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(54) MOVING CONTACT OSCILLATING DAMPER

(57)  For a trigger device (1) for a circuit breaker (2)
comprising a push rod (3) which is movably guided in a
push rod housing (4) and a coil (5) which is substantially
wrapped around said push rod housing (4), itis suggest-
ed, that the push rod (3) comprises at least two different
stop surfaces (6, 8), whereby at least one first stop sur-
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FIG. 1

face (6) is adapted to contact a latch (7) in order to trigger
said latch (7) of the circuit breaker (2) and at least one
second stop surface (8) is adapted to contact a moving
contact (9) of the circuit breaker (2) to prevent a backward
movement of the moving contact (9) in direction of a fixed
contact (10).
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Description

[0001] The present disclosure relates to a trigger de-
vice according to the generic part of claim 1.

[0002] Hitherto, it is common practice to use a trigger
device comprising a simple push rod to push away a latch
triggering a moving contact from a fixed contactin a circuit
breaker in the event of a short circuit. Hereby it is impor-
tant to disconnect the moving contact from the fixed con-
tact in a short amount of time.

[0003] The aforementioned circuit breaker has the dis-
advantage, that after the trigger device got triggered and
therefore said contacts are disconnected from each oth-
er, the moving contact may bounce back generating an
electric arc and therefore eroding and physically damag-
ing said contacts. As aresult, the lifespan of the contacts
is shortened and therefore the lifespan of the circuit
breaker is shortened.

[0004] It is an object of the present invention to over-
come the drawbacks of the state of the art by providing
a trigger device with which a safe operation of the circuit
breaker is enabled and the lifespan of the moving contact
and the fixed contact is prolonged.

[0005] According to the invention, the aforementioned
object is solved by the features of claim 1.

[0006] As a result, the trigger device fulfils the object
and has the advantages that a safe operation of the circuit
breaker is enabled and the lifespan of the moving contact
and the fixed contact is prolonged. Through the features,
that the push rod comprises at least two different stop
surfaces, whereby atleast one first stop surface is adapt-
ed to contact a latch in order to trigger said latch of the
circuit breaker and at least one second stop surface is
adapted to contacta moving contactof the circuit breaker,
a backward movement of the moving contact in direction
of the fixed contact is prevented and said contacts can
be disconnected safely from each other without damage
inflicted by a bouncing moving contact.

[0007] Itis a further object of the present invention to
overcome the drawbacks of the state of the art by pro-
viding a circuit breaker comprising a trigger device with
which a safe operation of the circuit breaker is enabled
and the lifespan of the moving contact and the fixed con-
tact is prolonged.

[0008] According to the invention, said object is solved
by the features of claim 5.

[0009] The advantages of the trigger device comply
with the advantages of the circuit breaker.

[0010] The dependent claims describe further pre-
ferred embodiments of the invention.

[0011] Theinvention is described with reference to the
drawings. The drawings show only exemplary embodi-
ments of the invention.

Fig. 1illustrates a preferred embodiment of a section
of a circuit breaker with a triggered trigger device
wherein the push rod touches the latch in a sche-
matic side view.
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Fig. 2 illustrates the preferred embodiment of a sec-
tion of a circuit breaker with a triggered trigger device
wherein a latching point is released in a schematic
side view.

Fig. 3 illustrates the preferred embodiment of a sec-
tion of a circuit breaker with a triggered trigger device
wherein the push rod is in an end position in a sche-
matic side view.

Fig. 4 illustrates the preferred embodiment of a sec-
tion of a circuit breaker with a triggered trigger device
wherein the pushing contact collides with a stop in
the frame of the circuit breaker in a schematic side
view.

Fig. 5 illustrates the preferred embodiment of a sec-
tion of a circuit breaker with a triggered trigger device
wherein the moving contact bounced back from the
stop and collides with the push rod in a schematic
side view.

Fig. 6 illustrates a preferred embodiment of the push
rod in a schematic side view.

Fig. 7 illustrates the preferred embodiment of the
push rod in an axonometric view.

Fig. 1 to 7 illustrate at least a part of a preferred
embodiment of a trigger device 1 for a circuit breaker
2 comprising a push rod 3 which is movably guided
in a push rod housing 4 and a coil 5 which is sub-
stantially wrapped around said push rod

housing 4, wherein the push rod 3 comprises at least two
different stop surfaces 6, 8, whereby at least one first
stop surface 6 is adapted to contact a latch 7 in order to
trigger said latch 7 of the circuit breaker 2 and at least
one second stop surface 8 is adapted to contacta moving
contact 9 of the circuit breaker 2 to prevent a backward
movement of the moving contact 9 in direction of a fixed
contact 10.

