
EP 0 335 485 B1 Description This invention relates to flow control systems
and/or methods of controlling flows and/or equipment in- cluding such flow
control systems and has been devised particularly though not solely for use
in controlling 5   the supply of attemperated water to laundry machines.
According to the present invention there is provided a method of
controlling the temperature of a mixture of two liquids supplied to a
mixing chamber, each liquid having a different temperature and a first one
of said liquids having the higher temperature being caused to flow through
a first valve to said mixing chamber and the second one of said liquids
being caused to flow through a second valve to said mixing chamber, wherein
10  are of said valves is initially held open and the flow through the
other controlled in order to cause the temper- ature of the mixture in the
mixing chamber to tend towards a desired temperature, characterised in that
each of said valves has a valve seat, a spring loaded valve member biased
to a closed position against said valve seat and an electromagnet effective
on energization to actuate said spring loaded valve member towards a fully
open position and actuable by causing a current to flow through said
electromagnet to cause said elec- 15  tromagnet to progressively open said
valve member, the said second valve Is opened to a desired degree, cur-
rent flowing in said electromagnet of said first valve is controlled in a
manner such that the greater the current flowing the greater the flow of
liquid through the first valve, the temperature in said mixing chamber is
sensed and the currentflowing in said electromagnet of said first valve Is
controlled according to said temperature of the liquid in said mixing
chamber in a manner such that said valve member of said first valve
progressively 20 opens or closes so thatthe temperature of said mixture of
said two liquidsflowing through said first and second valves is maintained
equal to or approaching the desired temperature in said mixing chamber, and
when said first valve is opened to the fully open position and the desired
raised temperature in said mixing chamber has not been reached,
progressively closing said second valve to further/increase the temperature
liquid in said mixing chamber up to the temperature of said first liquid
when said desired temperature is equal to or higher 25  than the
temperature of said first liquid. According to the present invention, there
is further provided a flow control system to control the temper- ature of a
mixture of a first and second liquid, each liquid having a different
temperature and the first liquid having the higher temperature, wherein a
mixing chamber has connected there to a first valve through which said
first liquid flows, and a second valve through which said second liquid
flows, one of said valves is initially 30  held open and the flow through
the other controlled in order to cause the temperature of the mixture to
tend towards a desired temperature; characteristic in that each said valve
is a proportional control valve having a valve seat, a spring loaded valve
member biased to a dosed position against said valve seat and an electro-
magnet effective on energisation to actuate said valve member towards a
fully open position, temperature sensing means are positioned in said
mixing chamber for sensing the temperature of the mixture, f irst and sec-
35  ond valve control means are responsive to said sensing means such that
in operation with said second valve opened to a desired degree, current
flowing through said electromagnet of said first valve is controlled by
said first valve control means to desired levels responsive to signals from
said sensing means in a manner such that said first valve is progressively
opened or closed substantially according to current flowing in said elec-
tromagnet thereof so that the temperature of the mixture in said mixing
chamber Is maintained equal to or ap- 40  proaching a desired temperature
and when said desired temperature level is not reached with said first
valve fully open and said second valve open, said second valve is
progressively closed to increase the temperature of liquid in said mixing
chamber up to the temperature of said first liquid when the desired
temperature level in said mixing chamber is equal to or higher than said
first liquid temperature level. According to the present invention there is
also provided a laundry machine having a cabinet in which an 45 agitator is
mounted on a vertical shaft so as to rotate therewith and is oscillated
back and forth within a coaxially mounted perforated spin tub, the spin tub
and the agitator rotating continuously in one direction to give a spin
action and the perforated spin tub and agitator In turn being mounted
within a stationary water tight container, the cabinet containing an
electric motor having a rotor and a stator and driving means to oscillate
said agitator back and forth or rotate said spin tub continuously in one
direction, said laundry machine including a flow con- 50 trol system
according to the above described flow control system, said mixing chamber
having an outlet conduit the inlet to which is disposed in said mixing
chamber so as to maintain a quantity of liquid in said mixing cham- ber,
and the exit from said conduit leading to said water tight container. To
those skilled in the art to which the invention relates, many changes in
construction and widely differing embodiments and applications of the
invention will suggest themselves without departing from the scope of 55
the invention as defined in the appended claims. The disclosures and the
descriptions herein are purely illus- trative and are not intended to be in
any sense limiting. One preferred form of the invention will now be
described with reference to the accompanying drawings in which Figure 1 is
a cross section of a clothes washing machine incorporating the Invention, 2



EP 0 335 485 B1 Figure 2 is a diagrammatic drawing showing the arrangements
of circuitry and valves forming part of the invention, Figure 3 is a
cross-sectional view of a non-proportional valve that may form part of the
present invention, Figure 4 is a cross-sectional view of a proportional
valve of a preferred form of the present invention, 5      Figure 5 is a
detailed circuit diagram of valve drive electronic equipment forming part
of the invention and Figure 6 is a circuit diagram of temperature sensing
electronic circuitry forming part of the invention. Watertemperature Is an
importantfactor in the wash performance of laundry and otherwashing
machines. In laundry machines water which is too cold results In reduced
soil removal while if the water is too hot fabric damage may occur. An
accepted optimum "warm" temperature is [err]. However there is also a
requirement 10  to allow for selection of a hot wash temperature in certain
situations. Such a hot wash temperature must be controlled so that plastics
In the machine and delicate clothes are not damaged and also so that the
risk of burns to users is reduced. An acceptable "hot" wash temperature is
[err]. Hot and cold water supply temperatures are unpredictable and as a
result desired warm and hotwash tem- peratures can be difficult to achieve
automatically in practice. Various control strategies have been developed
15  to ensure appropriate wash temperatures are achieved undervarying hot
and cold water supply temperatures. For example, in US 4,330,081 a laundry
machine water temperature control system is disclosed where hot and cold
water bi-state valves are initially open and on a cyclical basis the
cumulative average temperature of the mixed water in a mixing chamber is
determined and one or other valve closed (or opened if already closed) to
bring the average temperature to the desired wash water temperature. US
4,406,401 discloses a 20  laundry machine water temperature control system
where one of the hot or cold water bi-state valves is held open and the
other cycled on and off to cause the wash water temperature as calculated
from temperature measurements of the hot and cold supply to equal the
desired wash water temperature. Neither of the control systems described
above are particularly effective where the hot and cold water supply
pressures are grossly different. 25     It is an object of the present
invention to provide a system for controlling the temperature of a mixture
of two liquids of differing temperatures which goes at least some way
towards overcoming the abovementioned disadvantage or which at least
provides the public with a useful choice. The present invention, in a
preferred form, provides a newflowcontrol method and system that can
provide reasonably accurate warm and hot fill temperatures substantially
without regard to the operating environment. 30      Referring now to the
drawings, there is shown in Figure 1 a laundry machine 1 having a container
2 in which a spin tub 3 and an agitator 4 are driven by an electric motor 5
through a belt (not shown) and a pulley 6. Such a construction is known.
