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(54) Resistive liquid level sensing and control system

(57)  An electrically resistive liquid level sensor and
system for sensing liquid levels in a container (20) such
as a washing machine tank, and for closing a supply of
liquid to the container (20) when the liquid level reaches
a specified level, includes upright liquid level resistive
element portions (RL1, RL2) disposed in the container
(20) and electrically connectable by liquid therein, and
an input signal source (VDC), electrically coupled to the
liquid level resistive element portions (RL1, RL2),
whereby an output signal across the liquid level resistive
element portions (RL1, RL2) is proportional to the liquid

level. Temperature resistive element portions (RT1,
RT2) are preferably disposed in the container (20) and
connected in series between the input signal source
(VDC) and the liquid level resistive element portions
(RL1, RL2) to substantially cancel any thermal effects
on liquid level sensing and control. The liquid level re-
sistive element portions (RL1, RL2) are electrically cou-
pled to a signal input of a comparator (70) circuit, where-
by an output signal of the comparator circuit (70) closes
the supply liquid (80) to the container (80) when the lig-
uid therein reaches a specified level.
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Description

[0001] The invention relates generally to non-floating
liquid level sensors, and more particularly to electrical
systems for sensing and controlling liquid supplied to
containers, for example washing machine tanks.
[0002] Electrically resistive liquid level sensors are
known generally for measuring conductive and partially
conductive liquid levels, and provide many advantages
over floating mechanical sensors, including the sub-
stantial elimination of corrosion susceptible parts, re-
duced cost, and improved accuracy and reliability.
[0003] Known electrically resistive liquid level sensors
include generally a pair of isolated resistive elements
disposed vertically in a container so that the resistance
thereof varies in some proportion to the liquid level
therein. The resistive elements are usually carbon or
polymeric base materials, whereby the conductive or
partially conductive liquid in the container provides arel-
atively low resistance, or short circuit, path between the
resistive elements thereby varying the effective electri-
cal length, and thus varying the electrical resistance
thereof, depending on the liquid level.

[0004] US-A-5,083,460, for example, discloses a pair
of level detection resistors and one or more temperature
compensating resistors disposed vertically in a tank as
discussed generally above. One of the level detection
or temperature compensating resistors is electrically
coupled to a negative input of an amplifier circuit, and
the other of the level detection or temperature compen-
satingresistors is electrically coupled in anegative feed-
back loop of the amplifier between the output and the
negative input. An alternating input signal generator is
appliedto one of the level detection resistors or the tem-
perature compensating resistors, and generates a con-
tinuously variable amplified output signal proportional to
the liquid level in the tank. The slope of the output signal
increases or decreases depending upon whether the
level sensing resistors are connected in the feedback
loop of the amplifier or to the negative input thereof, and
thermal effects on the slope of the output signal are can-
celled. The amplifier and alternating input signal gener-
ator however substantially increase the overall cost of
the level sensor.

[0005] The present invention is drawn toward ad-
vancements in the art of liquid level sensors, and more
particularly to resistive liquid level sensors and systems.
[0006] Particular embodiments in accordance with
this invention will now be described with reference to the
accompanying drawings; in which:-

FIG. 1 is a schematic diagram of a liquid level sen-
sor and control system; and

FIG. 2 is a plan of an elongate resistive material
configuration useable with the liquid level sensor
and control system.

[0007] FIG. 1 is aliquid level sensing system 10 use-
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able for sensing the level of conductive or at least par-
tially conductive liquids in a container 20, and also for
controlling generally the supply of liquid thereto. Accord-
ing to an exemplary application of the invention, the con-
tainer 20 is a washing machine tank, and the system 10
senses water level therein, and discontinues a supply
of water thereto upon sensing a specified water level in
the container, as discussed further below.

[0008] The system 10 comprises generally a first
elongated liquid level resistive element portion RL1 dis-
posed substantially vertically in the container 20 and a
second elongated liquid level resistive element portion
RL2 also disposed substantially vertically in the contain-
er. The first and second elongated liquid level resistive
element portions RL1 and RL2 are arranged generally
in electrically isolated, side by side relation, preferably
substantially parallel, within the liquid container 20.
[0009] FIG. 2 illustrates the first and second elongat-
ed liquid level resistive element portions RL1 and RL2
formed preferably as separate conductive or partially
conductive strips 30 and 40, respectively. The strips 30
and 40 each include corresponding upper end portions
34 and 44 and corresponding opposing lower end por-
tions 36 and 46. The first and second elongated liquid
level resistive element portions RL1 and RL2 may be
formed alternatively as a single generally U-shaped strip
having substantially parallel strip portions.