[0012] Further, a circuit breaker 2 comprising a trigger
device 1 is provided, the circuit breaker further compris-
ing a moving contact 9 which contacts a fixed contact 10
in a closed position, a spring loaded latch 7 to disconnect
said moving contact 9 from the fixed contact 10, whereby
the first stop surface 6 is adapted to trigger said latch 7
to mechanically disconnect the moving contact 9 from
the fixed contact 10 and the second stop surface 8 is
adapted to contact said moving contact 9 to prevent a
backward movement of the moving contact 9 in direction
of said fixed contact 10.

[0013] As aresult, the trigger device 1 fulfils the object
and has the advantages that a safe operation of the circuit
breaker 2 is enabled and the lifespan of the moving con-
tact 9 and the fixed contact 10 is prolonged. Through the
features, that the push rod 3 comprises at least two dif-
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ferent stop surfaces 6,8, whereby at least one first stop
surface 6 is adapted to contact a latch 7 in order to trigger
said latch 7 of the circuit breaker 2 and at least one sec-
ond stop surface 8 is adapted to contact a moving contact
9 of the circuit breaker 2, a backward movement of the
moving contact 9 in direction of the fixed contact 10 is
prevented and said contacts 9,10 can be disconnected
safely from each other without damage inflicted by a
bouncing moving contact 9.

[0014] Ingeneral,acircuitbreaker?2is an automatically
operated electrical device which is designed to protect
an electrical circuit from damage caused by excess cur-
rent from an overload or short circuit.

[0015] In the following description, the term circuit
breaker 2 may comprehensively refer to a miniature cir-
cuit breaker (MCB) or to a residual current circuit breaker
with overcurrent protection (RCBO) or to an arc fault de-
tection device (AFDD).

[0016] It may be preferred, that the trip current for the
circuit breaker 2 is approximately 10 times higher than
the rated current. For example, if the rated current is 16
A, itcan be preferred, that the trip currentis approximately
160 A.

[0017] Said trigger device 1 comprises a movably guid-
ed push rod 3 which is particularly located in a push rod
housing 4. Said push rod housing 4 could comprise a
bearing element. Preferably, a ferromagnetic anchor is
attached to a rear end of the nonmagnetic push rod 3.
Said push rod 3 might be spring loaded. A coil 5 is sub-
stantially wrapped around said push rod housing 4. In
case of an overcurrent or short circuit, a magnetic field
is formed via said coil 5 moving said ferromagnetic an-
chor and thus pushing said push rod 3 out of the push
rod housing 4 to a defined extent. The push rod 3 com-
prises at least two different stop surfaces 6, 8, whereby
at least one first stop surface 6 is adapted to contact a
latch 7 in order to trigger said latch 7 of the circuit breaker
2 and at least one second stop surface 8 is adapted to
contact a moving contact 9 of the circuit breaker 2 to
prevent a backward movement of the moving contact 9
in direction of a fixed contact 10.

[0018] Said circuit breaker 2 comprises said trigger de-
vice 1 and further a spring loaded moving contact 9 which
contacts a fixed contact 10 in a closed position, and a
latch 7 to mechanically disconnect said moving contact
9 from the fixed contact 10.

[0019] According to a preferred embodiment, the push
rod 3 has a movement direction predefined by the push
rod housing 4 and that the at least one first stop surface
6 and the atleast one second stop surface 8 are arranged
staggered to each otherin said movementdirection. Pref-
erably, said push rod 3 is linearly guided in the push rod
housing 4.

[0020] Hereby, the push rod 3 can be manufactured in
an easy and compact way.

[0021] According to another preferred embodiment,
the second stop surface 8 is located at a protrusion,
which, in particular, protrudes the centre of the first stop
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surface 6, which is exemplarily shown in figs. 6 and 7.
With this preferred embodiment, the second stop surface
8 can easily be staggered from the first stop surface 6.
In order to enable an especially easy way to manufacture
the push rod 3, it can be preferred, that the first stop
surface 6 is particularly annular and surrounding the pro-
trusion. This feature is also exemplarily shown in figs. 6
and 7.

