systems.

@ A dosing system which can be simply and
rapidly fitted to an existing laundry or dishwash-
ing machine includes means to supply deter-
gent, rinse agents, fabric conditioners or the
like to a working area of the machine from
respective bulk containers, and means to pro-
vide control signals to the supply means at
appropriate times for the dispensing of deter-
gents, rinse agents, fabric conditioners and the
like.

There is also disclosed a washing machine
having a working area in which a predetermined
cycle of operations including filling, washing,
draining, refilling and rinsing operations takes
place under the control of a sequence control-
ler, and wherein a dosing system includes at
least one sensor (14,15) associated with the
working area of the machine to provide output
signals to a control device (13) dependant on
the presence or absence of water at the sensor
location, the control device including circuitry
to determine the requirement for a washing
agent from said output signals of said sensor,
and to provide output signals to control the
operation of at least one pump (10) whose inlet
is connected to a bulk supply (11) of the liquid
washing agent and whose outlet is lead to the
working area of the machine.

A method of converting a semi-automatic
laundry or dishwashing machine, wherein a
washing cycle is controlled by a sequence con-
troller which initiates pre-wash, wash and rinse
operations, to fully automatic operation by fit-
ting the dosing system is also disclosed.
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The present invention relates to dosing systems,
and is particularly concerned with the controlled dos-
ing of detergents, rinse agents, fabric conditioners
and the like in industrial and domestic laundry and
dishwashing equipment.

In conventional laundry equipment, a powdered
detergent is dispensed at the appropriate stage of the
wash cycle by placing the detergent in a compartment
separate from the washing compartment, and at the
appropriate time flushing the detergent into the wash-
ing compartment with water. A similar approach is
adopted to dispense liquid fabric conditioners, gener-
ally utilising a syphon type device to ensure complete
delivery of the fabric conditioner.

In order to simplify such equipment, and to re-
move the need to charge the detergent and fabric con-
ditioner compartments of the machine before each
wash cycle, it is proposed to use a liquid detergent
and a liquid fabric conditioner, dispensed by means of
a dosing pump operated at the appropriate times in
the wash cycle. While such equipment can be easily
designed into new machines, the conversion of exist-
ing laundry equipment is problematical and time con-
suming in that each individual machine or machine
type will have a different set of electrical connections
to be tapped in order to provide appropriate input sig-
nals for a dosing pump controller.

An objective of the present invention is to provide
a dosing system which can be simply and rapidly fit-
ted to an existing laundry or dishwashing machine, re-
quiring no connections to the machine’s control cir-
cuitry, but including means to provide control signals
at appropriate times for the dispensing of detergents,
rinse agents, fabric conditioners and the like. Prefer-
ably the dosing system is supplied with detergent,
rinse agents, fabric conditioners or the like from bulk
containers, with the various materials to be dosed in
liquid form. Most preferably, the materials to be deliv-
ered to the machine are pumped by means of a peri-
staltic pump, controlled by circuitry responsive to in-
put signals from sensors placed at predetermined lo-
cations in the washing machine.

According to a first aspect of the invention, there
is provided a dosing system which can be simply and
rapidly fitted to an existing laundry or dishwashing
machine, the dosing system including means to sup-
ply detergent, rinse agents, fabric conditioners or the
like to a working area of the machine from respective
bulk containers, and means to provide control signals
to the supply means at appropriate times for the dis-
pensing of detergents, rinse agents, fabric condition-
ers and the like.

According to a second aspect of the invention,
there is provided a laundry or dishwashing machine
having a working area in which a predetermined cycle
of operations including filling, washing, draining, re-
filling and rinsing operations takes place under the
control of a sequence controller, and wherein a dos-

10

15

20

25

30

35

40

45

50

55

ing system includes at least one sensor associated
with the working area of the machine to provide out-
put signals to a control device dependant on the pres-
ence or absence of water at the sensor location, the
control device including circuitry to determine the re-
quirement for a washing agent from said output sig-
nals of said sensor, and to provide output signals to
control the operation of atleast one pump whose inlet
is connected to a bulk supply of the liquid washing
agent and whose outlet is lead to the working area of
the machine.

According to a third aspect of the invention, there
is provided a method of converting a semi-automatic
laundry or dishwashing machine, wherein a washing
cycle is controlled by a sequence controller which ini-
tiates pre-wash, wash and rinse operations, to fully
automatic operation, comprising the steps of:

a) fitting to a working area of the machine at least

one sensor which detects the presence or ab-

sence of water at the sensor location and pro-
vides output signals in dependance thereon,

b) connecting the sensor or sensors to a control

device including circuitry to determine the re-

quirement for a washing agent from said output
signals of said sensor, and

¢) providing at least one pump whose inlet is con-

nected to a bulk supply of the liquid washing

agent and whose outlet is lead to the working
area of the machine,
the arrangement being such that the sensor provides
output signals to the control device to cause opera-
tion of the pump independently of the sequence con-
troller and its associated circuitry.