Mounted on the cabinet of the washing machine is a console control panel 7
which contains user control, includes a microprocessor 8. Referring now to
Figure 2, two electromagnetic solenoid operated valves are provided, a hot
water valve 35  10 and a cold water valve 11 having inlets from a hot water
supply and a cold water supply respectively and the outlets 12 and 13 from
the valves lead to a mixing or mixed liquid e.g. water chamber 14. An
outlet 15 having a weir type inlet 16 at an upper level of the mixing
chamber 14 leads to the container 2 of the laundry machine. Mounted on the
upper surface 17 of the chamber 14 is an assembly of electronic devices
which heat up in use and such devices may comprise power switches such as
I.G.T.'s, a high voltage IC rectifier and other 40  control devices which
In normal use are associated with an air cooled heat sink to dissipate heat
which the devices generate in use. The chamber 14 is mounted in a container
18, the devices being embedded in a heat transfer material e.g. an epoxy
resin and the container 18 is fixed to the surface 17 e.g. by and epoxy
adhesive or by mechanical fixing including a heat transfer coating such as
a heat transferring gel. The surface 19 of the container 18 is arranged to
be below the level of the weir inlet 16 and is preferably corrugated as
shown to 45  give and enlarged surface area exposed to water in the mixing
chamber 14. The surface 19 is also preferably exposed to cold water flow
from valve 11 before material mixing occurs. One of the valves 10 and 11,
e.g. the hot water valve 10 may be of the known form shown in Figure 3, the
valve comprising a body 20 having an inlet 21 and outlet 22 there being a
filter 23 in the inlet 21. An electro- magnet 24 has a solenoid coil 25with
a connection tab 26 and an armature orvalve member27 having a flexible 50
seal 28 and running In an armature guide 29 being moved to a closed
disposition by a spring 30. The rate of spring 30 is about 10N/m. The valve
has a diaphragm 31 with a bleed hole 32 therein normally closed by the
armature seal 28 but on energising the coil 25 the seal is raised and the
valve then admits water over the valve member seal 35 and the valve seat
36. The other valve, i.e. the cold water valve 10 and preferably both
valves, may be modified to provide pro- 55  portional opening in accordance
with Figure 4 where in place of the spring 30 of Figure 3 which as stated
above normally has a rate of about I ON/m, a spring 40 is provided having a
rate of about 1000N/m. Additionally an abutment41 for the spring 40 may be
provided as a screw adjustable abutment having a screw thread 42 eng- 



ageable with a corresponding part 43 of the armature guide 29. 3    EP 0
335 485 B1 Some details of diaphragm 32 and the seat may be changed to
provide progressive operation of the valve. As referred to above
preferrably both valves 10 and 11 provide proportional opening and for
example ELBI 12volt DC proportional valve type NZ-068-LB88 may be used.
These valves are generally of the construction shown in Figure 4. 5
The control system for controlling the valves 10 and 11 comprises broadly a
microprocessor (Figure 2), being part of the microprocessor 8 of Figure 1
proportional valve driver circuits 51, and a specified physical
characteristic sensing circuit comprising in the preferred form, a
temperature sensing circuit 52. The temper- ature sensing circuit is
supplied with temperature signals from a thermistor 53 (Figure 2) provided
in a recess 54 which is below the level of the weir entry 16 to the outlet
15. 10      Referring now to Figure 5, the valve driver circuits 51 are
shown in reached outline boxes referenced 63 and 73 shown associated with
the console microprocessor 8. Each valve driver circuit 63 and 73 is self
oscil- lating and operates as follows. Only the valve driver circuit 63
will be described in detail, the circuit 73 being of similar construction
and operation. A transistor 50 is turned on by an electronic device 59,
which acts as a comparator, through resistance 64 causing at least 30 mA to
flow in resistor 69, most of which is base current 15  in transistor 71.
Transistor 71 saturates, causing increased current to flow from the +18V
supply through the coil 56 of say the hot water valve 10 causing operation
of that valve as will be described further later. When the device 59 and
the transistors 50 and 71 are turned off as a result of the self
oscillation of the circuit, in- ductive current continues to flow in the
coil 56 through the diode 57. At all times the current in the coil can be
sensed at shunt resistor 58. 20      As stated above device 59 acts as a
comparatorsensing the coil currentfrom the shunt resistor 58 through
resistor 60. Hysteresis is provided by resistors 61 and 62. The circuit
oscillates with a period relating to the coil inductance and the hysteresis
values. The average coil current is maintained at a sufficient level that
the average voltages at the comparator inputs are the same. When the demand
voltage through resistor 63 is al- tered, the average current level alters
to suit. This is achieved by varying the duty cycle of the oscillator. 25
Demand voltages for the oscillator are derived for example from a PWM
output from the microprocessor 8, atafrequencyofforexample between 1 kHz-
5kHz, the frequency not being critical. The output is integrated to a DC
voltage by resistance 65 and capacitor 66. This circuit acts as a digital
to analog convertor with 8 bit resolution. The 2 valve PWM outputs (2
valves and beeper) are interrupt driven from a timer, and are standard
totem pole outputs. Only one PWM circuit at a time is operated in pulse
width modulation mode. The outputs 30  from the driver circuits 63 and 73
to the solenoids of the valves 10 and 11 are arranged so that static off
(OV) provides off mode and, static on (5V) provides full on mode. The
circuit gain is such that +5V gives 66% duty cycle equivalent to 12 volt DC
operation. This relieves the microcomputer 8 from having to control both
valves at once and also assists in preventing valve damage. Referring nowto
Figure 6 the temperature sensing circuit and apparatus is therein shown.
