Description

Title

Surge protector

Prior art

The present invention relates to a surge protection apparatus, in particular for information

technology and/or communications technology systems.

Although not limited thereto, the present invention and the problems on which it is based are
explained in more detail below with reference to surge protection apparatuses for information

technology and/or communications technology systems installed in series.

DE 10 2006 034 164 B4 describes a multi-pole lightning current arrester and/or surge arrester
in a terminal block design for protecting information technology devices and systems and
including a base part and a plug-in part. A printed circuit board arrangement with a surge
protection circuit device is arranged in the plug-in part and can be connected to the base part

via contact tongues.

DE 42 41 331 Al describes a monitoring and/or safety module, wherein a switching element
is thermosensitively attached via a soldered connection and preloaded by spring force. If the
spring force exceeds the holding force of the soldered joint when the soldered connection

melts, the switching element opens and interrupts an electrical connection.

Known surge protection circuit devices have surge protection components in the form of gas
discharge arresters with breakdown voltages of typically several 100 V on the input side and
suppressor diodes, for example Zener diodes, with breakdown voltages of typically several 10
V on the output side. Furthermore, longitudinal decoupling elements in the form of resistors,

for example varistors or the like, are usually provided.

The following overload behavior of the surge protection components is known. Resistors
(longitudinal decoupling elements) become high-impedance in the event of overload and
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interrupt the signal flow. In the event of overload or aging, suppressor diodes typically show
low-impedance behavior (up to a short circuit). Gas discharge arresters (especially for data
technology applications) behave like suppressor diodes and go into short-circuit (or become
low-impedance) in the event of overload.

To date, possible aging or overloading of the above-mentioned surge protection components
has occasionally been observed and signaled via a display, or defective components have
been disconnected. In the event of a defect in the surge protection, the useful signal circuit
has until now either been short-circuited (by a suppressor diode or gas discharge arrester) or
interrupted (high-impedance resistor), resulting in a signal interruption and thus failure of the

entire signal transmission path (signal/data loss).

Disclosure of the invention

The present invention provides a surge protection apparatus, in particular for information

technology and/or communications technology systems, as claimed in patent claim 1.

Preferred developments of the present invention are the subject matter of the respective

dependent claims.

The idea of the present invention is to prevent failure of the signal transmission path when the
surge protection apparatus is tripped. In order to achieve this, a mechanical tripping device is
implemented, which separates the current path or paths leading through the surge protection
circuit device and provides one or more current paths which carry the external voltage signal
or signals from the respective input to the respective output, while bypassing the surge
protection circuit device. The mechanical tripping device can be designed in such a way that

it responds to both overload and aging phenomena.

According to a preferred development, the mechanical tripping device has a conductor track
connection device which is attached to the printed circuit board using a soldered connection
or conductive adhesive connection and which in a tripped state can be melted through the
soldered connection or conductive adhesive connection if the predetermined tripping current
is exceeded, wherein the conductor track connection device bypasses a first interruption point
in the third current path in the non-tripped state, and a displaceable mechanical actuating
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device for opening the first switching contact device in the non-tripped state and for closing
the first switching contact device in the tripped state and for removing the conductor track
connection device in the tripped state. Such a conductor track connection device which is
designed, for example, as a miniature circuit board enables one or more conductor tracks to

be disconnected easily and reliably in order to decouple the surge protection component.

According to another preferred development, a second electrical surge protection component
is connected in a fifth current path between the first output terminal and the second output
terminal and the conductor track connection device bypasses a second interruption point in
the fifth current path in the non-tripped state. In this way, several surge protection

components can be decoupled at the same time.

According to another preferred development, the surge protection apparatus comprises a
fourth current path for conducting the second external voltage signal from the second input
terminal to the second output terminal via the surge protection circuit device; a second
switching contact device for opening and closing the second current path; a third electrical
surge protection component which is connected between the fourth current path and the first
electrical surge protection component, wherein the conductor track connection device
bypasses a second interruption point in the fourth current path in the non-tripped state,
wherein a ground terminal is provided and a first node between the first surge protection
component and the third surge protection component is connected to the ground terminal, and
wherein the mechanical actuating device is set up for parallel opening of the first and second
switching contact device in the non-tripped state and for parallel closing of the closing of the
first and second switching contact device in the tripped state. In this way, the surge protection

apparatus can be extended to two signal paths.

