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Description

[0001] The invention relates to a safety circuit for a
heating circuit of a washing machine, dishwasher or drier,
wherein the heating circuit includes a series connection
comprising heating switching contact, heating resistor
and safety switch, and wherein a monitoring arrangement
monitors the heating circuit for faults and, in the event of
a fault, causes the heating circuit or the machine to be
switched-off.

[0002] Such safety circuits are in fact very important
for washing machines, dishwashers or driers, so that, in
the event of faults occurring in the heating circuit, the
heating means is prevented from overheating, which
would cause component parts to be damaged or de-
stroyed, and fires are prevented from being produced.
The latter applies, more especially, when flat-tube heater
bodies are used.

[0003] As shown in DE 26 47 616 B2, a safety circuit
with two level switches is known. The two level switches
monitor a lower level and an upper level for the water line
and are used to increase the number of possible water
lines and to reduce the consumption of energy required
for the washing process. However, the two level switches
do not provide a high degree of safety to prevent the
heating means from overheating.

[0004] AsshowninDE 3328 744 Al, the heating circuit
is normally actuated via a level switch. In such case, a
control contact precedes the control motor of the program
switch and closes one or two steps in front of the control
contact, which actuates the heating circuit. With this cir-
cuit, it is ensured that, even if there is no supply of water
and no phase connection from the heating side when the
machine is connected in a network having the "zero volt-
age" type of protection, the possibility of overheating is
excluded, since the program switch cannot pass into the
heading step.

[0005] JP09024197 discloses a clothes drying ma-
chine having a safety circuit for a heater for chemical
supply.

[0006] As shown in DE-0S 19 08 464, a safety circuit

is also known, which provides a temperature regulator
and a temperature limiter. In such case, a means for safe-
guarding the electrical heating resistors from overheating
is achieved when at least two contacts, which directly
actuate the heating means, of the temperature regulator
and of the temperature limiter are connected in series
with the heating resistors in such a manner that one con-
tact precedes the heating resistors and one contact fol-
lows said resistors. Moreover, the contact of a level
switch is incorporated in the series connection, but the
faulty function thereof is not monitored.

[0007] The above-described safety circuits basically
have the following disadvantages:

[0008] The failure of a safety element is not noticed in
each case. In consequence, the redundancy of the re-
spective system is reduced by one stage from the time
of the failure.
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[0009] The reaction time of the temperature limiters or
thermostats respectively limits the effectiveness. Serious
damage or fires may occur, more especially when plas-
tics materials are used in the vicinity of the heating re-
sistors, before the safety elements respond. Further-
more, the effectiveness cannot be ensured over the en-
tire depth of the appliance by any inclined containers.
[0010] In addition, it should not be ignored that so-
called flat-tube heater bodies may burn out when they
become overheated; for example, a partial earth short
circuit is formed in the event of overheating or as a result
of corrosion. This type of fault is not reliably detected by
temperature limiters or thermostats.

[0011] DE 19515902 C1 shows a safety circuit without
temperature limiters and thermostats. Provision is made
therein for two level switches to monitor the normal water
position and to control a switching element in series con-
nection; for the switching element to trigger the control
motor; and for the control motor to connect the heating
resistor in parallel with the switching element via control
contacts after a prescribed time has passed in the stim-
ulating and washing phase following the water supply
phase.

[0012] The actuation of the heating means is prepared
only when both level switches indicate and connect the
normal level of the water line, and the heating means is
actuated via control contacts of the control motor after a
time prescribed by the control. However, this known safe-
ty circuit still requires considerable outlay and does not
detect any faults in the heating circuit, such as a short
circuit or a disconnection of component parts.

[0013] Itis anobjectof the invention to provide a safety
circuit of the initially mentioned type, which requires no
temperature limiters and thermostats and detects all per-
missible and non-permissible potential conditions in the
heating circuit in a simple manner without a considerable
time delay and, inthe event of afault, induces a switching-
off of the heating circuit or machine.

[0014] This object is achieved, according to the inven-
tion, when at the junctions between heating resistor and
safety switch and/or heating switching contact and heat-
ing resistor potentials are supplied to a logic circuit, said
logiccircuitissuing no fault signal to switch-off the heating
circuit or the machine only when the potential conditions
in the heating circuit are correct.

[0015] With this electrical safety circuit, the potential
conditions occurring in the heating circuit can be detected
without considerable outlay and evaluated, via the logic
circuit, as to whether there is a correct or faulty switching
state of the heating circuit. Upon ascertaining a faulty
potential distribution in the heating circuit, the logic circuit
can immediately induce the switching-off of the heating
circuit or the machine.