[0022] It can also be preferred, that the latch 7 has a
gap for the penetration of the second stop surface 8.
Here, the second stop surface 8 penetrates said gap and
contacts the moving contact 9 to prevent the moving con-
tact 9 from bouncing in the direction of the fixed contact
10.

[0023] Particularly, in an event of a short circuit, the
push rod 3 is pushed out of the push rod housing 4 due
to electromagnetic forces. The push rod 3 hits with its
first stop surface 6 a latch 7, whereby said latch is loos-
ened from its latching point and pushes away the moving
contact 9 from the fixed contact 10 and thereby discon-
necting said contacts 9, 10, which is exemplarily illustrat-
ed in Fig. 1to 3. Said moving contact 9 is pushed against
a stop within the frame of the circuit breaker 2 and may
swing back towards the fixed contact 10, which is exem-
plarily illustrated in Fig. 4.

[0024] Fig. 5 exemplarily illustrates the contacting of
the moving contact 9 with the second stop surface 10 of
the push rod 3. The push rod 3 is held in its triggered
position because the electromagnetic mechanism is still
in operation because the emerging arc keeps the current
still flowing through the coil. The moving contact 9 swings
towards the fixed contact 10 and contacts the second
stop surface 10 of the push rod 3 keeping the contacts
9, 10 at a maximum distance from each other.

[0025] While the present invention has been particu-
larly shown and described with reference to exemplary
embodiments thereof, it will be understood by those
skilled in the art that various changes in form and details
may be made therein without departing from the spirit
and scope of the present invention as defined by the ap-
pended claims. The exemplary embodiments should be
considered as descriptive only and not for purposes of
limitation. Therefore, the scope of the present invention
is not defined by the detailed description but by the ap-
pended claims.

[0026] Hereinafter are principles for understanding
and interpreting the actual disclosure.

[0027] Features are usually introduced with an indefi-
nite article "one, a, an". Unless otherwise stated in the
context, therefore, "one, a, an" is not to be understood
as a numeral.

[0028] The conjunction "or" has to be interpreted as
inclusive and not as exclusive, unless the context dictates
otherwise. "A or B" also includes "A and B", where "A"
and "B" represent random features.

[0029] By means of an ordering number word, for ex-
ample "first", "second" or "third", in particular a feature X
or an object Y is distinguished in several embodiments,
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unless otherwise defined by the disclosure of the inven-
tion. In particular, a feature X or object Y with an ordering
number word in a claim does not mean that an embodi-
ment of the invention covered by this claim must have a
further feature X or another object Y. 5

Claims

1. Triggerdevice (1) for a circuit breaker (2) comprising 70
a push rod (3) which is movably guided in a push rod
housing (4) and a coil (5) which is substantially
wrapped around said push rod housing (4), charac-
terised in, that the push rod (3) comprises at least
two different stop surfaces (6, 8), whereby at least 15
onefirst stop surface (6) is adapted to contact a latch
(7)inorder to trigger said latch (7) of the circuit break-
er (2) and at least one second stop surface (8) is
adapted to contact a moving contact (9) of the circuit
breaker (2) to prevent a backward movement of the 20
moving contact (9) in direction of a fixed contact (10).

2. Trigger device (1) according to claim 1, character-
ised in, that the push rod (3) has a movement di-
rection predefined by the push rod housing (4) and 25
that the at least one first stop surface (6) and the at
least one second stop surface (8) are arranged stag-
gered to each other in said movement direction.

3. Trigger device (1) according to claim 1 or 2, char- 30
acterised in, that the second stop surface (8) is lo-
cated at a protrusion, which, in particular, protrudes
the centre of the first stop surface (6).

4. Trigger device (1) according to claim 3, character- 35
ised in, that the first stop surface (6) is particularly
annular and surrounding the protrusion.

5. Circuit breaker (2) comprising a trigger device (1)
according to any of the claims 1 to 3, a moving con- 40
tact (9) which contacts a fixed contact (10) in a
closedposition, a spring loaded latch (7) to discon-
nect said moving contact (9) from the fixed contact
(10), characterised in, that the first stop surface (6)
is adapted to trigger said latch (7) to mechanically 45
disconnectthe moving contact (9) from the fixed con-
tact (10) and the second stop surface (8) is adapted
to contact said moving contact (9) to prevent a back-
ward movement of the moving contact (9) in direction
of said fixed contact (10). 50
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