[0010] The strips 30 and 40 are preferably disposed
in generally parallel spaced relation in the interior of the
liquid container 20, whereby the upper end portions 34
and 44 are disposed generally at an upper level of the
container and the lower end portions 36 and 46 are dis-
posed at lower depths thereof. In embodiments where
the first and second elongated liquid level resistive ele-
ment portions RL1 and RL2 are formed of a single gen-
erally U-shaped, continuous strip having substantially
parallel strip portions, the U-shaped portion thereof is
disposed at the lower depth of the liquid container 20.
The upper end portions 34 and 44 and the lower end
portions 36 and 46 are also preferably mounted at the
same upper and lower liquid levels in the liquid container
20. The level or depth of the first and second elongated
liquid level resistive element portions RL1 and RL2 cor-
responds generally to the liquid levels to be sensed or
measured, since liquid must form contact therewith for
sensing.

[0011] FIG. 2 illustrates the strips 30 and 40 mounted
on an insulating substrate member 50, which is conven-
iently disposed or mounted substantially vertically in the
interior of the container 20, for example on an interior
surface 22 thereof shown in FIG. 1. The substrate 50
may be a polyester material or other electrically insulat-
ing, liquid resistant material, which is generally tolerant
of environmental conditions occurring within the con-
tainer 20. The strips 30 and 40 may be mounted alter-
natively directly to the interior surface 22 of the liquid
container 20 so long as the strips are electrically insu-
lated from any conductive surface thereof The substrate
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50 however eases installation and ensures that the
strips 30 and 40 are aligned properly and mounted at
the same levels, and provides an electrically insulated
mounting surface. The strips 30 and 40 are preferably
formed of the same material and have substantially the
same electrical resistivity per unit length, whereby the
resistance of the strips varies substantially linearly along
the length thereof The conductive or partially conductive
strips 30 and 40 may be formed, for example, of carbon
or polymer, or polyester base materials, or other known
resistive materials suitable for liquid level sensing appli-
cations. In one exemplary application, the strips 30 and
40 have an electrical resistance of approximately
100,000 ohms along the entire length between the up-
per and lower ends thereof. The resistive value of the
strips 30 and 40 may be more or less depending on the
particular application, and the exemplary resistive value
is not intended to limit the invention.

[0012] Thefirst and second strips 30 and 40 also have
preferably substantially the same length and width di-
mensions. In one exemplary embodiment, the strips 30
and 40 are approximately 18 inches (450 mm) in length
and % inch (12 mm) in width, and may include an adhe-
sive backing for adherence to the substrate 50 or directly
to the interior surface of the container. In other applica-
tions, the length and width of the strips 30 and 40 may
be more or less, depending primarily on the range of
liquid level depths to be measured, wherein the exem-
plary dimensions are not intended to limit the invention.
[0013] In one embodiment, the strips 30 and 40 in-
clude corresponding conductive electrodes 32 and 42
located at the upper end portions 34 and 44 thereof. The
conductive electrodes 32 and 42 are formed of a tin or
silver paste, or some other relatively high conductive
material and are electrically coupled to the upper end
portions 34 and 44 of the corresponding strips 30 and
40. The conductive electrodes 32 and 42 facilitate elec-
trically connecting the strips 30 and 40 to electrical leads
or wires, which may be coupled to an electrical circuit
discussed further below. The conductive electrodes 32
and 42 also provide relatively low resistance contact
points, whereby the liquid in the container 20 forms a
low resistance path therebetween, which may be useful
in some control applications. In applications where the
strips 30 and 40 are fastened to the substrate 50, so too
are the corresponding conductive electrodes 32 and 42,
which alternatively may be fastened direcily to the inte-
rior surface of the liquid container in applications where
the strips are also fastened directly thereto.

[0014] FIG. 1 illustrates generally an input signal
source 60 electrically coupled to a first end portion of
the first elongated liquid level resistive element portion
RL1, and a first resistor R1, shown in phantom, electri-
cally coupled in series between the input signal source
60 and the first end portion of the first elongated liquid
level resistive element portion RL1. The input signal
source 60 is preferably a DC voltage source that applies
a DC voltage V, measured relative to some common ref-
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erence, for example a circuit board ground G, to the first
end portion of the first elongated liquid level resistive
element portion RL1. The input signal source 60 may
be provided by a voltage converter including a trans-
former for stepping down an AC input power supply volt-
age, a diode bridge coupled to the stepped-down volt-
age side of the transformer to generate a DC voltage,
and a filter and regulator to provide the DC voltage V
applied to the liquid level resistive element portions RL1
and RL2.