[0016] For level-regulated washing machines or dish-
washers, the safety circuit can be extended in such a
manner that a level switch is incorporated in the heating
circuit between the heating resistor and the safety switch,
and an additional potential is supplied to the logic circuit
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at the junction between the level switch and the safety
switch. Provision is therefore made for the heating
switching contact and the level switch to be configured
as working contacts, and for the level switch to be closed
if the water line in the machine is adequate.

[0017] If provision is additionally made for the safety
switch (e.g. relay) to be configured as a switchover con-
tact, and for the junction between heating switching con-
tact and heating resistor to be connected to the inoper-
ative contact of the safety switch via a measuring resistor,
a specific potential condition at the control inputs of the
logic circuit can be achieved if there is no actuation of
the safety switch by the logic circuit, even in the initial
state when all of the switches are to be open. For such
purpose, the embodiment is also such that a voltage di-
vider, formed from resistors, is connected to at least one
junction of the heating circuit, and the potentials at the
pick-up points of the voltage dividers are supplied to the
control inputs of the logic circuit as control potentials.
[0018] The heating circuit can then be checked for the
presence of the correct initial state before and possibly
after the heating process. In such case, the heating
switching contact, and possibly the level switch and the
safety switch, must be open or respectively be in their
initial switching position. In consequence, a blocked air
trap/kinked hose and therefore closed level switch con-
tacts can also be detected.

[0019] The logic circuit preferably includes a micro-
processor, which detects the potentials present atits con-
trol inputs; it logically links such potentials and compares
them with prescribed desired value combinations, which
correspond to correct switching states of the heating cir-
cuit.

[0020] The invention is explained more fully with ref-
erence to embodiments illustrated in the drawings. In the
drawings:

Fig. 1illustrates a heating circuit with heating switch-
ing contact, heating resistor, switch NV (e.g. level
switch) and safety switch, which is monitored for its
potential conditions at one location; and

Fig. 2illustrates a heating circuit with heating switch-
ing contact, heating resistor, switch NV (e.g. level
switch) and safety switch, which is monitored for its
potential conditions at three locations.

[0021] In the embodiment of Fig. 1, the heating circuit
comprises a series connection of heating switching con-
tact HSK, heating resistor HW, switch NV and safety
switch SiS, which is connectable to a supply voltage. The
connection may be effected in known manner via a pro-
gram switch, which determines the actuation of the heat-
ing means during the course of the washing or rinsing
process. In such case, the supply voltage may be derived
from the mains voltage.

[0022] A measuring resistor Rm branches-off at the
junction a between the heating switching contact HSK
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and the heating resistor HW, said measuring resistor be-
ing connected to the inoperative side of the safety switch
SiS, which is configured as a switchover contact, and, in
consequence, has a specific potential of the supply volt-
age at the junction a in the initial state (HSK open, SiS
in its initial position) of the heating circuit.

[0023] At least one voltage divider SP2, which is
formed from resistors (e.g. R3 and R4), is connected at
the junctions a, b and ¢ between the heating switching
contact HSK and the safety switch SiS. The control volt-
age ub for the control input B of a logic circuit LS, which
occurs in view of the potential u2, is picked-up at the pick-
up point e of the voltage divider SP2 and is compared
with prescribed potential conditions. These prescribed
potential conditions are stored in the logic circuit LS,
which is possibly provided with a microprocessor, and
they correspond to potential conditions which correspond
to the correct switching states of the heating circuit (e.g.
initial position and operative state). If a fault occurs in the
heating circuit, e.g. a short circuit or a disconnection, a
defective heating switching contact and/or a defective
safety switching contact, then the logic circuit LS detects
a deviation from the permissible potential conditions and
issues a switch-off signal AS, which may be used to
switch-off the heating circuit or the machine. In conse-
quence, the safety of the heating circuit is substantially
increased without temperature limiters or thermostats
being used therefor.

[0024] The safety circuit, together with the monitoring
of the potential conditions at various locations of the heat-
ing circuit and with the control of permissible potential
combinations in the logic circuit LS, can also be achieved
with the reverse connection of the heating circuit to the
supply voltage and any desirable supply voltages for the
voltage divider SP2.

