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(54) Method for determining a physical or electrical property of laundry in a washing or drying
apparatus and apparatus therefore

(57) A new and useful dryer (11) has a control (35) termining the conductivity of wet laundry and as such
with which sensors (22, 23) in a drum (13) of the dryer the moisture of the laundry in the drum. By employing
are connected via a contact path. An AC measuring sig- AC measuring signal, electrolyte erosion as well as pas-
nal is applied to the sensors via the contact path for de- sivation of contacts and sensors is avoided.
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Description
Field of Application and Prior Art

[0001] Theinvention relates to a method for determin-
ing a physical or electrical property of laundry in a wash-
ing or drying apparatus. Preferably moisture of the laun-
dry is determined. The electrical property is measured
by control means by using a current measuring signal.
[0002] It is known, for example for a dryer, to include
measuring of the moisture of the laundry in the dryer to
determine finishing of the drying process. Moisture sen-
sors in the dryer are connected with control means of
the dryer via an electrical mechanical sliding contact on
the outside of a drum rotating in the dryer including the
laundry. The other contact is via the bearing of the drum.
A DC current is used for the measurement. After a con-
siderable amount of time, the measuring becomes inac-
curate due to peaks in the measuring signal, which
change with time. As such, great effort has to be taken
for compensation of these peaks and sometimes still the
measurement is not accurate enough, resulting in laun-
dry still being wet at the end of the dryer cycle or being
dried to long, which results in a waste of energy and
time.

Problem and Solution

[0003] The problem underlying the invention is to pro-
vide a method for determining a physical or electrical
property of laundry in a washing or drying apparatus and
such a washing or drying apparatus, wherein the meth-
od and the apparatus allow for a more accurate deter-
mining.

[0004] This problem is solved by a method with the
features of claim 1. Preferred and advantageous em-
bodiments of the invention are contained in the further
claims and described herein after in greater detail. The
wording of the claims is incorporated into the description
by explicit reference thereto.

[0005] According to the invention in the method de-
scribed hereinafter the property is measured by using
an alternating current measuring signal for the measur-
ing. This measuring with an alternating current measur-
ing signal allows for avoiding electrolysis in the electrical
signal path. Such an electrolysis may on one hand take
place between sensors or the like in a drum or recepta-
cle in a dryer or on their surfaces that contact the laun-
dry, respectively. On the other hand, such electrolysis
may take place when, according to one possible embod-
iment of the invention, the transmission of the measur-
ing signal from the control means to the laundry or back
is via at least one electro-mechanical sliding contact. By
this, electrolyte erosion ending in passivation of con-
tacts, sensors or the like can be effectively avoided.
[0006] As a measuring signal basically any AC meas-
uring signal could be used. Preferably, an AC measuring
signal is generated by means of a square wave centered
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on 0 volts, which may possibly have several different
peak-to-peak voltages.

[0007] In a preferred embodiment, the control means
receive the measuring signal from the laundry in the
same semi-cycle. This allows for that the control means
to always receive a positive measuring signal, for exam-
ple from the positive phase of the measuring signal. In
this way, this is similar to the method of using a DC
measuring signal. For transmitting the measuring signal
of the laundry to the control means of the apparatus, on
one hand a wireless transmission, for example with ra-
diofrequency, can be used. Preferably, there is provided
at least one electro-mechanical sliding contact. In one
embodiment of the invention, the laundry may be kept
in a dryer in a receptacle, for example a drum-like re-
ceptacle. This receptacle is moved or, more especially,
rotated in the apparatus. Via said one electro-mechan-
ical sliding the measuring signal can be transmitted from
the laundry or sensor means in the receptacle to the
control means of the apparatus. An electro-mechanical
sliding contact may be fixed to the outside of the recep-
tacle. For example, a coated contact slideway may be
applied to the outside of the receptacle in circumferential
direction. A contact arm, for example with a carbon con-
tact, may be pressed against the contact slideway, pref-
erably by spring means or the like.