Thus the temperature sensitive device (silicon sensoror thermistor) 53
which 35  is mounted In the mixing chamber as shown in Figure 2, operates
in association with resistors 80, 81, 82 and a 6 bit R-2R network 83. These
resistors and network have a current summing point at their common
junction. Resistances 81 and 82 serve to set the average DC output at the
junction and the effective gain of the digital to analog convertor formed
by resistance 83 (the R-2R network) and the microprocessor 8. The gain
provided is such that the range of the 6 bit D-A convertor just exceeds the
operating temperature range. It provides one 40  degree C resolution over
the range 10 to 73 degrees in the example being described. The
microprocessor operates the A to D operation by the successive
approximation method where it at- tempts one bit at a time (high order
first) to match the D to A output voltage to the voltage at the junction 84
of R101 and R103. The six microprocessor outputs to the R-2R network 83
control the network as described above. The device 85 which acts as a
comparator is used to sense whether the Ato D output exceeds the ther- 45
mistor voltage or not Its inputs are to the junction 84 and the junction
between resistances 81, 82 and the R- 2R network 83. The output of
comparator 85 goes to a microprocessor input 86 and requires a pullup
resistor 87 since the comparator output is open collector. At the end of
the successive approximation temperature sensing cycles the microprocessor
stores the 6 50  bitvalue ithas arrived at as the current temperature,
referred to belowas the CURRENT TEMPERATURE word. The operation of the
apparatus above described is as follows. The microprocessor 8 provides a
variable DC voltage by software pulse width modulation techniques. The DC
voltage is filtered and applied to the valve driver circuits of Figure 5.
When the microprocessor output is low (OV) the oscillator still runs but
with the duty cycle so low that the valve controlled by the particular
valve drive circuit 63 or 73 does not operate. When the 



55   output is high the oscillator duty cycle is about 66% so that the
particular valve 10 or 11 is fully on. At 66% duty cycle the coil current
is about the same as DC operation on 12 volts (the valve solenoids are
fitted with 12 volt DC coils in the particular example being described). It
is to be noted that the valve solenoids are driven with DC current to
enable the inductance to be sensed. The driver circuits self oscillate as
above described 4    EP 0 335 485 B1 and the period of oscillation depends
on the hysteresis threshold of the comparator and on the inductance of the
coil at any particular instant. It is of course recognised that the
inductance of the coils of the valves 10 and 11 will vary according to the
position of the armature of the valves which will vary according to the
current supplied to the coils. Thus the period of oscillation varies from
0.3 to4.4 milliseconds for particular parameters 5   and this period is
sensed by the microprocessor 8. The duty cycle of oscillation depends on
the output voltage provided by the microprocessor. The two valve circuits
as stated are identical and the physical arrangement of the water system is
such that correct operation is possible with the hot water supplied to
eitherone of the two valves. The software can test which valve is which so
flexible foolproof operation is possible. At any time during filling, one
valve is pre- 10  ferably left fully on which maximises the fill rate while
the other valve is proportionally controlled. This means that the
microprocessor only needs to pulse width modulate one output at a time. It
should be mentioned that the console microprocessor 8 handles a number of
tasks in relation to the wash- ing process but the filling operation and
temperature control are treated in isolation since they operate inde-
pendantly due to the nature of an interrupt control provided in the console
microprocessor. 15     In setting the temperature, the valve control task
is given a number which equates to the demanded full temperature (the
DEMAND word). This temperature can be anywhere within the six bit range,
[err]. Presuming that the microprocessor knows by now which valves supplies
hotwater (as stated above eithervalve can be selected and identified by the
apparatus collating the change in temperature indicated by the thermistor
53 as compared with the demand fill temperature). The first operation of
the apparatus is to turn the cold water 20  valve fully on. The duty cycle
of the hot valve is slowly increased as will be described further later
until a point is reached when the CURRENT TEMPERATURE word equals the
DEMAND word. In this regard temperature sensing is effected by successive
approximations to arrive at an output 6 bit word to the D-A convertor,
(R-2R network) which aprroximation is the closest to the current
temperature dependant voltage at the thermoster 53. This word is stored for
later use by the valve control algorithm and is the CURRENT TEMPERATURE
word 25  above referred to. When the CURRENT TEMPERATURE word equals the
DEMAND word then that is an equi- librium pointbutifthe
CURRENTTEMPERATUREworddoes not equal the DEMANDword whenthe hotwater valve
is fully on, the hot water is left fully on and the cold water valve duty
cycle is slowly reduced in the pre- ferredform of the invention when both
valves are proportionalvalves until the CURRENTTEMPERATURE word and the
DEMAND word are equal, in other words the current temperature corresponds
to the demanded fill 30  temperature. At this point the fill continues with
corrections taking place at regular intervals due to fluctuation in the
water temperatures or pressures or flow rates. By maintaining one valve
fully on maximum fill rate is achieved. If the hot water temperature
available does not meet the demanded fill temperature, the cold water valve
re- mains closed and if desired a circuit is provided to indicate a cold
washing condition. 35     The ramping up and down of valve duty cycle
demand (call itVALVE DEMAND) is done using an integrating technique. The
CURRENTTEMPERATURE is subtracted from the DEMAND word atfixed intervals
aboutonce persecond. The result is positive If the CURRENTTEMPERATURE is
lowand negative if the CURRENT TEM- PERATURE is high. Each time this
calculation is made.a correction is made to the demand output of the
control valve as follows: 40 Subtraction  result               Hot  valve
Cold  valve controlled               controlled 45   positive
VALVE DEMAND increased                  decreased negative
VALVE  DEMAND               VALVE DEMAND decreased                  1
ncreased 50 When a steady state is reached the demand is incremented and
decremented slightly e.g. by one step on alternate control cycles thus
retaining the required average demand. By restricting the sensing cycle
rate, good stability of the control loop is achieved (the thermistor
response time is of the order of seconds). Since the temperature control
loop response time is long, the loop cannot correct for short term
variations 



55  in temperatures caused particularly by changes in watersupply
pressures. Forthis reason asecond fast control loop may be added which
operates as follows. An external input from the proportionally controlled
valve driver 63 or 73 to the microprocessor 8 causes a regular interrupt
which the microprocessor uses to measure the oscillation period of the
driver. This period is dependent on the displacement of the armature in the
electro- 5    EP 0 335 485 B1 magnet At intervals between e.g. 0.3 and
4.4ms the microprocessor will know of any displacement error in the valve
armature as a change in period reading. If the period is reduced it means
that the armature has moved out of the solenoid in the direction that
reduces the flow. At the start of each temperature control cycle (about
once per second) the current driver period is stored 5   call it "PERIOD
REFERENCE". At every interrupt from the valve driver the measured period
(CURRENT PER- IOD) is compared with the PERIOD REFERENCE by subtraction.