[0025] As Fig. 1 illustrates, the voltage u2 at the junc-
tion b changes in the heating circuit depending on the
switching state and faults in the heating circuit with its
component parts, as does the control voltage ub for the
logic circuit LS. The control voltage ub is then decisive
for the state of the heating circuit and forms the basis for
the comparison with the permissible potential combina-
tions, stored in the logic circuit LS.

[0026] As Fig. 2 illustrates, the monitoring of the heat-
ing circuit can be effected at two/three locations, whereby
the voltages u1, u2 and u3 determine the control voltages
ua, ub and uc, which are compared with prescribed, per-
missible two/three potential combinations. In conse-
quence, all of the component parts of the heating circuit,
incl. level switch, pump, air trap, are again monitored
jointly, and animproved operational reliability is achieved
in the heating circuit.

Claims

1. Safety circuit for a heating circuit of a washing ma-
chine, dishwasher or drier, wherein the heating cir-
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cuitincludes a series connection comprising heating
switching contact, heating resistor and safety switch,
and wherein a monitoring arrangement monitors the
heating circuit for faults and, in the event of a fault,
causes the heating circuit or the machine to be
switched-off, characterised in that the safety circuit
comprises means for supplying potentials (u2 and
u1 and/or u3) at the junctions (b and a and/or c) be-
tween heating resistor (HW) and safety switch (SiS)
and/or between heating switching contact (HSK) and
heating resistor (HW), to a logic circuit (LS), said
logic circuit being suitable for comparing such po-
tentials with prescribed potential conditions stored
in the logic circuit and for issuing no fault signal to
switch-off (AS) the heating circuit or the machine only
when the potential conditions in the heating circuit
are correct.

Safety circuit according to claim 1, characterised
in that a switch (NV), which may also be a level
switch, is incorporated in the heating circuit between
the heating resistor (HW) and the safety switch (SiS),
and in that a third potential (u3) is supplied to the
logic circuit (LS) at the junction (c) between the

switch (NV), which may also be a level switch, and
the safety switch (SiS).

Safety circuit according to claim 1 or 2, character-
ised in that the heating switching contact (HSK) and
the switch (NV), which may also be a level switch,
are configured as working contacts, and in that the
switch (NV) is closed in the normal case in the ma-
chine.

safety circuit according to one of claims 1 to 3, char-
acterised in that the safety switch (SiS) is config-
ured as a switchover contact which, if there is no
actuation by the logic circuit (LS) in the initial state,
connects a measuring resistor (Rm) to the junction
(a) between heating switching contact (HSK) and
heating resistor (HW) in the event of an interrupted
heating circuit.

Safety circuit according to one of claims 1 to 4, char-
acterised in that a voltage dividers (SP1, SP2,
SP3), formed from resistors (e.g. R1 and R2, R3 and
R4, R5 and R6), are connected to each of the junc-
tions (a, b, c) of the heating circuit, and the potentials
(ua, ub, uc) at the pick-up points (d,e,f) of the voltage
dividers (SP1, SP2, SP3) are supplied to the control
inputs (A,B,C) of the logic circuit (LS) as control po-
tentials.

Safety circuit according to one of claims 1 to 5, char-
acterised in that, before and after the closing of the
heating switching contact (HSK) and/or after the
heating process when the water is drained, the heat-
ing circuitis checked for the presence of the potential
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conditions (ua, ub, uc), which are prescribed by the
voltage dividers (SP1, SP2, SP3) and prevail when
the heating switching contact (HSK) is open and
closed, when the switch (NV), which may also be a
level switch, is open and possibly closed, and when
the safety switch (SiS) is open and closed.

Safety circuit according to one of claims 1 to 6, char-
acterised in that the logic circuit (LS) includes a
microprocessor, which detects the existing, poten-
tials (ua, ub, uc); it logically links such potentials and
compares them with prescribed desired value com-
binations, which correspond to correct switching
states of the heating circuit.

Patentanspriiche

1.