[0008] For bringing the laundry in contact with the
measuring signal there may be provided several sen-
sors, preferably at least 2 sensors that should be placed
apart. The sensors may be in the form of metallic contact
plates fixed to the inside of a receptacle or the like. Fur-
thermore, they may be strips of contact material project-
ing into the inside of a receptacle.

[0009] A measuring signal being used in a dryer or
similar apparatus may be transmitted without transform-
ing or the like. This means, that a measuring is conduct-
ed with low effort and low risk of errors.

[0010] A first contact path to a sensor or the laundry
may be from the control means via an electro-mechan-
ical sliding contact on the outside of the receptacle to
the sensor means or the laundry. A second contact path
back may be from the sensor means or the laundry
again, via a bearing of the receptacle, back to the control
means. In one embodiment, the second contact path
may be ground.

[0011] For the alternating current of the measuring
signal a range of several volts is regarded as useful, for
example 5 volts. Furthermore, the frequency may be in
a low range, for example 40 - 150 Hz, or preferably 50
Hz, as this corresponds to the mains frequency.
[0012] Furthermore, the problem of the invention is
solved by a washing or drying apparatus with the fea-
tures of claim 10 for carrying out the method described
before. The apparatus has control means and a rotating
receptacle for wet laundry. Sensor means are provided
in the receptacle and a measuring signal is applied to
the sensors, wherein the measuring signal is an alter-
nating current.
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[0013] These and further features can be taken from
the claims, description and drawings and the individual
features described therein. These can both be singularly
or in sub-combinations implemented in an embodiment
of the invention and in other fields. They can represent
advantageous, independently protectable constructions
for which protection is hereby sought. The sub-division
of the application into individual sections and sub-titles
does in no way limit the general validity of the state-
ments made there under.

Short Description of the Drawings
[0014] An exemplary method according to the inven-

tion is schematically shown in the drawings and is de-
scribed herein after.

Figure 1  Shows a schematical view of the inside of a
dryer with measuring signal path, and
Figure 2 shows an enlarged view of sensors in a

drum and a contact wiper.
Detailed Description of the Embodiment

[0015] Infig. 2 one possible embodiment of the inven-
tion is described in a dryer 11. Inside the dryer 11, a con-
vential drum 13 is rotatably hinged and contains clothes
14.

[0016] From the inside of the drum 13 ribs 17 are pro-
jecting into the drum 13. In fig. 1, three such ribs 17 are
provided for tumbling the clothes 14. On one of the ribs
17, projecting into the direction of rotation, a sensor pad
22 is provided. Another sensor pad 23 is provided with
a distance to it on the inside of drum 13. A piece of cloth-
ing contacts to both sensor pads 22 and 23 and as such
is used for measuring its moisture, which will be de-
scribed later.

[0017] The sensor pads 22 and 23 may be made up
of metal plates or the like, which are usually sensors for
measuring moisture of laundry in a dryer. Sensor pad
22 is connected to the metallic drum 13, which in itself
is connected to ground. Sensor pad 23 is connected via
a senor line 24 to a contact rail 26 on the outside of drum
13. As can be taken from fig. 1, contact rail 26 is running
in circumferential direction around drum 13 continuous-
ly. Contact rail 26 may be made of a suitable metallic
material, which should be resistant to corrosion.
[0018] In dryer 11, a contact wiper 28 is fixed via a
hinge joint 29. On its other end, contact wiper 28 carries
a contact slider 31, preferably made up of graphite or
the like. Contact slider 31 runs along contact rail 26
when drum 13 is rotating. This makes sure that good
electrical contact is provided between contact slider 31
and contact rail 26.

[0019] Contact slider 31 is connected via a contact
line 32 to a control 35 of the dryer 11. In the control 35,
control means for producing the alternating current
measuring signal as well as analyzing it are provided
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among others.

[0020] Control 35is connected to control elements 36.
With these control elements 36, a user can operate dry-
er 11. Furthermore, a display 37 is connected to the con-
trol 35. The operating status or the like can be displayed
on display 37 to a user.

[0021] In fig. 2, in an enlarged view it is to be seen
that sensor pad 23 is connected to contact rail 26 via
the sensor line 24. The contact rail 26 is fixed to the out-
side of the outside of drum 13 with an isolation 25, be-
cause drum 13 is connected to ground. Furthermore, the
other sensor pad 22 is fixed to the inside of drum 13 in
an electrically conducting manner.