The difference is multiplied by a scaling fac- tor and added to or
subtracted from the current VALVE DEMAND. This loop is much faster (250 to
3,000 times per second) and easily stabilises small armature movements.
Note that the result (call it VALVE OUTPUT) is sent to the PWM D-A
converter routine in the microprocessor but is not used for subsequent
corrections. At 10  all times the inductive current control loop works with
VALVE DEMAND. Inductive control is preferably only used below about 30%
duty cycle where the effective pressure changes are most marked ie. at low
flow rates. As it happens, this is also where the change of inductance with
armature displacement is most sensitive. Be- cause inductive control only
occurs at lower demand duty cycles, there is never any need to inductively
control two valves at once. The decision as to which period sense input to
use depends only on which valves is not 15  at 100% PWM. To provide the
microprocessorwith an analogue output, an 8 bit up counting timer is used
to produce pulse width modulated output, which is integrated on an external
capacitor to a DC voltage. The timer is used to pro- vide an internal
interrupt when it overflows to zero. At every alternate interrupt, the
timer is loaded with VALVE OUTPUT, and alternately with the complement of
VALVE OUTPUT. When VALVE OUTPUT is loaded into the 20  timer, the PWM
output pin is set low; when the complement is loaded, the PWM output pin is
also complement- ed. Thus the timer produces a square wave output on the
pin with a period equal to 256 times the timer clock and a duty cycle
related to VALVE OUTPUT. Although a digital to analogue converter and
comparator temperature sensing circuit has been described a multiple slope
ramp circuit or other technique may be used. The invention in the preferred
form provides rea- 25  sonably accurate control of the temperature of water
used to fill the water containerof a laundry machine thus overcoming at
least some of the disadvantages of current filling methods and systems. The
invention is applicable toapparatus in which a mixture of two or more
fluids having different physical characteristics is required. Such
apparatus for example comprises refrigerators, freezers, dish washers and
air conditioners and the different physical characteristics may comprise
for example colours, optical density 30  and specific gravity. Claims 35
1. A method of controlling temperature of a mixture of two liquids supplied
to a mixing chamber (14), each liquid having a different temperature and a
first one of said liquids having the higher temperature being caused to
flow through a first valve (10) to said mixing chamber and the second one
of said liquids being caused to flow through a second valve (11) to said
mixing chamber (14), wherein one of said valves is initially held open and
the flow through the other controlled in order to cause the temperature of
the mix- 40      ture in the mixing chamber to tend towards a desired
temperature, characterised in that each of said valves (10, 11) has a valve
seat (36), a spring (40) loaded valve member (27) biased to a closed
position against said valve seat (36) and an electromagnet (24) effective
on energization to actuate said spring loaded valve member (27) towards a
fully open position and actuable by causing a current to flow through said
electromagnet to cause said electromagnet (24) to progressively open said
valve member (27), the said 46      second valve (11) is opened to a
desired degree, current flowing in said electromagnet (24) of said first
valve (10) is controlled in a manner such that the greater the current
flowing the greater the flow of liquid through the firstvalve (10), the
temperature in said mixing chamber (14) is sensed and the current flowing
in said electromagnet (24) of said first valve is controlled according to
said temperature of the liquid in said mixing chamber in a manner such that
said valve member (27) of said first valve (10) progressively 50      opens
or closes so that the temperature of said mixture of said two liquids
flowing through said first and second valves (10,11) is maintained equal to
orapproaching the desired temperature in said mixing cham- ber (14), and
when said first valve (10) is opened to the fully open position and the
desired raised tem- perature in said mixing chamber has not been reached,
progressively closing said second valve (11) to further increase the
temperature of liquid in said mixing chamber (14) up to the temperature of
said first 



55      liquid when said desired temperature is equal to or higher than the
temperature of said first liquid. 2. Aflow control systemto control
thetemperatureofa mixture of a first and second liquid, each liquid having
a different temperature and the first liquid having the higher temperature
wherein a mixing chamber (14) 6    EP 0 335 485 B1 magnet At intervals
between e.g. 0.3 and 4.4ms the microprocessor will know of any displacement
error in the valve armature as a change in period reading. If the period is
reduced it means that the armature has moved out of the solenoid in the
direction that reduces the flow. At the start of each temperature control
cycle (about once per second) the current driver period is stored 5   call
it "PERIOD REFERENCE". At every interrupt from the valve driver the
measured period (CURRENT PER- IOD) is compared with the PERIOD REFERENCE by
subtraction. The difference is multiplied by a scaling fac- tor and added
to or subtracted from the current VALVE DEMAND. This loop is much faster
(250 to 3,000 times per second) and easily stabilises small armature
movements. Note that the result (call it VALVE OUTPUT) is sent to the PWM
D-A converter routine in the microprocessor but is not used for subsequent
corrections. At 10  all times the inductive current control loop works with
VALVE DEMAND. Inductive control is preferably only used below about 30%
duty cycle where the effective pressure changes are most marked ie. at low
flow rates. As it happens, this is also where the change of inductance with
armature displacement is most sensitive. Be- cause inductive control only
occurs at lower demand duty cycles, there is never any need to inductively
control two valves at once. The decision as to which period sense input to
use depends only on which valves is not 15  at 100% PWM. To provide the
microprocessor with an analogue output, an 8 bit up counting timer is used
to produce pulse width modulated output, which is integrated on an external
capacitor to a DC voltage. The timer is used to pro- vide an internal
interrupt when it overflows to zero. At every alternate interrupt, the
timer is loaded with VALVE OUTPUT, and alternately with the complement of
VALVE OUTPUT. When VALVE OUTPUT is loaded into the 20  timer, the PWM
output pin is set low; when the complement is loaded, the PWM output pin is
also complement- ed. Thus the timer produces a square wave output on the
pin with a period equal to 256 times the timer clock and a duty cycle
related to VALVE OUTPUT. Although a digital to analogue converter and
comparator temperature sensing circuit has been described a multiple slope
ramp circuit or other technique may be used. The invention in the preferred
form provides rea- 25  sonably accurate control of the temperature of water
used to fill the water container of a laundry machine thus overcoming at
