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ABSTRACT OF THE DISCLOSURE

Apparatus for the detection of lint in a fabric treat-
ment appliance is disclosed. The appliance may be, for
example, a clothes dryer and includes a light permeable
filter for entrapping lint released by the fabrics. The
apparatus includes a light source positioned to pass light
through the filter and a light sensitive element positioned
to receive the light passed through the filter. An oscillator
is controlled by the light sensitive element in such a
manner as to be biased to prevent oscillations when the
filter is unclogged and allowed to oscillate whan the filter
is clogged. The oscillator controls a light which is made
to flash when the oscillator oscillates and is turned off
when the oscillator is prevented from oscillating. Thus,
the operator of the appliance is alerted by the flashing
light of an undesirable build up of lint.

e — I —————

This invention relates to apparatus for the detection of
line in a fabric treating appliance, such as a clothes dryer,
and more particularly to apparatus for alerting the opera-
tor of the appliance to the presence of an undesirable
level of lint built up in the lint trap associated with the
appliance,

Conventional clothes dryers available today ‘include
a clothes receiving drum provided with an air inlet and
an air outlet. A fan positioned cooperatively with the
exhaust opening exhausts the air from the drum and dis-
charges it through a discharge passageway. In order to
trap the lint carried by the air, a lint trap may be pro-
vided and positioned at the discharge side of the fan, This
trap may consist of a screen or the like permitting passage
of air therethrough while filtering out the lint carried
thereby. As. the drying process continues, lint build-up on
the screen takes place.

Since an accumulation of lint on the screen would
materially reduce or cut-off air flow through the dryer
and result in overheating or scorching of the fabrics con-
tained therein, it is desirable that the operator be alterted
to such a build-up of lint. Previously, the operator was
called upon the inspect to screen periodically and decide
for himself when this undesirable condiiton existed. To
avoid operator misjudgement or negligence, it is proposed
by this invention to automatically bring this undesirable
condition to the attention of the operator.

Essentially the features of the invention are accom-
plished in the following general manner:

A source of light is positioned to pass light through
the lint screen and a light sensitive element is positioned
to detect light passing through the screen. The light sensi-
tive device is part of an electronic circuit. This circuit
is one which has two modes of operation, The mods of
the circuit is determined by an electrical characteristic
of the light sensitive device. For instance, this character-
istic may be resistance. As an illustration, if the resistance
of the light sensitive device as determined by the amount
of light detected thereby, is below a certain predeter-
mined value, then the electronic circuit operates in its
first mode. If the resistance of the light sensitive element
13 is above this predetermined value, the electronic cir-
cuit operates in its second mode. The resistance of the
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light sensitive device may be a function, either direct
or inverse, of the amount of light passing through the
lint screen. The amount of light is in turn determined by
the amount of lint build-up on the screen. For con-
venience, the first mode may be identified as the unde-
sirable lint level mode and the second as the tolerable
lint level mode.

It is, therefore, an object of the present invention to
provide in a laundry appliance such as a clothes dryer
having a lint screen, control means for providing the
operator with an automatic indication of the mode of
operation of the dryer, that is, a tolerable lint level mode
or an undesirable lint level mode.

It is a further object of the present invention, as will
be more fully explained subsequently, to minimize the
effects of the supply line voltage fluctuation on the indi-
cating circuitry.

It is a still further object of the invention to provide
indicating circuitry in which some of the active elements
of the circuitry function as the indicators.

In the drawings:

FIGURE 1 is a schematic illustration partly in section,
showing one form of the present invention;

FIGURE 2 is an illustration of one form of electrical
circuitry that may be employed in accordance with the
present invention, and

FIGURE 3 is a graph plotting voltage against current
illustrative of a typical neon bulb that may be employed
in the circuitry of the present invention,

Referring to FIGURE 1, there is shown the environ-
ment of a dryer including the dryer housing 30, drum 31,
fan 32, lint filter 33, and exhaust passageway 34. These
environmental elements are illustrative only and are not,
per se, part of the present invention. The lint filter 33
is shown as a screen positioned at the exhaust side of
the fan 32 and mounted by any conventional means such
as brackets 10.

The fan exhausts the air from the drum 31 and dis-
charges it through the lint screen 33 to the exhaust pas-
sageway 34. The lint screen 33 filters the air and pro-
duces line build-up thereon.