[0015] The first and second elongated liquid level re-
sistive element portions RL1 and RL2 are electrically
connectable by liquid in the container, which completes
an electrical circuit, whereby an output signal across the
first and second elongated liquid level resistive element
portions RL1 and RL2 is proportional to a liquid level in
the container. More particularly, when a conductive or
partially conductive liquid in the container 20 contacts
the first and second elongated liquid level resistive ele-
ment portions RL1 and RL2, the liquid provides a low
resistance conduction path between all portions thereof
below the liquid level thereby forming an electrical con-
nection therebetween. The liquid level in the tank there-
by decreases the effective resistance measurable along
the portions of the first and second elongated liquid level
resistive element portions RL1 and RL2 above the liquid
level, which is proportional to the liquid level in the con-
tainer 20.

[0016] Thus as liquid level in the container 20 rises
and contacts the first and second elongated liquid level
resistive element portions RL1 and RL2, the liquid com-
pletes, or closes, the electrical circuit providing a detect-
able output signal across the first and second elongated
liquid level resistive element portions RL1 and RL2. As
the liquid level in the container 20 continues to rise,
some parameter of the output signal also changes in
proportion to the changing liquid level. In the exemplary
embodiment, the voltage amplitude across the first and
second elongated liquid level resistive element portions
RL1 and RL2 changes with changing liquid level.
[0017] In the exemplary embodiment, the lower end
portions 36 and 46 of the first and second elongated lig-
uid level resistive element portions RL1 and RL2 are
electrically isolated, as illustrated in FIG. 2. When the
liquid level in the container 20 is below the lower end
portions 36 and 46 of the first and second elongated lig-
uid level resistive element portions RL1 and RL2, the
resistance is substantially infinite creating an open cir-
cuit condition where no DC current flows. Thus, the DC
voltage detectable across the first and second elongat-
ed liquid level resistive element portions RL1 and RL2
is the same as the DC voltage supply V.

[0018] Also in the exemplary embodiment, the first
and second elongated liquid level resistive element por-
tions RL1 and RL2 include the relatively conductive
electrodes 32 and 42 located at the upper end portions
34 and 44 thereof, as shown in FIG. 2 and discussed
above. When the liquid level in the container 20 rises to
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the level of the conductive electrodes 32 and 42, the re-
sistance across the first and second elongated liquid
level resistive element portions RL1 and RL2 will be sub-
stantially zero, except for the inherent resistance of the
liquid and contact resistance with the conductive elec-
trodes, which is usually relatively small. Thus, the DC
voltage across the first and second elongated liquid lev-
el resistive element portions RL1 and RL2 is relatively
low, which may be used to prevent over-filling the con-
tainer 20.

[0019] The first resistor R1 preferably comprises first
and second elongated temperature resistive element
portions RT1 and RT2 disposed substantially vertically
in the container 20, as illustrated in FIG. 1. According to
this preferred configuration, the input signal source 60,
which is a DC voltage signal source 'V, is electrically cou-
pled to a first end portion of the first elongated temper-
ature resistive element portion RT1. A second end of
the first elongated temperature resistive element portion
RT1 is electrically coupled to a first end portion of the
second elongated temperature resistive element portion
RT2, and a second end portion of the second elongated
temperature resistive element portion RT2 is electrically
coupled to the first end portion of the first elongated lig-
uid level resistive element portion RL1.

[0020] The first and second elongated temperature
resistive element portions RT1 and RT2 have the effect
of cancelling or offsetting any variations in the output
signal measured across the first and second elongated
liquid level resistive element portions RL1 and RL2 re-
sulting from variations in temperature. The temperature
of the first and second elongated temperature and liquid
level resistive element portions is affected generally by
environmental temperature variations, including ambi-
ent air temperature and most significantly by liquid tem-
perature variations.

[0021] The first and second elongated temperature
resistive element portions RT1 and RT2 are configured
similarly to the first and second elongated liquid level
resistive element portions RL1 and RL2, and may be
adhered to the interior surface 22 of the container either
directly or by a substrate, as discussed above and illus-
trated in FIG. 2. The first and second elongated temper-
ature resistive element portions RT1 and RT2 are insu-
lated from the liquid, and thus not relatively short
circuited thereby.

