1 Aresidual -current circuit breaker The invention relates to a

residual -current circuit breaker according to the preanble of claimln
accordance with relevant international, national and regional regulations,
residual -current circuit breakers nusticonprise a testing device for
testing the proper function of fault current tripping. Such a testing
device usually conprises a test resistor and a test button, with a test

current circuit being closqd-diRR1-2ctéat Linbuil bealkest button and, in this
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the thermal load on the test resistor can be kept at a low level because the test 1es:sto1 only

needs to cope with the power merely for the period between the actuation of the test button
and the tripping of the residual-current circuit breaker. The provision of such an auxiliary
contact in the test current circuit and its connection to the break contacts is complex from a
constructional and production viewpoint and requires a further expensive component in form
of the auxiliary switch.

JP 11 339629 A describes a circuit breaker with a test current circuit which comprises a
voltage stabilizing circuit with a Zener diode.

It is therefore the object of the invention to provide a residual-current circuit breaker of the
kind mentioned above with which the mentioned disadvantages can be avoided and which
with a test resistor of small overall size can be used under omission of a switching contact in
the test current circuit and which has a simple configuration from a constructional viewpoint.
This is achieved by the features of claim 1.

A test resistor of small overall size can thus be used in a residual-current circuit breaker under

omission of a switching contact in the test current circuit. As a result



A test resistor of small overall size can thus be used in a

residual -current circuit breaker under omi ssion of a switching contact in
the test current circuit. As a result 1 a of the considerably increased
coi |l nunmber or nunber of windings with which the test current circuit is

coupled with the summati on current transforner, which nunber is increased
over the state of the art, 2

1a

of the considerably increased coil number or number of windings with which the test current

circuit is coupled with the summation current transformer, which number is increased over the

state of the art,



the test resistor can be provided with a substantially higher ohmc

resi stance than before. As a result, the current through the test resistor
and thus the power draw of the test resistor can be reduced. A test

resi stor can thus be used which needs to have a |lower thermal resilience
and is nevertheless suitable for permanent operation, so that the auxiliary
contacts which are conplex in respect of construction and production and
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The only drawing shows a residual-current circuit breaker 1 with mains-voltage-independent
residual current tripping, comprising at least one summation current transformer 2, through
which at least one first conductor 3 and one second conductor 4 of a network to be protected
are guided, with at least one secondary winding 5 being disposed on the summation current
transformer 2, the secondary winding 5 in terms of the circuit design being connected to a trip
element 6 which is operatively connected via a breaker mechanism 20 with break contacts 7
in the at least one first conductor 3 and the at least one second conductor 4, with furthermore a
tertiary winding 8 being disposed on the summation current transformer 2, which in terms of
the circuit design is connected to at least one voltage-dependent resistor 9, with the tertiary

winding 8 being part of a test current circuit 10 comprising a test button 11 and a test resistor

12.



under omi ssion of a switching contact in the test current circuit 10. As a
result of the considerably increased coil nunber or nunber of w ndings in

conparison with the state of the art wfth which the test current circuit 10
is coupled with the summati on current transformer 2, the test resistor 12

~can be arranged with a considerably higher ohm c resistance than before. As
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conductor 3 and a second conductor 4. The residual-current circuit breaker comprises

terminals 18, especially screw-type terminals, for the connection of at least one first and one
second conductor 3, 4 of an electric supply network. The illustrated schematic circuit diagram

shows an embodiment with merely one first and one second conductor 3, 4. Embodiments



A residual -current circuit breaker 1 in accordance with the invention
conprises in the known manner at |east one summation current transfornmer 2
with a transfornmer core conprising a nmdgnetic material, through which a
first and second conductor 3, 4 are guided as a primary winding. It can be
provided to guide the first and second conductor 3, 4 nmerely through a
substantially central opening of the summation current transfornmer 2, or to
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accordance with the invention comprises further modules or components which are not shown
or described such as switch-position indicator, a trip indicator and the like.

A residual-current circuit breaker 1 in accordance with the invention comprises in the known
manner at [east one summation current transformer 2 with a transformer core comprising a
magnetic material, through which a first and second conductor 3, 4 are guided as a primary
winding. It can be provided to guide the first and second conductor 3, 4 merely through a
substantially central opening of the summation current transformer 2, or to wind the same
about the transformer core. A secondary winding 5 for detecting a fault current signal is
further arranged on the summation current transformer 2, with the secondary winding 5 being
connected in terms of the circuit design with the trip element 6, which is preferably arranged
as a permanent magnet trip element 17, thus achieving an especially secure and rapid response
of residual-current circuit breaker 1. The trip element 6 acts mechanically via a breaker
mechanism 20 on the break contacts 7, which is indicated in the drawing by a dotted line 19.
Upon occurrence of a dangerous fault current, a respective fault current signal is generated in
the secondary winding 5, with the trip element 6 acting upon the break contacts 7 which are

opened, thus separating the first and second conductor 3, 4.
The components arranged in such a residual-current circuit breaker 1 which is independent of

line voltage for detecting a fault current and for tripping the residual-current circuit breaker 1,