According to another preferred development, a fourth electrical surge protection component
is connected between the second output terminal and the second electrical surge protection
component, wherein a second node between the second and fourth surge protection
components is connected to the ground terminal, wherein the conductor track connection
device bypasses a fourth interruption point in the fifth current path between the fourth surge
protection component and the second output terminal in the non-tripped state. In this way, all

fault currents can be diverted to the ground terminal.
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According to another preferred development, the mechanical actuating device has a rotatable
pivoting part which is prestressed against the conductor track connection device by means of

a spring device. Such a pivoting part can be easily attached to a printed circuit board.

According to another preferred development, the mechanical actuating device has a plunger
which can be deflected by the pivoting part and which is connected to the first switching
contact device or to the first and second switching contact devices via a link part. The first
switching contact device or the first and second switching contact devices can thus be

controlled in parallel or synchronously with a simple construction.

According to another preferred development, an impedance device, preferably a resistor, is
provided in the third and/or fourth current path.

According to another preferred development, the first and/or third electrical surge protection

component has a gas discharge tube.

According to another preferred development, the second and/or fourth electrical surge

protection component has a bidirectional Zener diode, for example a TVS diode.

According to another preferred development, the first switching contact device or the first

and second switching contact devices are designed as elastic spring tongues.

According to another preferred development, the housing is designed in one piece and has a
trough-like lower part which can be closed by means of a cover plate.

According to another preferred development, the housing is designed in two parts and has a
base part and a plug-in part, wherein the plug-in part is able to be plugged in in the base part
in a latching and releasable manner, wherein the first and second current path, the first and
second input terminal and the first and second output terminal and the first or the first and
second switching contact device are provided in the base part and wherein the

surge protection circuit device, the printed circuit board and the mechanical actuating device

are provided in the plug-in part.
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According to another preferred development, a plurality of plug-in contacts for electrically
connecting the plug-in part to the base part are attached to the printed circuit board and

protrude out of the plug-in part and can be inserted into the base part.

According to another preferred development, the mechanical actuating device is designed in
such a way that, when the plug-in part is not plugged into the base part, the first or the first
and second switching contact device are closed. This enables the faulty plug-in part to be
replaced without the signal being interrupted and the system malfunctioning as a result.

According to another preferred development, the mechanical actuating device has a plunger
which can be deflected by the pivoting part and which can be inserted into the base part to
open the first switching contact device or the first and second switching contact devices in the

non-tripped state.

According to another preferred development, the plug-in part and the base part each have a
trough-like lower part which can be closed by means of a respective cover plate.

Brief description of the drawings

For a better understanding of the present invention and the advantages thereof, reference is

now made to the following description in connection with the accompanying drawings.

The invention is explained in more detail below using exemplary embodiments which are

provided in the schematic illustrations of the drawings.

In the drawings:

fig. 1a)-d) show schematic housing interior plan views of a two-piece surge protection
apparatus in the segmented state according to a first embodiment of the present
invention, namely fig. 1a) shows a plug-in lower part, fig. 1b) a base part

lower part, fig. 1¢) a plug-in part cover and fig. 1d) a base part cover;

fig. 2a), b) show schematic housing internal plan views of a two-piece surge protection
apparatus in the assembled state according to the first embodiment of the
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present invention, namely fig. 2a) in the non-tripped state and fig. 2b) in the

tripped state;

show schematic housing internal plan views of a one-piece surge protection
apparatus according to a second embodiment of the present invention, namely
fig. 3a) shows a lower part in the non-tripped state, fig. 3b) shows a lower part

in the tripped state and fig. 3c) shows a cover;

shows a circuit diagram for explaining a first exemplary electrical
implementation of a surge protection circuit device in the surge protection

apparatus according to the first or second embodiment;

shows a circuit diagram for explaining a second exemplary electrical
implementation of a surge protection circuit device in the surge protection

apparatus according to the first or second embodiment;

shows a circuit diagram for explaining a third exemplary electrical
implementation of a surge protection circuit device in the surge protection

apparatus according to the first or second embodiment; and

show functional diagrams for explaining an exemplary mechanical-electrical
implementation of an exemplary mechanical tripping device in the surge
protection apparatus according to the first or second embodiment, specifically
fig. 7a) in the non-tripped state and fig. 7b) in the tripped state.