[0022] The first and second elongated temperature
resistive element portions RT1 and RT2 are formed of
the same material and have substantially the same re-
sistivity per unit length as each other and as the first and
second elongated liquid level resistive element portions
RL1 and RL2. The first and second elongated temper-
ature resistive element portions RT1 and RT2 also have
the same overall electrical resistance between the up-
per and lower ends thereof as each other and as the first
and second elongated liquid level resistive element por-
tions RL1 and RL2, which is 100,000 ohms in the exem-
plary embodiment. The first and second elongated tem-
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perature resistive element portions RT1 and RT2 also
preferably have the same length and width dimensions
as the first and second elongated liquid level resistive
element portions RL1 and RL2. Additionally, upper and
lower end portions of the first and second elongated
temperature resistive element portions RT1 and RT2
are preferably disposed in the container 20 at the same
levels as the upper and lower end portions of the first
and second elongated liquid level resistive element por-
tions, respectively, as illustrated generally in FIG. 1.
Thus configured the first and second elongated temper-
ature resistive element portions RT1 and RT2 will be af-
fected similarly by temperature as the first and second
elongated liquid level element portions RL1 and RL2,
thereby cancellingtemperature induced variations in the
output signal.

[0023] The system 10 further comprises generally the
first end portion of the first elongated liquid level resis-
tive element portion RL1 electrically coupled to a signal
input of a comparator circuit 70. A reference signal is
applied to areference input of the comparator circuit 70,
whereby an output signal of the comparator circuit 70
changes between first and second voltage levels, or
states, depending on whether the output signal across
the first and second elongated liquid level resistive ele-
ment portions RL1 and RL2 applied to the signal input
of the comparator circuit 70 is greater or less than the
reference signal applied to the reference input of the
comparator circuit 70.

[0024] In the exemplary embodiment of FIG. 1, the
first end portion of the first elongated liquid level resis-
tive element portion RL1 is electrically applied to the
negative (-) input of the comparator circuit 70, and the
reference signal is a reference voltage signal applied to
the positive (+) input thereof. The voltage reference sig-
nal is formed by applying the DC voltage V to a resistive
divider network including R7 and one or more of resis-
tors R3, R4, R5 and R6, selectively coupled to the pos-
itive input of the comparator circuit 70, as discussed fur-
ther below. Thus configured the comparator circuit out-
put is low when the voltage at the negative input ex-
ceeds the voltage at the positive input thereof, and the
comparator circuit output is high when the voltage at the
positive input exceeds the voltage at the negative input
thereof. FIG. 1 also illustrates the comparator circuit 70
preferably comprising a feedback resistor RF electrical-
ly coupled between the output of the comparator circuit
70 and the positive input thereof, whereby the feedback
resistor RF tends to stabilize the output signal of the
comparator circuit 70.

[0025] In one embodiment, a variable-position switch
electrically couples a variable resistance to the positive
input of the comparator circuit 70 to vary the reference
signal applied thereto depending on the position or con-
figuration of the variable-position switch. The variable-
position switch is thus adjustable to select at which liquid
level in the container the comparator circuit 70 changes
state from low to high, or from high to low, whereby the
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output signal of the comparator circuit 70 is useable for
controlling, and in the exemplary embodiment shutting
off the supply of liquid to the container 20 at a particular
liquid level.

[0026] The variable-position switch in the exemplary
embodiment is a discretely variable switch having mul-
tiple contacts indicated by S1, S2 and S8, as illustrated
in FIG. 1. When contacts S1 are electrically connected,
or closed, the reference signal applied to the comparator
circuit 70 is proportional to R3. When contacts S2 are
closedand contacts S1 opened, the reference signal ap-
plied to the comparator circuit 70 is proportional to R3
and R4 in series. When contacts S3 are closed and con-
tacts S1 and S2 opened, the reference signal applied to
the comparator circuit 70 is proportional to R3, R4 and
R5 in series. And when contacts S1, S2 and S3 are all
opened, the reference signal applied to the comparator
circuit 70 is proportional to R3, R4, R5, and R6 in series.
Thus any one of four discrete reference voltage signals
may be applied to the comparator circuit 70 by selec-
tively varying, or adjusting, the variable-position switch.
Other discrete switch configurations may generate more
or less reference voltage signals applied to the compa-
rator circuit 70. Alternatively, the variable-position
switch may be a continuously variable switch.