Sicherungsstromkreis fiir einen Heizschaltkreis ei-
ner Waschmaschine, einer Geschirrspllmaschine
oder eines Trockners, wobei der Heizschaltkreis ei-
ne Reihenschaltung beinhaltet, die einen Heiz-
Schaltkontakt, einen Heiz-Resistor sowie einen Si-
cherungsschalter umfasst, und wobei eine Uberwa-
chungsanordnung den Heizschaltkreis auf Fehler
Uberwacht und im Fall eines Fehlers bewirkt, dass
der Heizschaltkreis oder die Maschine abgeschaltet
wird, dadurch gekennzeichnet, dass der Siche-
rungsstromkreis Mittel zum Zuflihren von Potentia-
len (u2 und u1 und/oder u3) an den Anschlissen (b
und a und/oder c) zwischen dem Heiz-Resistor (HW)
und dem Sicherungsschalter (SiS) und/oder zwi-
schen dem Heizschaltkontakt (HSK) und dem Heiz-
Resistor (HW) an einem Logikschaltkreis (LS) um-
fasst, wobei dieser Logikschaltkreis in der Lage ist,
derartige Potentiale mit vorgeschriebenen Potenti-
albedingungen zu vergleichen, die in dem Logik-
schaltkreis gespeichert sind, und nur dann kein Feh-
lersignal zum Ausschalter (AS) des Heizschaltkreis
oder der Maschine auszugeben, wenn die Potenti-
albedingungen in dem Heizschaltkreis korrekt sind.

Sicherungsstromkreis gemaf Anspruch 1, dadurch
gekennzeichnet, dass ein Schalter (NV), der eben-
so ein Niveau-Schalter sein kann, in dem Heizschalt-
kreis zwischen dem Heiz-Resistor (HW) und dem
Sicherungsschalter (SiS) eingebautist, und dass ein
drittes Potential (u3) zum Logikschaltkreis (LS) an
dem Anschluss (c) zwischen dem Schalter (NV), der
ebenso ein Niveau-Schalter sein kann, und dem Si-
cherungsschalter (SiS) zugefiihrt wird.

Sicherungsstromkreis gemafR Anspruch 1 oder 2,
dadurch gekennzeichnet, dass der Heiz-Schalt-
kontakt (HSK) und der Schalter (NV), der ebenso ein
Niveau-Schalter sein kann, als Arbeitskontakte aus-
gebildet sind und dass der Schalter (NV) im Normal-
fall in der Maschine geschlossen ist.
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Sicherungsstromkreis gemaf einem der Anspriiche
1 bis 3, dadurch gekennzeichnet, dass der Siche-
rungsschalter (SiS) als Umschaltkontakt ausgebil-
det ist, der dann wenn keine Betatigung durch den
Logikschaltkreis (LS) im Ursprungszustand vorliegt,
einen Mess-Resistor (Rm) mit dem Anschluss (a)
zwischen dem Heiz-Schaltkontakt (HSK) und dem
Heiz-Resistor (HW) im Falle eines unterbrochenen
Heizschaltkreises verbindet.

Sicherungsstromkreis gemaf einem der Anspriiche
1 bis 4, dadurch gekennzeichnet, dass aus Resi-
storen (beispielsweise R1 und R2, R3 und R4, R5
und R6) ausgebildete Spannungsteiler (SP1, SP2,
SP3) mit jedem der Anschlisse (a, b, c) des Heiz-
schaltkreises verbunden sind und dass die Poten-
tiale (ua, ub, uc) an den Aufnehmerpunkten (d, e, f)
der Spannungsteiler (SP1, SP2, SP3) zu den Steue-
rungs-Eingaben (A, B, C) des Logikschaltkreises
(LS) als Steuerungspotentiale zugefiihrt werden.

Sicherungsstromkreis gemaf einem der Anspriiche
1 bis 5, dadurch gekennzeichnet, dass vor und
nach dem VerschlieRen des Heiz-Schaltkontakts
(HSK) und/oder nach dem Aufheiz-Prozess, wenn
das Wasser abgepumpt wird, der Heizschaltkreis
das Vorliegen von Potential-Bedingungen (ua, ub,
uc), die durch die Spannungsteiler (SP1, SP2, SP3)
vorgeschrieben sind und vorherrschen, wenn der
Heiz-Schaltkontakt (HSK) offen und verschlossen
ist, Uberprift, wann der Schalter (NV), der ebenso
ein Niveau-Schalter sein kann, offen und méglicher-
weise verschlossen ist, und wann der Sicherungs-
schalter (SiS) offen und verschlossen ist.

Sicherungsstromkreis gemaf einem der Anspriiche
1 bis 6, dadurch gekennzeichnet, dass der Logik-
schaltkreis (LS) einen Mikroprozessor beinhaltet,
der die existierenden Potentiale (ua, ub, uc) detek-
tiert und diese Potentiale logisch miteinander ver-
knlpft und diese mit vorgeschriebenen gewtinsch-
ten Werte-Kombinationen, die mit den korrekten
Schalt-Zustanden des Heizschaltkreises korrespon-
dieren, vergleicht.