Residual -current circuit breakers | are provided to protect humans and
installations fromthe effects of electric residual currents and di sconnect
installations and consumers froman el éctric supply network in respectively
hazardous situations. Undesirable tripping as a result of residual currents
which are benign as a result of their occurrence over an extrenmely short
period shall, be.prevented to the hjghest possible extent. A . .
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voltage-dependent resistor 9 is arranged as at least one diode 15, 16, so that an especially
simple and cost-effective configuration of a residual-current circuit breaker I is achieved. In
order to ensure the illustrated protection from false tripping also in the preferred use of a
residual-current circuit breaker 1 at alternating currents as are conventionally used in the
supply networks, it is especially preferably provided as shown in the drawing that a first diode
15 and a second diode 16 are connected to the tertiary winding 8, with the first diode 15 being
switched parallel to the second diode 16, and the first diode 15 being arranged in an antipolar
manner in relation to the second diode 16. In an antipolar manner shall mean in this case that
the directions of flow of the two diodes 15, 16 switched in parallel are each arranged
oppositely.
It is provided in accordance with the invention that the tertiary winding 8 is part of a test

current circuit 10 comprising a test button 11 and test resistor 12. Any kind of connection of



It is provided in an especially preferred and illustrated enbodi nent of the
present invention that a first end 13 of the tertiary wwinding 8 is
connected with the first conductor 3 ifA terns of circuit design, a second
end 14 of the tertiary winding 8 with the test button 11 in terns of
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design to at | east one voltage-dependent resistor (9), the tertiary w nding
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cur rentg$h @8 dnAdueeshskdnihe secondary wi nding, and the tertiary w nding
(8) is part of a test current circuit (10) conprising a test button (11)
and a test resistor (12). 2. A residual-current circuit breaker (1)
according to claiml, characterized in that a first end (13) of the
tertiary winding (8) is connected with the first conductor (3) in terns of
circuit design, a second end (14) of the tertiary winding (8) is connected
with the test button (11) in ternms of circuit design, the test button (11)
is connected with the test resistor (12) in ternms of circuit design, and
the test resistor (12) is connected with the second conductor (4) in terns
of circuit design



3. Aresidual-current circuit breaker (1) according to claim1l1 or 2,
characterized in that the voltage-dependent resistor (9) is arranged as at
| east one diode (15, 16). 4. A residual-current circuit breaker (1)
according to one of the clains 1 to 3, .characterized in that a first diode
(15) and a second diode (16) are connected to the tertiary winding (8),
with the first diode (15) being switched parallel to the second di ode (16),
and the ﬁ%ﬁﬁﬁ:diOde (15) is arranged in an antipolar manner in relation to
the secH 1Bde (16). 7a 5 A residual-current circuit breaker (1)
according to one of the claims 1 to 4, characterized in that the trip

elenment (6) is arranged as a permanent magnet trip elenent (17).
1. A residual-current circuit breaker (1) with mains-voltage-independent residual current

tripping, comprising at least one summation current transformer (2), through which at
least one first conductor (3) and one second conductor (4} of a network to be protected
are guided, with at least one secondary winding (5) being disposed on the summation
current transformer (2), the secondary winding (5) being connected in terms of the
circuit design to a trip element (6} which is operatively connected via a breaker
mechanism (20} with break contacts (7) in the at least one first conductor (3) and the
at least one second conductor (4), characterized in that a tertiary winding (8) is further
disposed on the summation current transformer (2) for avoiding false tripping, which
tertiary winding is connected in terms of the circuit design to at least one voltage-
dependent resistor (9), the tertiary winding (8) and the voltage-dependent resistor (9)
are dimensioned in such a way that the voltage-dependent resistor (9) will switch
through at a predeterminable voltage in order to withdraw energy from the residual
current signal induced in the secondary winding, and the tertiary winding (8) is part of
a test current circuit (10) comprising a test button (11) and a test resistor (12).

2. A residual-current circuit breaker (1) according to claim 1, characterized in that a first
end (13) of the tertiary winding (8) is connected with the first conductor (3} in terms
of circuit design, a second end (14) of the tertiary winding (8) is connected with the
test button (11) in terms of circuit design, the test button (11) is connected with the test
resistor (12) in terms of circuit design, and the test resistor (12) is connected with the
second conductor (4) in terms of circuit design.

3. A residual-current circuit breaker (1) according to claim 1 or 2, characterized in that
the voltage-dependent resistor (9) is arranged as at least one diode (15, 16).

4. A residual-current circuit breaker (1) according to one of the claims 1 to 3,
characterized in that a first diode (15) and a second diode (16) are connected to the
tertiary winding (8), with the first diode (15) being switched parallel to the second
diode (16), and the first diode (15) is arranged in an antipolar manner in relation to the
second diode (16).



5. A residual-current circuit breaker (1) according to one of the claims 1 to 4,
characterized in that the trip element (0) is arranged as a permanent magnet trip

clement (17).