[0027] The resistive values of the resistors R7 and
R3-R6 forming the resistive divider network that gener-
ates the reference signals applied to the reference input
of the comparator circuit 70 and the first and second
elongated liquid level resistive element portions RL1
and RL2 are selected so that the comparator circuit 70
generates output signals, or changes state, at corre-
sponding desired liquid levels in the liquid container 20.
More particularly, the resistive values of the first and
second elongated liquid level resistive element portions
RL1 and RL2 must be chosen so that the range of output
voltage values applied to the signal input of the compa-
rator circuit 70 generally overlaps the range of reference
voltage values applied to the reference input of the com-
parator circuit 70 by the variable-position switch, where-
by the changing output of the comparator circuit 70 is
useable for shutting off the supply of liquid to the con-
tainer 20, depending on the reference voltage applied
to the reference input of the comparator circuit 70. Thus
configured, the variable-position switch is a user oper-
able water level selection switch, which may be mount-
ed on a control panel of the washing machine in the ex-
emplary application.

[0028] FIG. 1 illustrates the system 10 further com-
prising an electrically actuatable valve system 80 that
controls a supply of liquid to the container 20, for exam-
ple a solenoid actuatable liquid valve system. The valve
system 80 includes generally a liquid inlet coupled to a
liquid source conduit 82, and a liquid outlet coupled to
a liquid supply conduit 84 that supplies liquid to the con-
tainer 20. Inthe exemplary application, the valve system
80 is actuatable from a switch 86 on the control panel
of the washing machine to turn on, or open, and to turn
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off, or close, the supply of water to the supply conduit
84, thus controlling the water supply to the tank.
[0029] The output of the comparator circuit 70 is elec-
trically coupled generally to a controlling input of the
electrically actuatable valve system 80, whereby the
valve system 80 is actuatable to turn off, or close, the
supply of liquid to the container 20 depending on the
state of the comparator circuit output. In the exemplary
embodiment, the output of the comparator circuit 70
turns on and off a solid state switch 90, for example a
FET, depending on the values of the negative and pos-
itive input signals to the comparator circuit 70. In the ex-
emplary embodiment, a high output on the comparator
circuit 70 turns on the switch 90, which actuates valve
system 80 to stop the supply of liquid to the container
20, whereas the switch 90 is off when the output on the
comparator circuit 70 is low. The switch 90 may, for ex-
ample, control another switch, not shown, that interrupts
power supplied to the valve system. As discussed gen-
erally above, when there is no liquid in the container 20,
the voltage applied to the negative input of the compa-
rator circuit 70 is approximately the same as the DC sup-
ply voltage V, and is greater than the reference voltage
applied to the positive input, thereby driving the compa-
rator circuit 70 output low so that the switch 90 is off.
Liquid or water may thus be supplied to the container
20, usually by closing a switch 86, which is also dis-
posed generally on the control panel of the washing ma-
chine in the exemplary application. As the liquid level in
container 20 rises, the voltage applied to the negative
input of the comparator circuit 70 decreases corre-
spondingly. When the voltage applied to the negative
input of the comparator circuit 70 drops below the volt-
age applied to the positive input thereof due to the rising
liquid level in the container 20, the output of the compa-
rator circuit 70 is driven high and the switch 90 is turned
on, which interrupts power to the liquid valve system 80,
thereby closing the supply of liquid to the container 20.
[0030] If liquid in the container 20 rises to the level of
the conductive electrodes 32 and 42 located at the up-
per end portions 34 and 44 of the first and second elon-
gated liquid level resistive element portions RL1 and
RL2, the resistance across the first and second elongat-
ed liquid level resistive element portions RL1 and RL2
and the DC voltage applied to the negative input of the
comparator circuit 70 will be substantially zero, or at
least much lower than the reference voltage applied to
the positive input of the voltage comparator 70, thereby
driving the output of the comparator circuit high, which
will turn on switch 90, thereby disabling the supply of
liquid to prevent overilling of the container 20 in a fail-
safe mode of operation.

Claims

1. Aliquid level sensing system useable for sensing
the level of conductive and partially conductive lig-
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uids in a container (20), the system comprising:

a first elongate liquid level resistive element
portion (RL1) disposed upright in the container
(20);

a second elongate liquid level resistive element
portion (RL2) disposed upright in the container
(20);

an input signal source (VDC) electrically cou-
pled to a first end portion of the first elongate
liquid level resistive element portion (RL1);
and,

a first resistor (RT1, RT2, R1) electrically cou-
pled in series between the input signal source
(VDC) and the first end portion of the first elon-
gate resistive element portion (RL1);

in use, the first and second elongate liquid level
resistive element portions (RL1, RL2) electri-
cally connected by liquid in the container (20),
whereby an output signal across the first and
second elongate liquid level resistive element
portions is proportional to a liquid level in the
container (20).