Revendications

Circuit de sécurité pour un circuit de chauffage d’'une
machine a laver le linge, d’'un lave-vaisselle ou d’un
séche-linge, dans lequel le circuit de chauffage com-
prend une connexion en série comprenant un con-
tact de commutation de chauffage, une résistance
de chauffage et un interrupteur de sécurité, et dans
lequel un dispositif de surveillance surveille le circuit
de chauffage a la recherche de défaillances et, en
cas de défaillance, provoque la coupure du circuit
de chauffage ou de la machine, caractérisé en ce
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que le circuit de sécurité comprend des moyens pour
fournir des potentiels (u2 et u1 et/ou u3) aux jonc-
tions (b et a et/ou c) entre une résistance de chauf-
fage (HW) et un interrupteur de sécurité (SiS) et/ou
entre un contact de commutation de chauffage
(HSK) et une résistance de chauffage (HW) a un
circuit logique (LS), ledit circuit logique étant appro-
prié pour comparer lesdits potentiels avec des con-
ditions de potentiel prescrites stockées dans le cir-
cuit logique et pour ne délivrer aucun signal de dé-
faillance pour couper (AS) le circuit de chauffage ou
la machine uniquementlorsque les conditions de po-
tentiel dans le circuit de chauffage sont correctes.

Circuit de sécurité selon la revendication 1, carac-
térisé en ce qu’un commutateur (NV), qui peut éga-
lement étre un commutateur de niveau, estincorporé
dans le circuit de chauffage entre la résistance de
chauffage (HW) et l'interrupteur de sécurité (SiS), et
en ce qu’un troisieme potentiel (u3) est fourni au
circuit logique (LS) a la jonction (c) entre le commu-
tateur (NV), qui peut également étre un commutateur
de niveau, et l'interrupteur de sécurité (SiS).

Circuit de sécurité selon la revendication 1 ou 2, ca-
ractérisé en ce que le contact de commutation de
chauffage (HSK) et le commutateur (NV), qui peut
également étre un commutateur de niveau, sont con-
figurés sous la forme de contacts de travail, et en
ce que le commutateur (NV) est fermé dans la con-
dition normale de la machine.

Circuit de sécurité selon 'une quelconque des re-
vendications 1 a 3, caractérisé en ce que l'inter-
rupteur de sécurité (SiS) est configuré sous la forme
d’un contact a permutation qui, s’il n’y a pas d’ac-
tionnement par le circuit logique (LS) a I'état initial,
connecte une résistance de mesure (Rm) a la jonc-
tion (a) entre le contact de commutation de chauffa-
ge (HSK) et la résistance de chauffage (HW) dans
le cas d’'un circuit de chauffage interrompu.

Circuit de sécurité selon I'une quelconque des re-
vendications 1 a 4, caractérisé en ce que des divi-
seurs de tension (SP1, SP2, SP3) constitués de ré-
sistances (par exemple, R1 et R2, R3 et R4, R5 et
R6) sont connectés a chacune des jonctions (a, b,
c) du circuit de chauffage, et les potentiels (ua, ub,
uc) aux points de prélévement (d, e, f) des diviseurs
de tension (SP1, SP2, SP3) sont fournis aux entrées
de commande (A, B, C) du circuit logique (LS) com-
me potentiels de commande.

Circuit de sécurité selon 'une quelconque des re-
vendications 1 a 5, caractérisé en ce que, avant et
apres la fermeture du contact de commutation de
chauffage (HSK) et/ou aprés le processus de chauf-
fage lorsque I'eau est évacuée, le circuit de chauf-
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fage est vérifié a la recherche de la présence des
conditions de potentiel (ua, ub, uc) qui sont prescri-
tes par les diviseurs de tension (SP1, SP2, SP3) et
qui prédominent lorsque le contact de commutation
de chauffage (HSK) est ouvert et fermé, lorsque le
commutateur (NV), qui peut également étre un com-
mutateur de niveau, est ouvert et éventuellement fer-
mé, et lorsque linterrupteur de sécurité (SiS) est
ouvert et fermé.

Circuit de sécurité selon 'une quelconque des re-
vendications 1 a 6, caractérisé en ce que le circuit
logique (LS) comprend un microprocesseur qui dé-
tecte les potentiels existants (ua, ub, uc), qui lie de
fagon logique lesdits potentiels et qui les compare
avec des combinaisons de valeurs souhaitées pres-
crites qui correspondent aux états de commutation
corrects du circuit de chauffage.
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