least some of the disadvantages of current filling methods and systems. The
invention is applicable to apparatus in which a mixture of two or more
fluids having different physical characteristics is required. Such
apparatus for example comprises refrigerators, freezers, dish washers and
air conditioners and the different physical characteristics may comprise
for example colours, optical density 30  and specific gravity. Claims 35
1. A method of controlling temperature of a mixture of two liquids supplied
to a mixing chamber (14), each liquid having a different temperature and a
first one of said liquids having the higher temperature being caused to
flow through a first valve (10) to said mixing chamber and the second one
of said liquids being caused to flow through a second valve (11) to said
mixing chamber (14), wherein one of said valves is initially held open and
the flow through the other controlled in order to cause the temperature of
the mix- 40      ture in the mixing chamberto tend towards a desired
temperature, characterised in that each of said valves (10, 11) has a valve
seat (36), a spring (40) loaded valve member (27) biased to a closed
position against said valve seat (36) and an electromagnet (24) effective
on energization to actuate said spring loaded valve member (27) towards a
fully open position and actuable by causing a current to flow through said
electromagnet to cause said electromagnet (24) to progressively open said
valve member (27), the said 45      second valve (11) is opened to a
desired degree, current flowing in said electromagnet (24) of said first
valve (10) is controlled in a manner such that the greater the current
flowing the greater the flow of liquid through the firstvalve (10), the
temperature in said mixing chamber (14) is sensed and the current flowing
in said electromagnet (24) of said first valve is controlled according to
said temperature of the liquid in said mixing chamber in a manner such that
said valve member (27) of said first valve (10) progressively 50      opens
or closes so that the temperature of said mixture of said two liquids
flowing through said first and second valves (10, 11) is maintained equal
to orapproaching the desired temperature in said mixing cham- ber (14), and
when said first valve (10) is opened to the fully open position and the
desired raised tem- perature in said mixing chamber has not been reached,
progressively closing said second valve (11) to further increase the
temperature of liquid in said mixing chamber (14) up to the temperature of
said first 55      liquid when said desired temperature Is equal to or
higher than the temperature of said first liquid. 



2. Aflow control system to control the temperature of a mixture ofafirstand
second liquid, each liquid having a different temperature and the first
liquid having the higher temperature wherein a mixing chamber (14) 6 *  C
L  M  S  *    EP 0 335 485 B1 has connected thereto a first valve (10)
through which said first liquid flows and a second valve (11) through which
said second liquid flows, are of said valves is initially held open and the
flow through the other controlled in order to cause the temperature of the
mixture to tend towards a desired temperature charactensed in that each
said valve is a proportional control valve having a valve seat (36), a
spring 5       (40) loaded valve member (27) biased to a closed position
against said valve seat (36), and an electro- magnet (24) effective on
energisation to actuate said valve member (27) towards a fully open
position, temperature sensing means (53) are positioned in said mixing
chamber (14) for sensing the temperature of the mixture, first (63) and
second (73) valve control means are responsive to said sensing means (53)
such that in operation with said second valve (11) open to a desired
degree, current flowing through said 10      electromagnet (24) of said
first valve is controlled by said first valve control means (63) to desired
levels responsive to signals from said sensing means (53) in a manner such
that said first valve (10) is progres- sively opened or closed
substantially according to current flowing in said electromagnet (24)
thereof so that the temperature of the mixture in said mixing chamber (14)
is maintained equal to or approaching a desired temperature, and when said
desired temperature level is not reached with said first valve (10) 15
fully open and said second valve (11) open, said second valve (11) is
progressively closed to increase the temperature of liquid in said mixing
chamber (14) up to the temperature of said first liquid when the desired
temperature level in said mixing chamber (14) is equal to or higher than
said first liquid temper- ature level. 20  3.  Aflow control system as
claimed in Claim 2 wherein said temperature sensing means comprises a ther-
mistor (53) mounted in said mixing chamber (14). 4.  A flow control system
as claimed in either of Claims 2 or 3 wherein a microprocessor (8) Is
provided op- eratively connected to said temperature sensing means (53) for
acting in response to signals therefrom, 25      the electromagnet (24) of
each valve (10, 11) comprises a solenoid coil (2-5), and a valve driving
circuit (63,73) controls the current through each said solenoid, each valve
driving circuit (63,73) being connected to said microprocessorfor receiving
commands from said microprocessor (8) for proportionally controlling the
degree of opening of the valve (10, 11) controlled by the respective valve
driving circuit (63, 73). 30  5. Apparatus comprising a flow control system
according to any one of Claims 2 to 4 and a container (3), said container
(3) receiving mixed liquids from the mixing chamber (14) of said flow
control system. 6. A laundry machine (1) having a cabinet in which an
agitator (4) is mounted on a vertical shaft so as to rotate therewith and
is oscillated back and forth within a coaxially mounted perforated spin tub
(3), the 35      spin tub (3) and the agitator (4) rotating continuously in
one direction to give a spin action and the perfo- rated spin tub and
agitator in turn being mounted within a stationary water tight container
(2), the cabinet containing an electric motor (5) having a rotor and a
stator and driving means to oscillate said agitator back and forth or
rotate said spin tub continuously In one direction, said laundry machine
(1) including a flow control system according to any one of Claims 2 to 4,
said mixing chamber (14) having an outlet con- 40      duit (15) the inlet
to which is disposed in said mixing chamber (14) so as to maintain a
quantity of liquid in said mixing chamber (14), and the exit from said
conduit leading to said water tight container (2). 7. A laundry machine as
claimed in Claim 6 wherein said rotor and stator driving means include
electronic devices which produce heat in use, at least some of said
electronic devices being grouped and mounted 45      in a container (18)
having at least one surface (19) thereof exposed to the flow of the cooler
of said two liquids to be mixed. 8.  A laundry machine according to Claim 6
wherein said at least one surface (19) of said container (18) is disposed
in said mixing chamber (14) below the level of said entry to said outlet
conduit (15) and adjacent 50      the outlet of the valve (10,11) through
which the cooler of said two liquids flows. PatentansprOche 55   1.