2. A system according to claim 1, further comprising:

a first elongate temperature resistive element
portion (RT1) disposed upright in the container
(20);

a second elongate temperature resistive ele-
ment portion (RT1) disposed upright in the con-
tainer (20); the first and second elongate tem-
perature resistive element portions (RT1, RT2)
being electrically insulated from the liquid,

a second end portion of the second elongate
temperature resistive element portion (RT2)
being electrically coupled to a first end portion
of the first elongate liquid level resistive ele-
ment portion (RL1); and,

an input signal source (VDC) electrically cou-
pled to a first end portion of the first elongate
temperature resistive element portion (RT1);
whereby the first and second elongate temper-
ature resistive element portions (RT1, RT2) off-
set variations in the output signal resulting from
variations in temperature.

A system according to Claim 1 or 2 in which the in-
put signal is a DC voltage source (VDC), and in
which the output signal is a DC voltage signal.

A system according to any one of the preceding
claims, in which the first end portion of the first elon-
gate liquid level resistive element portion (RL1) is
electrically coupled to a signal input of a comparator
circuit (70), and a reference signal is applied to a
reference input of the comparator circuit (70), an
output signal of the comparator circuit (70) being
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10.

changeable between first and second states de-
pending on whether the output signal across the
first and second elongate liquid level resistive ele-
ment portions (RL1, RL2) is more or less than the
reference signal.

A system according to Claim 4, further comprising
a feedback resistor (RF) electrically coupled be-
tween the output of the comparator circuit (70) and
the reference input of the comparator circuit, where-
by the feedback resistor (RF) stabilizes the output
signal of the comparator circuit (70).

A system according to Claim 4 or 5, further compris-
ing a variable-position switch (S1-S3) electrically
coupling a variable resistance (R3-R6) to the refer-
ence input of the comparator circuit (70), the refer-
ence signal applied to the reference input of the
comparator circuit (70) varying in dependence on
the variable resistance applied to the reference in-
put of the comparator circuit (70) whereby the var-
iable-position switch (S1-S3) is adjustable to select
at which liquid level in the container (20) the com-
parator circuit (70) changes state.

A system according to Claim 4, 5 or 6, further com-
prising an electrically actuatable valve system (80)
controlling a supply of liquid to the container (20),
the output of the comparator circuit (70) electrically
coupled to a controlling input of the electrically ac-
tuatable valve system (80), whereby the electrically
actuatable valve system is actuatable to close the
supply of liquid to the container (20) when the liquid
level in the container (20) reaches a specified level.

A system according to Claim 7, in which the first end
portion of the first elongate liquid level resistive el-
ement portion (RL1) has a first relatively high con-
ductivity portion (32) located near an upper portion
of the container (20), and the second end portion of
the second elongate liquid level resistive element
portion (RL2) has second relatively high conductiv-
ity portion (42) located near the upper portion of the
container (20), whereby liquid in the container (20)
contacting the first and second relatively electrically
conductive portions (32, 42) causes the electrically
actuatable valve system (80) to close the supply of
liquid to the container.

A system according to Claim 7 or 8, which the liquid
includes water, the container (20) is a washing ma-
chine tank, the electrically actuatable valve system
(80) is a water supply valve system controlling the
supply of water to the container (20).

A system according to any one of the preceding
claims when dependent upon Claim 2, in which the
first and second elongate liquid level resistive ele-
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ment portions (RL1, RL2) and the first and second
elongate temperature resistive element portions
(RT1, RT2) have substantially the same length and
width and have substantially the same resistivity per
unit length.

10

15

20

25

30

35

40

45

50

55

12



EP 0 962 751 A2

S e —_
s o | (TAZZTTZTITTTT,
= s s 1
Gy % i Sl N piul gl %
L .25, 4 4
ol w | U3 /
- Ls ew? 1w, Tz [ sl
I_ |Io/ //
oL l'_ﬁ \ £y /4
28 + <,
N T i} 1%
3 yA- |
IAVA 74
| y3wvMm e ovoll

14°1

98 09

4IMOd
1NdNi

1"914



EP 0 962 751 A2

36

32 34
[ [
/

)
46

40

R o

44

42

FIG.2



	bibliography
	description
	claims
	drawings