Unless otherwise indicated, the same reference numbers refer to identical elements of the

drawings.

Fig. 1a)-d) show schematic housing interior plan views of a two-piece surge protection

apparatus in the segmented state according to a first embodiment of the present invention,

namely fig. 1a) shows a plug-in lower part, fig. 1b) a base part lower part, fig. 1c) a plug-in

part cover and fig. 1d) a base part cover.
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As illustrated in fig. 1a), the surge protection apparatus according to the first embodiment has
a plug-in part ST which has a trough-like lower part WST. In the interior of the trough-
shaped lower part WST of the plug-in part ST there is provided a printed circuit board P on

which a surge protection circuit device is formed.

The surge protection circuit device has a first impedance R1, for example a first linear
resistor, and a second impedance R2, for example a second linear resistor R2. Furthermore,
the surge protection circuit device has a first gas discharge tube G1 and a second gas
discharge tube G2 as well as a first bidirectional Zener diode Z1 and a second bidirectional
Zener diode Z2.

Using a soldered connection or conductive adhesive connection, a conductor track connection
device B is attached to the printed circuit board P, the conductor track connection device in a
tripped state being able to be removed given a tripping current (leakage current) caused by
exceedance of a nominal parameter (overload) and/or by degradation of the components, at
which tripping current the soldered connection or conductive adhesive connection is able to
be melted, such that corresponding conductor tracks are interrupted. In particular, the
conductor track connection device B connects some interruption points in the surge

protection circuit device, as will be explained in more detail later.

Also provided on the printed circuit board P is a displaceable mechanical actuating device
which has a rotatable pivoting part S which is prestressed against the conductor track
connection device B by means of a spring device EF. Reference sign DA in this case
designates the axis of rotation of the pivoting part S. Furthermore, the rotatable pivoting part
S is in mechanical contact with a plunger SL which protrudes from the trough-like lower part
WST in the non-tripped state and can be pushed into the trough-like lower part WST in the
tripped state.

A light channel LK, which, when the pivoting part S is pivoted, can be closed in the tripped
state by a cover device DE which is connected to the pivoting part S in one piece, is provided
in the lower wall of the trough-like lower part WGT. Additionally integrally connected to the
pivoting part S is a display device AE which can be pivoted in front of a viewing window Sl

of the trough-like lower part WGT when the pivoting part S is pivoted in the tripped state in
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order to display a tripped state, for example by way of a corresponding color marking, for

example red.

In addition, the surge protection apparatus according to the first embodiment has a base part
BT which also has a trough-like lower part WBT, as will be explained in more detail below

with reference to fig. 1b).

On the side of the plug-in part ST facing the base part BT, there are a plurality of plug-in
contacts P1, P2, P1°, P2’, PM on the printed circuit board P for electrically connecting the
plug-in part ST to the base part BT.

When the plug-in part ST is plugged into the base part BT, latching lugs RA1, RA2, which
are provided on resiliently elastic tongues Z1, Z2, are used for releasably locking the plug-in
part ST to the base part BT. The latching can be released, for example, with rotatable tabs
LAL, LAZ2 in the trough-like lower part WST.

Furthermore with reference to fig. 1b), in the trough-like lower part WBT of the base part
BT, there is housed a first input terminal E1 for applying a first external voltage signal, a
second input terminal E2 for applying a second external voltage signal, a first output terminal
Al for outputting the first external voltage signal and a second output terminal A2 for

outputting the second external voltage signal.

A first current path ST1 is formed in the base part BT and is used to conduct the first external
voltage signal from the first input terminal E1 to the first output terminal A1 while bypassing

the surge protection circuit device.

A second current path ST2 is formed in the base part BT and is used to conduct the second
external voltage signal from the second input terminal E2 to the second output terminal A2

while bypassing the surge protection circuit device.