An embodiment of the present invention will now
be described in detail with reference to the accompa-
nying drawings, in which:

Figure 1 is a schematic diagram showing the prin-
cipal parts of a washing machine fitted with the de-
vice of the present invention.

Referring now to Figure 1, there is seen alaundry
apparatus comprising a rotating drum 1 driven by a
motor 2 via a belt drive 3. The operation of the motor
2 is controlled by a control device 4, which is also
linked to a pump 5 connected to an exit duct 6 for the
washing and rise water. A water inlet (not shown) to
admit water to the tank 7 containing the washing drum
1 is also provided, the water inlet to the tank 7 being
controlled by the control device 4, which is responsive
to a float switch (not shown) or other level detecting
arrangement to stop the ingress of water when the
tank 7 is filled to the desired level.

To dispense a detergent to the tank, powdered
detergent is placed in the hopper 8 before the wash-
ing cycle begins. At the appropriate time for dispens-
ing the detergent to the tank 7, the control device 4
opens an electromagnetic valve 9 which admits water
to the hopper 8 and flushes and powdered detergent
therein into the tank 7. The control device 4 opens and
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closes the valve 9 for a sufficient interval to flush all
the detergent into the tank 7. At the end of the wash
cycle, which is typically a predetermined sequence of
timed operations of the motor 2, the valve 9, and the
pump 5, the tank 7 is drained by the operation of the
pump 5 and the clean clothes can be removed from
the drum 1.

The apparatus shown schematically in Figure 1 is
fitted with the dosing device of the present invention,
which comprises four main components. These are a
peristaltic pump 10 which can deliver a liquid deter-
gent from a detergent bulk storage tank 11 to the
washing tank 7 via a duct 12, a control device 13, and
sensors 14 and 15 linked to the control device 13.

The sensors 14 and 15 detect the presence of
water respectively in the tank 7 and in the hopper 8,
and advantageously are temperature sensors. As an
alternative to temperature sensing, the presence of
water may be detected by other means, such as ca-
pacitive detectors, conduction between contacts im-
mersed in the water when present, or any other suit-
able means.

If more than one detergent hopper 8 is provided,
for example for dosing detergent to a pre-wash part
of the operating cycle, then a further sensor 15 will
be provided so that there is a respective sensor 15 for
each of the hoppers 8, and also a further sensor 15
for any fabric conditioning dispenser compartments.

In operation, the desired wash programme is se-
lected using the machine’s own program controller
and the clothes are loaded into the drum 1. The con-
trol device 13 will then monitor the progress of the
wash cycle, by sensing, via sensor 14, the repeated
filling and emptying of the tank 7. At the appropriate
times, as detected by the sensors 15 associated with
detergent feed hoppers 8, the control device 13 will
cause the pump 10 to operate, thus dosing detergent
from the detergent bulk storage tank 11 into the wash-
ing tank 7. It is envisaged that the control device 13
will include means by which an operator can select
the amount of detergent to be dispensed at each
stage of the cycle, dependent on the type and con-
centration of detergent held in tank 11. If a fabric con-
ditioner is also to be dispensed to the washing tank
7, then a further bulk storage tank (not shown) for fab-
ric conditioner must be provided, and a further duct
and pump. This fabric conditioner pump will also be
controlled by the control device 13, as the presence
of inflowing water into the fabric conditioner dispens-
ing hopper is detected by its respective sensor.

The device of the present invention is therefore
ideal for the conversion of laundry equipment to com-
plete the automatic operation, i.e. operation wherein
it is unnecessary for an operative to charge detergent
hoppers of the laundry device prior to each wash cy-
cle. It is further envisaged that, in installations where
a multiplicity of laundry devices are installed, a single
detergent bulk storage tank 11 may be connected to
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respective individual dosing pumps 10 for each laun-
dry device, so that the routine replenishment of deter-
gent can be done at a single station for all machines
atthe site. Likewise, a single bulk storage tank for fab-
ric conditioner may be provided, to be drawn on by a
plurality of laundry machines via individual dosing
pumps.

When temperature sensing is used to detect the
presence of water in the washing tank 7, the temper-
ature sensor 14 may provide differing output signals
to the control device 13 dependent on the tempera-
ture of the water. Utilising this feature, the control de-
vice 13 may be programmed to dose a pre-wash
amount of detergent when the temperature sensor 14
detects the presence of cold water in the tank 7. When
the temperature detector 14 senses the presence of
water in the tank 7 at 40°C, the control device 13 may
be arranged to trigger the dosing of a ’main
wash’ amount of detergent, and possibly also the ad-
dition of alkali reagents to the wash.