A source of light 11 is mounted on one side of the lint
filter 33 and connected electrically to an A.C. power
source 12. On the other side of the filter 33 is mounted
a light sensitive element 13. This element 13 is electrically
connected to an electronic circuit including a free-run-
ning astable multivibrator, shown diagrammatically at 14.
The multivibrator 14 is electrically connected to a D.C.
power source 15 which, in turn, is connected to the A.C.
power source 12,

Referring now to FIGURE 2, the A.C. power source
12 is connected across lines L; and L,. Connected in L,
is the rectifying diode 16. The rectified output of diode
16 is developed across resistor 17 and capacitor 18 to pro-
vide an unregulated D.C. voltage. This D.C. voltage is
fed to the astable multivibrator 14. The multivibrator 14
includes resistors 20 and 21, capacitor 22, neon bulbs 23
and 24, and the light sensitive element 13 which is shown
here as a light sensitive resistor. The neon bulb 24 is
positioned on the exterior of the clothes dryer in a posi-
tion where it can be readily observed by the operator (see
FIGURE 1). Neon bulb 23 on the other hand is not
visible to the operator. A source of light in the form of
a lamp 11 is electrically connected across the A.C. power
supply 12 and is connected in series with a current limit-
ing resistor 25. The lint filter or screen 33 is positioned
intermediate the light source 11 and the light sensitive
resistor 13.

Assuming that the lint filter is free of lint so that a
maximum amount of light reaches the light sensitive resis-
tor 13, and assuming further that the characteristics of
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resistor 13 are such that its resistance is inversely pro-
portional to the amount of light impinging on it, then
the resistance of 13 would be at a minimum. This being
the case, most of the voltage developed by the D.C. power
source will appear across resistor 21 in the leg including
resistor 21 and resistor 13. Therefore, the voltage across
resistor 13 and hence across bulb 24 will be insufficient
to cause bulb 24 to fire. Under these conditions bulb 24
is in a non-conductive state.

Current from the D.C. power source flows through
resistor 20 to charge capacitor 22. At some point along
the charging path of capacitor 22, the voltage across neon
23 will reach the firing potential. The bulb 23 will fire
and will conduct current therethrough. The voltage will
then drop from the firing potential to the maintaining
potential. It can thus be seen that under the conditions
assumed, that is, no lint on the lint filter, bulb 23 will be
on and bulb 24 will be off. This is the tolerable lint level
mode of operation of the electronic circuit. This mode
will continue until the lint level build-up reduces the light
detected by resistance 13 whereby its resistance deter-
mines a change in the mode of the circuit.

Now assume that the lint build-up on the screen 33
has reached an undesirable level. This means that the
light impinging on light sensitive resistor 13 has de-
creased so that its resistance has substantially increased.
This being the case, and resistor 13 and resistor 21 func-
tioning together as a voltage divider, there now will be
sufficient voltage across resistor 13 to fire bulb 24. As seen
in FIGURE 3, in which is plotted the ¥/I characteristics
of a typical neon bulb are shown, once the neon bulb 24
has fired the voltage across it drops from a firing voltage
V: to a lower maintaining voltage V. This sudden de-
crease in voltage is coupled to the anode of neon bulb 23
by means of the capacitor 22 and causes the voltage
across the neon bulb 23, which up until this time has
been conducting, to fall below its maintaining voltage,
and, thus, pass into a non-conductive state.

The capacitor 22 now begins to charge through resistor
20, and in the voltage across neon bulb 23 increases until
it reaches its firing voltage. Once the neon bulb 23 has
fired, the voltage across it drops from its firing voltage V;
to its lower maintaining voltage V. This sudden decrease
in voltage is coupled to the anode of neon bulb 24 and
causes the voltage across bulb 24 to fall below its main-
taining voltage and pass into a non-conductive state. The
capacitor 22 now begins to charge in the reverse direction
and the voltage across neon bulb 23 will increase until
its firing voltage is reached and it fires. The cycle then
continues to repeat so long as the resistance of light sens-
ing element 13 continues to remain above a preselected
value as a result of sensing a reduced amount of light
due to an undesirable level of lint build-up.

It can be seen that when the build-up of lint on the
lint screen has reached a predetermined level, the circuit
switches modes of operation. In the tolerable lint level
mode, the neon bulb 24, which is visible to the operator,
is in its off or nonconductive condition to thereby indicate
that the lint level is acceptable. In the undesirable lint
level mode neon bulb 24 will be intermittently fired to
thereby flash on and off and indicate to the operator that
the lint level is not aceptable. It will be readily apparent
that although the indication of an undesirable lint level
is shown herein as a flashing light, other indication means,
either audio or visual could be provided.