Verfahren zum Regeln derTemperatureinerMischung zwelerFlflssigkeiten, die
in eine Mischkammer(14) gegeben werden, wobel jede Flfssigkeit eine
unterschiedliche Temperatur hat und bewirkt wird daB eine erste der
Flussigkeiten mit der hoheren Temperatur durch ein erstes Ventil (10) in
die Mischkammer strdmt, und bewirktwird, daM die zweits der FlUssigkeit
durch ein zweites Ventil (11) In die Mischkammer 7 11111111 111111
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EP 0 335 485 B1 (14) str8mt, wobel eines der Ventile anfanglich offen
gehalten wird und der DurchfluB durch das andere geregelt wird, um zu
bewirken, daM die Temperatur der Mischung in der Mischkammer sich auf eine
ge- wunschte Temperatur bewegen wird, dadurch gekennzeichnet, dai jedes der
Ventile (10, 11) einen Ven- tilsitz (36), sin mit Feder(40) belastetes
Ventilelement(27), dasgegen den Ventilsitz (36) in einegeschlos- 5
sene Position vorgespannt ist, und oinen Elektromagneten (24) hat, der be!
Anregung wirksam wird, um das mit Feder belastete Ventilelement (27) in
eine voll offene Position zu treiben, und betatigbar ist, indem ein Strom
durch den Elektromagneten fliegen gelassen wird, um zu bewirken, dall der
Elektrornagnet (24) fortschreitend das Ventilelement (27) offnet, hat,
wobel das zweite Ventil (11) zu einern gewunschten Grad geoffnet wird,
wobei der Strom, der in dem Elektromagneten (24) des ersten Ventils (10)
flieit, derart 1o      geregelt wird, daB, je groiBer derfilegende Strom
ist, desto grol~er der Durchfluf& an Flussigkeit durch das erste Ventil
(10) ist, wobei die Temperatur in der Mischkammer (14) abgef0 hit wird und
der In dem Elek- tromagneten (24) des ersten Ventils flielende Strom
entsprechend der Temperatur der Flussigkeit in der Mischkammer geregelt
wird, in siner solchen Weise, daBl sich das Ventilelement (27) des ersten
Ventils (10) fortschreitend 8ffnet oder schlielt, so daB die Temperatur der
Mischung der zwei Flussigkeiten, die 15      durch das erste und zweite
Ventil (10, 11)fliegen, gleich oderannahernd aufdergewunschtenTemperatur in
der Mischkamrnmer (14) gehalten wird, und wenn das erste Ventil (10) In die
voll offene Position geoffnet ist und die gewunschte angehobene Temperatur
In der Mischkammer nicht erreicht worden ist, das zweite Ventil
(11)fortschreitnd geschlossen wird, um weiterdie Temperaturder
Flussigkeltin der Mischkammer (14) auf die Temperatur der ersten
Flflssigkeit anzuheben, wenn die gewiinschte Temperatur gleich odor 8    20
hoher ist als die Temperatur der ersten Flussigkeit. 2.
Durchflu"regelsystem, um die Temperatur einer Mischung elnerersten und
zweiten Flissigkeitzu regein, wobei jede Flassigkeit eine unterschiedliche
Temperatur hat und die orate FlOssigit die hohere Tempe- ratur hat, wobel
an eine Mischkamrnmer (14) ein erstes Ventil (10), durch das die orate
Flussigkeit fliest, 25      und ein zweites Ventil (11), durch das die
zweite Flissigkeit filiet, angeschlossen ist, wobei eines der Ventile
anfanglich offen gehalten wird und der FluB durch das andere gesteuert
wird, urn zu bewirken, daS die Temperatur der Mischung sich In Richtung auf
eine gewOnschte Temperatur bewegen wird, da- durch gekennzoichnet, daB:
jedes Ventil ein Proportionalregelventil ist, mit einem Ventilsitz (36),
einern mit Feder (40) belasteten Ventilelement (27), das in eine
geschlossene Position gegen den Ventilsitz (36) 30      vorgespannt ist,
und einem Elektromagneten (24), der auf Anregung wirksam wird, um das
Ventilelement (27) in eine voll offene Position zu treiben, wobei
Ternperaturfuhleinrichtungen (53) in der Mischkammer (14) angeordnet sind,
um die Temperatur der Mischung zu fuhlen, wobei erste (63) und zweite (73)
Von- tilsteuereinrichtungen auf die Fflhleinrichtung (53) derart
ansprechen, so daB im Betrieb, wobei das zwel- teVentil (11) zu einem
gewinschten Grad offen ist, Strom, derdurch den Elektromagneten (24) des
erston 35      Ventils flieSt, durch die erste Ventilsteuereinrichtung (73)
auf gewunschte Werte gesteuert wird, anspre- chend auf Signale von der
Fulhleinrichtung (53) derart, daB dos erste Ventil (10) fortschreitend
gedffnet oder geschlossen wird, im wesentlichen entsprechend zu dem Strom,
der in dem Eldktromagnoten (24) desselben flieat, so dai die Temperatur der
Mischung in der Mischkammer (14) gleich oder sich an eine gewOnschte
Temperatur angenihert gehaltbn wird, und wenn der gewunschte Temperaturwert
nicht er- 40      reicht wird, wenn das ersat Ventil (10) voll offen und
das zweite Ventil (11) offen !st, das zweite Ventil (11) fortschreitend
geschlossen wird, um die Temperatur der Flulssigkeit in der Mischkammer
(14) bis auf die Temperatur der ersten Flussigkeit zu erh8hen, wenn der
gewflnschte Temperaturwert in der Mischkam- mer (14) gleich oder h8her ist
als der erste Flussigkeitstmperaturwert. 45  3.  FluBsteuersystem nach
Anspruch 2, bei dem die Temperaturflhlelnrichtung einen Thermistor (53)
auf- weist, der In der Mischkammer (14) angebracht !st. 4.