When the temperature sensor 14 detects the
presence of water at 60°C, then the control device 13
may be programmed to deliver either bleach, or a
combination of the detergent and bleach. It is there-
fore advantageous for the sensors 14 and 15 to be
sensitive to the presence of water at differing temper-
atures, rather than simply to detect the presence or
absence of water. However, if the sensors 14 and 15
are simple devices such as float switches, then the
detection of temperature is not possible. Likewise, if
the sensors 14 and 15 merely comprise pairs of elec-
trical contacts between which and electrical connec-
tion is made by the presence of water, the sensing of
the temperature of the water is not possible and the
dosing of the detergent, bleach, alkali, etc is control-
led by the control device 13 on the basis simply of the
number of times the tank 7 has been filled and emp-
tied, and the presence or absence of water in the hop-
per 8.

The control device 13 is preferably a program-
med microprocessor circuit, including a memory de-
vice and comparison means to enable the outputs of
sensors 14, 15, etc to be compared with predefined
programmes so that the control device 13 may iden-
tify the particular wash cycle being used by the ma-
chine, and make the appropriate dosage of detergent,
fabric conditioner or other reagents at the correct
times.

While the device has been described in relation
to laundry machinery, it is equally applicable to com-
mercial or domestic dishwashing equipment where in-
stead of the operator having to charge detergent hop-
pers in the equipment before each cycle, a central
supply of liquid detergent may be used, and may be
dosed to the dishwashing apparatus as required.

The present invention thus provides a laundry or
dishwashing machine wherein the dosing of deter-
gent is controlled by means of a control device re-
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sponsive to sensors detecting the presence of water
in various parts of the machine. It is foreseen that the
sensors, control device and dosing pump may form
a dosing system capable of being fitted to an existing
laundry machine with the minimum of labour, in that
the existing wiring loom of the laundry machine does
not need to be modified to accept the dosing system.

Claims

1. Adosing system which can be simply and rapidly
fitted to an existing laundry or dishwashing ma-
chine, the dosing system including means to sup-
ply detergent, rinse agents, fabric conditioners or
the like to a working area of the machine from re-
spective bulk containers, and means to provide
control signals to the supply means at appropri-
ate times for the dispensing of detergents, rinse
agents, fabric conditioners and the like.

2. The dosing system of claim 1, wherein the ma-
chine is supplied with detergent, rinse agents,
fabric conditioners or the like in liquid form, the
materials being delivered to the machine being
pumped by means of respective motorised
pumps controlled by output signals from control
circuitry responsive to input signals from sensors
placed at predetermined locations in the laundry
or dishwashing machine.

3. The dosing system of claim 2, comprising a plur-
ality of sensors, a control circuit, and a pump for
delivering liquid additives to the working area of
a washing machine, the sensors being mount-
able to the washing machine so as to detect the
presence or absence of water in predetermined
areas of the machine.

4. The dosing system of claim 2, comprising a plur-
ality of sensors, a control circuit, and a pump for
delivering liquid additives to the working area of
a washing machine, the sensors being mount-
able to the washing machine so as to detect the
temperature in predetermined areas of the ma-
chine.

5. Alaundry or dishwashing machine having a work-
ing area in which a predetermined cycle of oper-
ations including filling, washing, draining, refill-
ing and rinsing operations takes place under the
control of a sequence controller, and wherein a
dosing system includes at least one sensor asso-
ciated with the working area of the machine to
provide output signals to a control device de-
pendant on the presence or absence of water at
the sensor location, the control device including
circuitry to determine the requirement for a wash-
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ing agent from said output signals of said sensor,
and to provide output signals to control the oper-
ation of at least one pump whose inlet is connect-
ed to a bulk supply of the liquid washing agent
and whose outlet is lead to the working area of
the machine.

A laundry or dishwashing machine according to
claim 5, wherein the sensor or sensors can pro-
vide different output signals to indicate the pres-
ence at the sensor location of water at different
temperatures, and the control device causes the
pump or pumps to operate in accordance with a
predetermined dosing program based on the
temperature of water detected at the sensor or
Sensors.

A laundry or dishwashing machine according to
claim 5, wherein the sensor or sensors detect the
presence or absence of water at the sensor loca-
tion by detecting conduction or non-conduction
of electricity between two contacts exposed to
the water, conduction of electricity indicating the
presence of water at the sensor location.

A laundry or dishwashing machine according to
claim 5, wherein the sensor or sensors detect the
presence or absence of water at the sensor loca-
tion by detecting a change in capacitance be-
tween two capacitor elements.

A method of converting a semi-automatic laun-
dry or dishwashing machine, wherein a washing
cycle is controlled by a sequence controller which
initiates pre-wash, wash and rinse operations, to
fully automatic operation, comprising the steps
of:
a) fitting to a working area of the machine at
least one sensor which detects the presence
or absence of water at the sensor location and
provides output signals in dependance there-
on,
b) connecting the sensor or sensors to a con-
trol device including circuitry to determine the
requirement for a washing agent from said
output signals of said sensor, and
¢) providing at least one pump whose inlet is
connected to a bulk supply of the liquid wash-
ing agent and whose outlet is lead to the work-
ing area of the machine,
the arrangement being such that the sensor pro-
vides output signals to the control device to cause
operation of the pump independently of the se-
quence controller and its associated circuitry.
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