[0022] Contact wiper 28 carrying a contact slider 31
is pulled towards the drum 13 via a spring 33. This spring
33 is to be understood schematically as it can be real-
ized in many different ways.

Function

[0023] Control 35 is connected to sensor pad 23 via
contactline 32, contact slider 31, contact rail 26 and sen-
sor line 24. As can be taken from fig. 1, a piece of wet
laundry 14 touches both sensor pads 22 and 23. So the
AC measuring signal from control 35 is applied to the
piece of laundry via the sensor pad 23. The other contact
to the wet laundry is via sensor pad 22, which in itself is
connected to ground of dryer 11 via the drum 13. Control
35 is also connected to ground for producing the meas-
uring signal.

[0024] As has been described before, the measuring
signal is applied to the laundry 14 and analyzed after-
wards. The electrical conductivity allows for drawing a
conclusion as to the degree of moisture of the laundry.
[0025] The advantage in applying an AC measuring
signal to the contact line 32 on the outside of drum 13
as well as to the sensor pads 22 and 23 is that any elec-
trolyte erosion can be avoided as the polarity of the
measuring signal is changing. An electrolyte migration
does not take place and therefore a passivation neither
of the contacts on the outside of the drum 13 nor on the
sensor pads 22 and 23.

[0026] With only using the positive waves or pulses of
the AC measuring signal in the control 35, the analyzing
can be effected easier.

Claims

1. Method for determining a physical or electrical prop-
erty of laundry (14) in a washing and/or drying ap-
paratus (11), preferably moisture of the laundry,
wherein the property is measured by control means
by using a current measuring signal, characterized
by using alternating current for measuring.

2. Method according to claim 1, wherein the alternat-
ing current measuring signal is a square wave sig-
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nal.

Method according to claim 1 or 2, wherein only part
of a phase of the alternating current measuring sig-
nal is used in the control means for analyzing, pref-
erably the positive wave.

Method according to one of the preceding claims,
wherein the measuring signal of the laundry (14) is
transmitted to the control means (35) of the appa-
ratus (11), wherein the transmission is via at least
one electro-mechanical sliding contact (26, 28, 31 ).

Method according to one of the preceding claims,
wherein the laundry (14) is in a receptacle (13) in
the apparatus (11), preferably drum-like, wherein
the receptacle (13) is moved or rotated in the appa-
ratus and the measuring signal is transmitted from
the laundry (14) in the receptacle to control means
(35) of the apparatus via at least one electro-me-
chanical sliding contact (26, 28, 31) fixed to the out-
side of the receptacle.

Method according to claim 5, wherein in the recep-
tacle (13) sensor means are arranged with at least
two sensors (22, 23) placed apart, wherein the
measuring signal is applied to the sensors for meas-
uring the properties of laundry (14) contacting the
sSensors.

Method according to claim 6, wherein the alternat-
ing current measuring signal is transmitted to the
receptacle (13) and via the receptacle to sensor
means (22, 23) and laundry (14) in the receptacle,
wherein the measuring signal is transmitted be-
tween the control means (35) and the sensor means
without transforming or the like.

Method according to claim 7, wherein a first contact
path to the sensors (22, 23) is from the control
means (35) via an electro-mechanical sliding con-
tact (26, 28, 31) on the outside of the receptacle (13)
to the sensor means and a second contact path is
from the sensor means via a bearing of the recep-
tacle back to the control means, wherein preferably
the second contact path back is a ground contact.

Method according to one of the preceding claims,
wherein the alternating current is in the range of
several volts and has a frequency between 40 - 150
Hz, preferably 50 Hz.

Washing and/or drying apparatus for carrying out
the method of one of the preceding claims, with con-
trol means (35) and a rotating receptacle (13) for
wet laundry (14), wherein sensor means (22, 23)
are provided in the receptacle and a measuring sig-
nal is applied to the sensors, wherein the measuring
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signal is an alternating current.
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