A first switching contact device F1 is used to open and close the first current path ST1 and a
second switching contact device F2 is used to open and close the second current path ST2. In
the present example, the first switching contact device F1 and the second switching contact

device F2 are designed as elastic spring tongues which can be deflected via the plunger SL of
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the mechanical actuating device in the plug-in part ST to open and close the first or second
current path ST1, ST2, as will be explained in more detail later. The first and second
switching contact device F1, F2 are coupled via a link part KU so that they can be switched
in parallel or simultaneously by the plunger SL.

Also formed in the base part BT is a branch contact Z1 to a third current path ST3, which
leads via the plug-in contacts P1 and P1’ to a further branch contact Z1°, for conducting the
first external voltage signal from the first input terminal E1 to the first output terminal Al via

the surge protection circuit device with the plug-in part ST inserted in the non-tripped state.

Also formed in the base part BT is a branch contact Z2 to a fourth current path ST4, which
leads via the plug-in contacts P2 and P2’ to a further branch contact Z2’, for conducting the
second external voltage signal from the second input terminal E2 to the second output
terminal A2 via the surge protection circuit device with the plug-in part ST inserted in the

non-tripped state.

When the plug-in part ST is plugged in, a plug-in contact PM is connected to a branch contact
ZM which in turn is connected to a ground terminal M in the plug-in part ST which is

provided on the underside of the trough-like lower part WBT of the base part BT.

In the present embodiment, the underside of the trough-like lower part WBT is designed, for

example, in such a way that it can be mounted on a mounting rail that can be grounded.

Plug-in holes corresponding to the plug-in contacts P1, P2, PM, P1°, P2’ are arranged in the
base part BT. It should also be mentioned here that the arrangement of the plug-in contacts
P1, P2, P1’, P2°, PM is deliberately chosen asymmetrically in order to enable assembly in a
position rotated by 180° in such a way that the first switching contact device F1 and the
second switching contact device F2 are permanently open regardless of state.

Furthermore with reference to fig. 1c), the cover plate DST of the plug-in part ST is shown,
which has a corresponding opening for the light channel LK and which has latching elements
RA for latching with the trough-like lower part WST, as well as corresponding coverings PA
for the plug-in contacts P1, P2, P1’, P2’, PM.
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The cover plate DBT for the base part BT is shown analogously in fig. 1d), said base part also
having latching elements RA’ for latching the cover plate DBT to the trough-like lower part
WABT and the light channel LK.

Fig. 2a), b) show schematic housing internal plan views of a two-piece surge protection
apparatus in the assembled state according to the first embodiment of the present invention,

namely fig. 2a) in the non-tripped state and fig. 2b) in the tripped state.

In the state shown in fig. 2a), the plug-in part ST is latched in the base part BT. The plunger
SL of the mechanical actuating device presses on the link part KU and thus the first switching
contact device F1 and the second switching contact device F2 are open, with the result that
the first current path ST1 and the second current path ST2 are open and the first external
voltage signal is routed via the surge protection circuit device from the first input terminal E1
to the first output terminal Al. Likewise, the second external voltage signal is routed from the
second input terminal E2 via the fourth current path ST4 via the surge protection circuit
device to the second output terminal A2. As can also be seen from fig. 2a), the pivoting part S
is prestressed against the soldered conductor track connection device B and is in the non-

tripped state.

Fig. 2b) illustrates the tripped state in which the soldered connection or conductive adhesive
connection of the conductor track connection device B has melted after the predetermined
tripping current has been exceeded and the conductor track connection device B is thus
removed from the contact points K so that the interruption points, as explained in more detail
below, are no longer bypassed by the conductor track connection device B.

At the same time, the plunger SL of the mechanical actuating device is deflected upward after
the pivoting part S has been pivoted so that the first switching contact device F1 and the
second switching contact device F2 are closed in order to close the first current path ST1 and

the second current path ST2 due to the elastic spring force.

The third current path ST3 and the fourth current path ST4 are open as a result of the removal
of the conductor track connection device B so that the entire current flow through the first

and second current path ST1, ST2 leads via the base part BT.
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Fig. 3a)-c) show schematic housing internal plan views of a one-piece surge protection
apparatus according to a second embodiment of the present invention, namely fig. 3a) shows
a lower part in the non-tripped state, fig. 3b) shows a lower part in the tripped state and fig.