It will be noted that no means has been provided to
regulate the D.C. power supply output. The proper selec-
tion of the tolerances of the various components in the
electronic circuit coupled with the fact that the system is
to a certain extent self-compensating for line voltage fluc-
tuations obviates the need for regulating the output of
the D.C. power supply. The self-compensating feature of
the system will be best understood by considering the
condition where the line voltage increases above a normal
level, whereupon the intensity of light given off by the
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light source 11 will increase. This would normally mean
that more lint would collect on the screen before the
resistor 13 would cause the flashing light indication to
operate. However, increasing the line voltage will like-
wise increase the D.C. voltage source output, meaning a
greater voltage across the voltage divider 21-13. The net
effect is that the value of resistor 13 will have to increase
less in order for the voltage across neon 24 to reach the
firing voltage. These two items, that is, increased intensity
of the lamp 11 and a decrease in the value of resistor 13
necessary to fire neon 24, compensate for each other to a
certain extent and the amout of lint build-up necessary
to cause the flashing indication will tend to remain sub-
stantially constant even though the line voltage may
fluctuate.

What is claimed is:

1. In a fabric treatment apparatus having a chamber
for receiving fabrics to be treated, a light permeable filter
for entrapping lint released by said fabrics, means for
transporting lint from said chamber to said filter, a light
source positioned to pass light through said filter wherein
the amount of light permeating said filter is a function of
the lint build-up thereon, and control means for provid-
ing an indication of lint build-up on said filter, said control
means comprising: a light sensitive element positioned to
detect light passing through said filter from said light
source, said light semsitive element having an electrical
characterstic that varies in proportion to the amount of
light detected thereby through a range of values on op-
posite sides of a preselected value; an oscillator circuit
connected to said light sensitive element and controlled
thereby, said oscillator circuit operating in an oscillatory
mode indicative of an undesirable level of lint built-up
on the filter when the electrical characteristic of said light
sensitive element is within a range of values on one side
of said preselected value, and operating in a nonoscilla-
tory mode indicative of a tolerable level of lint build-up on
said filter when the electrical characteristic of said light
sensitive element is within a range of values on the oppo-
site side of said preselected value; and visual indicator
means connected to said oscillator circuit, said visual indi-
cator means producing a flashing output when said oscil-
lator circuit operates in said oscillatory mode and a steady-
state output when said oscillator circuit operates in said
nonoscillatory mode.

2. The apparatus of claim 1 wherein the electrical char-
acteristic of said light sensitive element is inversely pro-
portional to the amount of light detected thereby.

3. The apparatus of claim 1 wherein said oscillator
circuit operates in said oscillatory mode when the elec-
trical characteristic of said light sensitive element is with-
in a range of values above said predetermined value, and
wherein said oscillator circuit operates in said nonoscil-
latory mode when the electrical characteristic of said
light sensitive element is within a range of values below
said predetermined value.

4. The apparatus of claim 1 wherein the electrical
characteristic of said light sensitive element is electrical
resistance which is inversely proportional to the amount
of light detected thereby, wherein said oscillator circuit
operates in said oscillatory mode when said electrical re-
sistance is within a range of values above a predetermined
level, and wherein said oscillator circuit operates in said
nonoscillatory mode when said electrical resistance is
within a range of values below said predetermined level.

5. The apparatus of claim 1 wherein said visual indi-
cator means is a neon bulb for providing an indication
of the mode of operation of said oscillator circuit.

6. The apparatus of claim 1 wherein said oscillator
circuit is a free running astable multivibrator.

7. The apparatus of claim 6 wherein said visual indi-
cator means is a neon bulb, said astable multivibrator op-
erable to intermittently fire said neon bulb during said
oscillatory mode, and to render said neon bulb non-con-
ductive during the nonoscillatory mode.
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8. The apparatus of claim 6 wherein said astable multi-
vibrator includes first and second legs connected across
a D.C. power supply, said first leg including a series con-
nected first resistor and a first neon bulb, said second leg
including a series connected second resistor and a second
neon bulb, a capacitor connected between the junction of
said first resistor and said first neon bulb and the junc-
tion of said second resistor and said second bulb, said
light sensitive resistor being connected to said second re-
sistor and across said second neon bulb whereby said sec-
ond neon bulb is continuously non-conductive when said
multivibrator is in said nonoscillatory mode and said sec-
ond neon bulb is intermittently conductive when said mul-
tivibrator is in said oscillatory mode, and wherein said
visual indicator means includes said second neon bulb.

9. The apparatus of claim 6 wherein said light sensi-

6

tive element is a light sensitive resistance having a value
inversely proportional to the amount of light detected
thereby.
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