DurchfluBregelsystem nach einem der Ansprflche 2 oder 3, bei dem ein
Mikroprozessor (8) vorgesehen ist, betriebsmEBig mit
Temperaturfihleinrichtung (53) verbunden, um ansprechend auf Signale davon
zu 50      wirken, wobel derElektrornagnet (24)jedes Ventils (10,11)
eineZylindermagnetspule (2-5) aufweist, und eine Ventiltreiberschaltung
(63, 73) den Strom durch jede Magnetspule stbuert, wobei jede
Ventiltreiber- schaltung (63, 73) mit dom Mikroprozessor verbunden ist, um
Befehle von dem Mikroprozessor (8) zu erhalten, um proportional den Grad
des 5ffnens des Ventils (10, 11) zu stbuern, gesteuert durch die Je-
weilige Ventiltreiberschaltung (63, 73). 55 5. Vonrichtung mit elnem
Durchflulregelsystem nach einem der Ansprulche 2 bis 4 und einem Behalter
(3), wobei der Behalter (3) gemischt FlOssigkeiten aus der Mischkammer (14)
des FluBstsuersystems erhilt. 8 c 11111111111111111 



EP 0 335 485 B1 6. Waschmaschine (1) mit elnem Gehause, in dem ein Ruhrwerk
(4) auf einer vertikalen Wells angebracht ist, um sich mit dieser zu
drehen, und hin- und her innerhalb einer koaxial angebrachten, gelochten
Dreh- trommel (3) bewegtwird, wobel die Drehtrommel (3) und das Ruhrwerk
(4) sich kontinuierlich in eine Rich- tung drehen, um eine Drehwirkung zu
ergeben, und die gelochte Drehtrommel und des Rrhrwerk wie- s       derum
in einem stationaren wasserdichten Behalter (2) angebracht sind, wobei des
Gehause einen elek- trischen Motor (5) mit einem Rotor und einem Stator und
Antriebseinrichtungen zum Drehen des Rohr- werkes hin und her oder zum
Drehen der Drehtrommel kontinuierlich In sine Richtung enthilt, wobei die
Waschmaschine (1) sin Durchflullregelsystsm nach elnem derAnsprflche 2 bis
4 enthalt, wobei die Misch- kammer (14) elne AuslaBleitung (15) hat, wobei
der ElnlaM in diese hinein in der Mischkammer (14) an- 10      geordnet
ist, um so eine Menge an Fltssigkeit in der Mischkammer (14) zu halten, und
der Ausla aus der Leitung in den wasserdichbten BehAlter (2) fuhrt. 7.
Waschmaschine nach Anspruch 6, bei der die Antriebseinrichtung fOrden Rotor
und Statorelektronische Vorrichtungen umfassen, die bel der Verwendung
Warme erzougen, wobei wenigstons einige der elek- 15      tronischen
Vorrichtungen in einem Behalter (18) gruppiert und angebracht sind, der
wenigstsns eine Fla- che (19) aufweist, die der Stromung der Kfhiung der
zwei zu mischenden Flossigkeiten ausgesetzt lst. 8. Waschmaschine
nachAnspruch 6, bei derdle wenigstens sine Flache (19) des Behalters (1 8)
in der Misch- kammer (14) unterhalb dem Pegel des Einlasses In die
AuslaeBleitung (15) und benachbart dem Auslae 20      des Ventils (10, 11),
durch die Krlhiung der beiden Flflssigkeitsn str6mt, angeordnet ist.
Revendications 25  1.  Procede de controle de la temperature d'un melange
de deux iiquidesfournis A une chambre de melange (14), chaque liquids
ayantuno temperature differente etun premierdesdits liquides, ayantla
tbmperature la plus eleves, etant force a s'dcouler dans uns premibre
soupapo (10) vers ladits chambre de m61ange et Is deuxieme desdits liquides
etantforc6 A s'6couler, en passant par une deuxieme soupape (11), vers
ladite chambre de m61ange (14), dans leque l'une desditbs soupapes est
initialement meintenue ouverte 30      et 1'6coulement par i'autre soupape
esat controle en vue de forcer la tbmphrature du m6lange contenue dans la
chambre de melange A tondre vers une tempirature souhaitie, caract6ris6 en
ce quo chacune desdites soupapes (10, 11) presente un organe de soupape
(27) sollicite par un ressort (40), deplace vers une position fermee contre
ledit sibge de soupape (36), et un electroaimant (24), agissant lors de
l'acti- vation pouractionnerledit organs de soupape (27) solliciti parun
ressortvers une position completement 35      ouverte et pouvant etre
actionn6 pour provoquer l passage d'un courant dans ledit 6lectroaimant,
afin de forcer ledit electroaimant (24) A ouvrir progressivement ledit
organs de soupape (27), ladits deuxieme soupape (11) esat ouverte A un
degre souhait6, un courant passant dans ledit 6lectroalmant (24) de ladite
premiere soupape (10) esat control6 de manibre quo, plus le courant passant
est grand, plus le d6bit de i>           liquide passant par la premibre
soupape (10) est grand, la temperature dans ladite chambre de m61ange 40
(14) eat mesureo et le courant passant dens ledit 6lectroaimant (24) de
laditb premiere soupape eat controlie en fonction de ladite temperature de
liquido dans ladito chambre de m6lange, de maniere quo ledit organs de
soupape (27) de ladite premibre soupape (10) s'ouvre ou so ferms
progressivement afin que la temperature dudit melange desdits deux liquides
passant par lesditbs premibre et deuxieme sou- pepes (10, 11) soit
maintbnue egale ou A psu pres egale A la tbmperature souhaitee dens ladits
chambre 45      de m61ange 14, et, lorsque ladits premiere soupape (10) est
ouverte vers la position complbtementouverte et quo laditb tbmperature plus
elevee souhait6e dans laditb chambre de m61ange n'a pas 6 et6 atinto,
provoquant la fermeture progressive de ladite deuxieme soupape (10) pour
augmenter encore la tempe- rature du liquide dans laditb chambre de melange
(14) jusqu'& Ia tempirature dudit premier liquids, lors- quo laditb
tbmperature souhait6e est sup6rieure ou 6gale A la temp6rature dudit
premier liquids. 2. Systeme de contrOls de d6bit pour controler la
tempirature d'un melange d'un premier et d'un deuxieme liquides, chaque
liquido ayant une tbmperaturediffrentb et le premierliquide ayant la