3c) shows a cover.

The illustration according to fig. 3a) corresponds to the illustration according to fig. 2a) with
only the housing GT being designed in one piece with a trough-like lower part WGT. The
electrical and mechanical components correspond to those which have already been described

with reference to fig. 2a), b).

Analogously, in fig. 3b) for a one-piece housing GT with a trough-like lower part WGT, the
tripped state is shown analogously to fig. 2b) in which the pivoting part S is pivoted and the
conductor track connection device B is removed and the plunger SL is pushed upward so that

all of the current flow passes via the first and second current path ST1, ST2.

With reference to fig. 3c), the cover plate DGT for the trough-shaped lower part WGT is
shown, which in turn has latches RA’’ and the light channel LK.

Fig. 4 shows a circuit diagram for explaining a first exemplary electrical implementation of a
surge protection circuit device in the surge protection apparatus according to the first or

second embodiment.

As illustrated in fig. 4, the first current path ST1 runs from the first input terminal E1 via the
first switching contact device F1 to the first output terminal Al. Analogously, the second
current path ST2 runs from the second input terminal via the second switching contact device
F2 to the second output terminal. In the illustration according to fig. 4, the first and second
switching contact device F1, F2 are open so that the first external voltage signal runs via the
third current path from the first input terminal E1 to the first output terminal Al and the
second external voltage signal runs from the second input terminal E2 via the fourth current

path ST4 to the second output terminal A2.

A first impedance R1, for example a first linear resistor, is connected into the third current
path ST3. A second impedance R2, for example a second linear resistor R2, is connected into
the fourth current path ST4.
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A series circuit of a surge protection component in the form of a first gas discharge tube G1
and a surge protection component in the form of a second gas discharge tube G2 is connected
between a node KO in the third current path ST3 before the first resistor R1 and a node K1 in
the fourth current path ST4 before the second resistor R2, with a node KN1 located between

the first and second gas discharge tubes G1, G2 being connected to the ground terminal M.

The first and second gas discharge tubes G1, G2 typically have a breakdown voltage in the
range of from 70 volts to 600 volts and can therefore divert surges occurring at the first or

second input terminal E1, E2 to the ground terminal M.

A further surge protection component in the form of a bidirectional Zener diode Z1 is
connected between a node K2 in the third current path ST3 behind the first resistor R1 and a
node K4 in the fourth current path ST4 behind the second resistor R2. A fifth current path
ST5 runs through the bidirectional Zener diode Z1.

The mechanical tripping device AU, which as described above comprises the conductor track
connection device B, the pivoting part S, the elastic spring device EF and the plunger SL,
bypasses a first interruption point U1 in the third current path, a second interruption point U2
in the fourth current path, a third interruption point U1’ in the fifth current path, which lies
between the third current path ST3 and the bidirectional Zener diode Z1, and a fourth
interruption point U2’, which lies between the bidirectional Zener diode Z1 and the fourth
current path ST4 when the non-tripped state is present. The mechanical tripping device AU
also opens the first switching contact device F1 and the second switching contact device F2

via the plunger SL in the non-tripped state.

If, as described above, a predetermined tripping current flows through the soldered
connection or conductive adhesive connection of the conductor track connection device B,
the soldered connection or conductive adhesive connection at the respective contacts K,
which will be explained in more detail later by way of example, is opened, and the conductor

track connection device B is removed by the elastic, prestressed pivot part S.

The consequence of this is that the first interruption point U1, the second interruption point

U2, the third interruption point U1’ and the fourth interruption point U2’ are no longer
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bypassed, that is to say interrupted, and that the plunger SL no longer opens the first

switching contact device F1 and the second switching contact device F2 but releases them
and the elastic spring force closes them so that the first and second external voltage signal are
routed directly from the first input terminal E1 via the first current path ST1 to the first output
terminal and the second external voltage signal is routed directly via the current path ST2
from the second input terminal to the second output terminal, as a result of which the surge

protection circuit device is bypassed by the first and second external voltage signals.

In the case of the surge protection apparatus having the two-piece housing which consists of
the plug-in part ST and the base part BT, the plug-in part ST can thus be exchanged with the
surge protection circuit device and the mechanical tripping device AU without the signal flow
through the first and second current path ST1, ST2 being interrupted.

Fig. 5 shows a circuit diagram for explaining a second exemplary electrical implementation
of a surge protection circuit device in the surge protection apparatus according to the first or

second embodiment.

According to fig. 5, the second exemplary electrical implementation of the surge protection
circuit device differs from the first implementation in that, instead of a single bidirectional
Zener diode between the third interruption point U1’ and the fourth interruption point U2’, a
series connection between a first bidirectional Zener diode Z1 and a second bidirectional
Zener diode Z2 is provided, with a node KN2 between the first and second bidirectional
Zener diode Z1, Z2 also being connected to the ground terminal M. Surges which occur at the
first and second bidirectional Zener diodes Z1, Z2, which typically have a breakdown voltage
of from 5 to 500 volts, can thus also be diverted to the ground terminal M in this second

implementation.

The functioning of the mechanical tripping device AU is identical to that of the first

implementation.

Fig. 6 shows a circuit diagram for explaining a third exemplary electrical implementation of a
surge protection circuit device in the surge protection apparatus according to the first or

second embodiment.
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As illustrated in fig. 6, in the third exemplary electrical implementation of the surge
protection circuit device, only a first external voltage signal is applied to the first input
terminal E1 and routed via the first switching contact device F1 to the first output terminal. In
this implementation, the second input terminal E2 is at ground potential and is directly

connected to the second output terminal A2.

As already described above, the third current path ST3 runs via the node KO, the first non-
linear resistor R1, the first interruption point U1 and the second node K2 to the first output
terminal. The first gas discharge tube G1 is connected between the node KO and the first
current path ST1 and the bidirectional Zener diode Z1 is connected between the node K2 and
the second current path ST2, with this implementation involving only a first interruption
point U1 between the first non-linear resistor R1 and the node K2 and a second interruption
point U1’ between the node K2 and the bidirectional Zener diode Z1.

The mechanical tripping device AU operates in this implementation only to the first
interruption point U1 and the second interruption point U1’ and the first switching contact
device F1, with the functionality being analogous to the functionality described above in the

first and second implementation.

Fig. 7a), b) show functional diagrams for explaining an exemplary mechanical-electrical
implementation of an exemplary mechanical-electrical implementation of a mechanical
tripping device in the surge protection apparatus according to the first or second embodiment,

specifically fig. 7a) in the non-tripped state and fig. 7b) in the tripped state.

As shown in fig. 7a) and 7b), the conductor track connection device B in the form of a printed
circuit board soldered on with respective conductor track sections LB1 and LB2 respectively
bypasses three contacts K which are in the third current path ST3 and fourth current path
STA4.

In the implementation according to fig. 7, as in the implementation according to fig. 5, two

bidirectional Zener diodes Z1, Z2 are provided.

As illustrated in fig. 7b), the conductor track connection device B is removed in the tripped
state and is located, for example, loosely in the plug-in part ST or overall part GT, and the
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corresponding interruption points are open. Due to the low mass of the conductor track
connection device B and due to a heat distribution surface attached to the underside of the
printed circuit board P and due to a heat distribution surface attached to the top side of the
printed circuit board P, heat generated “on one side” (at a contact K) is quickly distributed to
all other soldering joints. This achieves simultaneous and even heating. Separation occurs

when all solder joints have exceeded the eutectic temperature point.

The first and second switching contact device F1, F2 are also closed in the tripped state so
that the first and second external voltage signal flow directly from the first input terminal E1
to the first output terminal Al and from the second input terminal E2 to the second output

terminal A2.

Although the present invention has been explained on the basis of preferred embodiments, it
is not limited to these but can be modified in many ways. For example, the surge protection
apparatus can be arranged on a mounting rail (top-hat rail) and also fastened to a printed
circuit board via a special socket to protect terminal devices.

The housing geometry, in particular the arrangement of the input and output terminals, can be
varied as required depending on the application. The mechanical tripping device is also not
limited to the pivoting part and the conductor track connection device, but can be

implemented in other ways using mechanical and electrical components.