tempirature la plus elevee, dens lequel unechambre de melange (14) eat
connectee A une premieresoupapo (10) parlaquelle s'6coule ledit premier
liquide et une deuxieme soupape (10) par laquelle s'6coule ledit deuxibme
liquide, 55      l'une desdites soupapes 6tantmaintbnue initialementouvert
et le d6bit passant parl'autre soupape htant controle en vue de forcer la
tomp6rature du m61ange A tendre vers une tomp6rature souhaitee, caract6rise
en ce que: chaque dite soupape eat une soupape A commands proportionnelle
ayant un siege de soupape (36), un organs de soupape (27) sollicitH par un
ressort (40), d6place vers uno position fermee contre 9 * '  11111111
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EP 0 335 485 B1 ledit slege de soupape (36), et un electroalmant (24)
agissant lors de l'activation pour actionner ledit or- gane de soupape (27)
vers une position compllerment ouverte, des moyens de mesure de tbmperature
(53) sont disposees dans laditb chambre de melange (14) pour mesurer la
temperature du melange, des premiers (63) et deuxieme (73) moyens de
commando de soupape sont sensibles audits moyens de me- 5       sure (53)
de maniere que, en fonctionnement avec ladito deuxieme soupape (11) ouverte
A un degre sou- haite, le courant passant par ledit electroalmant (24) de
ladite premiere soupape soit contrdlie par ledit premiermoyen de commando
desoupape (63) tdes niveauxsouhaites sensiblestdessignauxprovenant dudit
moyen de mesure (53) de maniere que ladite premiere soupape (10) soit
progressivement ouverte ou fermme sensiblement selon un courant passant
dans son dit electroaimant (24), de manibre quo la tbm- 10      perature du
melange contenue dons ladito chambre de melange (14) soit maintonue egale
ou A peu pres egale A une tbmperature souhalte, et, lorsque ledit niveau de
temperature souhaitee n'est pas attoint avec ladite premibre soupape (10)
complbtement ouverte et ladito deuxieme soupape (I1) ouverte, ladito
deuxieme soupapo (11) soit progressivement fermee pour augmenter la
tempdrature du liquids contenu dans ladite chambre de melange (14), jusqu'
la Itmperature dudit premier liquids, lorsque la niveau de 15
temperature souhaiteo dans ladito chambre de melange (14) estsupdrieure ou
egale audit premier niveau de temperature de liquids. 3.  Systeme de
controle de debitselon la revendlcation 2, dans loquel ledit moyen de
mesure de tbmperature comprend une thermistance (53) montee dans ladite
chambre de mblange (14). *   20 4. Systeme de controle de debit selon l'une
des revendications 2 ou 3, dans lequel un microprocesseur (8) sat prevu,
connecte fonctionnellement audit moyen de mesure de temperature (53), pour
agir en reponse A des signaux provenant de ce dernier, l'electroaimant (24)
de chaque soupape (10, 11) comprend une bobine de solenoeid (2 A 5), un
dispositif de controls du courant passant dans chaque dit soldnodde, et 25
un circuit de commando de soupape (63, 73), chaque circuit de commando de
soupape (63, 73) etant connecte audit microprocesseur pour recevoir des
commandes depuis ledit microprocesseur (8), afin de controler
proportionnellement le degre d'ouverture de la soupape (10, 11) controleo
par le circuit de commando de soupape (63, 73) respectif. 30  5. Dispositif
comprenant un systemo de controle de d6bit selon l'une quelconque des
revendications 2 A 4, et un recipient (3), ledit rdciplent (3) recovant des
liquides melanges depuls la chambre de melange (14) dudit systeme de
contrdle de debit. 6.  Machine A laver (1) ayant une enceintb dans laquelle
un agitatour (4) eat monte sur un arbre vertical, de 35      maniere A
tourner avec ce dernier et eat mis en oscillation, dans un sons et dans
l'autre, dans une cuve rotative (3) perforee, montee coaxialement, la cuve
rotative (3) et l'agitateur (4) tournant on continu dans une direction pour
exercer une action de rotation et la cuve rotative perforee at l'agitateur
etant montes A leur tour dans un recipient etanche A l'eau (2)
statlonnalre, l'enceinto contenant un motour electrique (5) ayant un rotor
et un stator et un moyen d'entratnement pour mettre en oscillation dans un
sons et dans 40      l'autre ledit agitateur ou faire tourner ladito cuve
rotative de manlere continue dans une direction, ladite machine A laver (1)
comprenant un systeme de controle de debit selon 'une quelconque des
revendica- tions 2 A 4, ladite chambre de melange (14) ayant une conduite
de sortie (15), dont l'entree eat disposao dans ladite chambre de melange
(14) de manlere A maintenir une quantlKt de liquide donnee dans laditb
chambre de melange (14), et la sortie de ladito conduit. menant audit
r6cipient etanche A l'eau (2). 45 7. Machine A laver selon la revendication
6, dans laquelle lesdits moyens de commando de rotor et de stator
comprennent des dispositifs electroniques qui produisent de la chaleur en
utilisation, au moins certains desdits dispositifs 6lectroniques etant
groupes et montes dans un recipient (18) ayant sur lul au moins une surface
(19) exposee au debit du plus froid desditos deux liquides A melanger. 50
8.  Machine A laver selon la revendication 6, dans laquelle ladito au molns
une surface (19) dudit recipient (18) eat dispos6o dans ladito chambre de
melange (14), au-dessous du niveau de laditb entree A laditb conduito de
sortie (15) et de maniere adjacento A la sortie de la soupape (10, 11) par
laquelle s'ecoule le plus froid desdits deux liquides. 55 10
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