Although exemplary surge apparatuses for the transmission of one or two external voltage
signals have been explained in the above-described embodiments, the present invention is not
limited thereto, but can be used generally for surge apparatuses with any number of external

voltage signals.
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Patent claims

1. A surge protection apparatus, in particular for information technology and/or

communication technology systems, having:

a housing (ST, BT; GT);

a first input terminal (E1) for applying a first external voltage signal, a second input terminal
(E2) for applying a second external voltage signal, a first output terminal (A1) for outputting
the first external voltage signal, a second output terminal (A2) for outputting the second

external voltage signal,

a surge protection circuit device (G1, R1, Z1; G1, G2, R1, R2, Z1; G1, G2, R1, R2, Z1, Z2)
which is at least partially provided on a printed circuit board (P) in the housing (ST, BT; G);

a first current path (ST1) for conducting the first external voltage signal from the first input
terminal (E1) to the first output terminal (A1) while bypassing the surge protection circuit
device (G1, R1, Z1; G1, G2, R1, R2, Z1; G1, G2, R1, R2, Z1, Z2);

a second current path (ST2) for conducting the second external voltage signal from the
second input terminal (E2) to the second output terminal (A2) while bypassing the surge
protection circuit device (G1, R1, Z1; G1, G2, R1, R2, Z1; G1, G2, R1, R2, Z1, Z2);

a third current path (ST3) for conducting the first external voltage signal from the first input
terminal (E1) to the first output terminal (A1) via the surge protection circuit device (G1, R1,
Z1; Gl1,G2,R1,R2, Z1; G1, G2,R1, R2, Z1, Z2);

a first switching contact device (F1) for opening and closing the first current path (ST1);

a first electrical surge protection component (G1) which is connected between the first and
the third current path (ST1, ST3); and
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a mechanical tripping device (AU; B, S, EF, SL) for opening the first switching contact

device (F1) in a non-tripped state and for closing the first switching contact device (F1) to
interrupt the third current path (ST3) in a tripped state given a tripping current in the surge
protection circuit device (G1, R1, Z1; G1, G2, R1, R2, Z1; G1, G2, R1, R2, Z1, Z2) caused

by exceedance of a nominal parameter and/or by degradation of the components.

2. The surge protection apparatus as claimed in claim 1, wherein the mechanical tripping
device (AU; B, S, EF, SL) comprises:

a conductor track connection device (B) which is attached to the printed circuit board (P)
using a soldered connection or conductive adhesive connection and which in a tripped state
can be melted through the soldered connection or conductive adhesive connection if the

predetermined tripping current is exceeded,;

wherein the conductor track connection device (B) bypasses a first interruption point (U1) in
the third current path (ST3) in the non-tripped state; and

a displaceable mechanical actuating device (S, EF, SL) for opening the first switching contact
device (F1) in the non-tripped state and for closing the first switching contact device (F1) in
the tripped state and for removing the conductor track connection device (B) in the tripped

state.

3. The surge protection apparatus as claimed in claim 2, wherein a second electrical surge
protection component (Z1) is connected in a fifth current path (ST5) between the first output
terminal (A1) and the second output terminal (A2) and the conductor track connection device
(B) bypasses a second interruption point (U1’) in the fifth current path (ST5) in the non-
tripped state.

4. The surge protection apparatus as claimed in claim 2 or 3, comprising

a fourth current path (ST4) for conducting the second external voltage signal from the second

input terminal (E2) to the second output terminal (A2) via the surge protection circuit device
(G1,R1, Z1;G1,G2,R1,R2, Z1; G1, G2, R1, R2, Z1, Z2);
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a second switching contact device (F2) for opening and closing the second current path
(ST2);

a third electrical surge protection component (G2) which is connected between the fourth

current path (ST3) and the first electrical surge protection component (G1);

wherein the conductor track connection device (B) bypasses a second interruption point (U2)
in the fourth current path (ST4) in the non-tripped state;

wherein a ground terminal (M) is provided and a first node (KN1) between the first surge
protection component (G1) and the third surge protection component (G2) is connected to the
ground terminal (M); and

wherein the mechanical actuating device (S, EF, SL) is set up for parallel opening of the first
and second switching contact device (F1, F2) in the non-tripped state and for parallel closing
of the closing of the first and second switching contact device (F1, F2) in the tripped state.

5. The surge protection apparatus as claimed in claim 4 when dependent on claim 3, wherein
a fourth electrical surge protection component (Z2) is connected between the second output
terminal (A2) and the second electrical surge protection component (Z1), wherein a second
node (KN2) between the second and fourth surge protection components (Z1, Z2) is

connected to the ground terminal (M);

wherein the conductor track connection device (B) bypasses a fourth interruption point (U2”)
in the fifth current path (ST5) between the fourth surge protection component (Z2) and the

second output terminal (A2) in the non-tripped state.

6. The surge protection apparatus as claimed in any one of the preceding claims, wherein the
mechanical actuating device (S, EF; SL) has a rotatable pivoting part (S) which is prestressed

against the conductor track connection device (B) by means of a spring device (EF).

7. The surge protection apparatus as claimed in claim 6, wherein the mechanical actuating

device (S, EF; SL) has a plunger (SL) which can be deflected by the pivoting part and which
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is connected to the first switching contact device (F1) or to the first and second switching
contact devices (F1, F2) via a link part (KU).

8. The surge protection apparatus as claimed in any one of the preceding claims, wherein an
impedance device (R1, R2), preferably a resistor, is provided in the third and/or fourth
current path (ST3, ST4).

9. The surge protection apparatus as claimed in any one of the preceding claims, wherein the

first and/or third electrical surge protection component (G1, G2) have a gas discharge tube.

10. The surge protection apparatus as claimed in any one of the preceding claims, wherein the
second and/or fourth electrical surge protection component (Z1, Z2) have a bidirectional

Zener diode.

11. The surge protection apparatus as claimed in any one of the preceding claims, wherein the
first switching contact device (F1) or the first and second switching contact devices (F1, F2)

are designed as elastic spring tongues.

12. The surge protection apparatus as claimed in any one of the preceding claims, wherein the
housing (GT) is designed in one piece and has a trough-like lower part (WGT) which can be

closed by means of a cover plate (DGT).

13. The surge protection apparatus as claimed in any one of the preceding claims 1 to 11,
wherein the housing (BT, ST) is designed in two parts and has a base part (BT) and a plug-in
part (ST), wherein the plug-in part (ST) is able to be plugged in in the base part (BT) in a
latching and releasable manner, wherein the first and second current path (ST1, ST2), the first
and second input terminal (E1, E2) and the first and second output terminal (Al, A2) and the
first or the first and second switching contact device (F1, F2) are provided in the base part
(BT) and wherein the

surge protection circuit device (G1, R1, Z1; G1, G2, R1, R2, Z1; G1, G2, R1, R2, Z1, Z2),
the printed circuit board (P) and the mechanical actuating device (S, EF; SL) are provided in

the plug-in part (ST).
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14. The surge protection apparatus as claimed in claim 13, wherein a plurality of plug-in
contacts (P1, P2, P1°, P2°, PM) for electrically connecting the plug-in part (ST) to the base
part (BT) are attached to the printed circuit board (P) and protrude out of the plug-in part
(ST) and can be inserted into the base part (BT).

15. The surge protection apparatus as claimed in any one of claims 13 or 14, wherein the
mechanical actuating device (S, EF, SL) is designed in such a way that, when the plug-in part
(ST) is not plugged into the base part (BT), the first or the first and second switching contact
device (F1, F2) are closed.

16. The surge protection apparatus as claimed in any one of claims 13, 14 or 15, wherein the
mechanical actuating device (S, EF; SL) has a plunger (SL) which can be deflected by the
pivoting part and which can be inserted into the base part (BT) to open the first switching
contact device (F1) or the first and second switching contact devices (F1, F2) in the non-

tripped state.

17. The surge protection apparatus as claimed in any one of claims 13 to 16, wherein the
plug-in part (ST) and the base part (BT) each have a trough-like lower part (WST, WBT)

which can be closed by means of a respective cover plate (DST, DBT).



