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SWITCHING DEVICE, IN PARTICULAR
POWER SWITCHING DEVICE

PRIORITY STATEMENT

The present application hereby claims priority under 35
U.S.C. §119 on German patent application number DE 10
2008 005 101.2 filed Jan. 16, 2008, the entire contents of
which is hereby incorporated herein by reference.

FIELD

Embodiments of the invention generally relate to a switch-
ing device, in particular a power switching device, having at
least two switching contacts for interruption of a current path.
In at least one embodiment, the switching contacts are
arranged in a quenching chamber in order to quench an arc
which is struck on opening. The quenching chamber opens
into a gas outlet channel for overpressure which is produced
during the striking of the arc to escape from. A pressure sensor
for pressure detection is provided in the gas outlet channel,
which pressure sensor trips a switching mechanism, which is
connected at least indirectly thereto, of the switching device
on reaching a predeterminable pressure value.

In at least one embodiment, the invention relates in par-
ticular to electrical switching devices, in particular to power
switching devices, in the low-voltage range, that is to say up
to voltages of about 1000 Volts.

BACKGROUND

Switching devices are designed in particular to interrupt
current paths in the event of a short circuit or in the event of an
overcurrent. Furthermore, the switching devices may be
designed with one or more poles, in particular with three
poles. They can have one or more switching contact pairs for
each pole. In particular, the switching devices are designed to
disconnect currents of more than 100 A, in particular of
several thousand A.

A release for a circuit breaker with a dielectric housing
which comprises two contacts, which are pressed against one
another in a sprung manner when the circuit breaker is in the
connected position, per pole is disclosed in the German trans-
lation DE 691 10 540 T2 or European patent specification EP
0455 564 B1, the entire contents of each of which is hereby
incorporated herein by reference. The contacts can be sepa-
rated by the effect of electrodynamic repulsion forces when
the current flowing through the contacts exceeds a specific
threshold value, in order in this way to limit the current. The
release comprises an overload and/or short-circuit detection
element in order to act on a switching mechanism which
automatically disconnects the circuit breaker in the event of a
fault.

Furthermore, the release comprises an operating member
which responds to an overpressure which is produced in the
separation zone of the contacts by an arc that is struck on
electrodynamic repulsion of the contacts, in order to operate
the disconnection mechanism of the circuit breaker. The oper-
ating member is a gas-tight unit which is connected exclu-
sively to the separation zone of the contacts and comprises a
moving element such as a piston or a membrane with a limited
control travel. The moving element first has the overpressure
applied to it, and secondly a return apparatus with a matched
active force. Its movement results in tripping of the discon-
nection mechanism of the circuit breaker, with the return
apparatus being designed with a matched active force so as to
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2

prevent inadvertent tripping in the event of a simple overload
or response of a downstream current-limiting circuit breaker.

U.S. Pat. No. 3,631,369 A discloses a release with a mov-
ing armature. The armature is in the form of a bimetallic strip,
and the electromagnetic release can act on it. An extension
from the armature projects into the gas outlet channel of the
arc quenching chamber. During disconnection, the armature
is moved by the gas flow to the tripping position.

The power switching devices under consideration are, for
example, so-called MCCB switching devices (Molded-Case
Circuit Breakers). In the case of a switching device such as
this, the current to be interrupted is interrupted before it
reaches its maximum value, in that the switching contacts of
the MCCB are drawn apart from one another by electromag-
netic repulsion of adjacent conductors, thus interrupting the
current.

Alternatively or additionally, the switching contacts may
be operated, for example, by way of an actuator, which can
preferably be operated electromagnetically. The actuator may
be operated, for example, by an overload and/or short-circuit
detection element.

A splitter stack for cooling the hot arc plasma during open-
ing of the switching contacts is typically provided in the area
of'the switching contacts. Cooling the plasma down decreases
the electrical conductivity such that the voltage required to
maintain the arc is no longer sufficient. The arc breaks down
and the current is interrupted.

In the case of the switching device mentioned initially
according to EP 0 455 564 B1, the switching mechanism can
be tripped not only by the overload and/or short-circuit detec-
tion element but also by a pressure-dependent operating
member which acts independently thereof. The overpressure
created when the arc is struck is used as a tripping criterion,
and this is directly related to the arc energy. In other words,
the pressure increases to a greater extent, the higher the arc
energy is. Energy-selective disconnection of the switching
device is therefore possible by evaluation of the overpressure.

SUMMARY

In at least one embodiment of the invention specifies an
alternative switching device and/or a switching device which
trips more reliably.

According to at least one embodiment of the invention, the
gas outlet channel has a Venturi nozzle. A reduced pressure,
which is created in the Venturi nozzle as the gas flow passes
through, can be detected by way of the pressure sensor.

When the exhaust gas flow which is created when the arc is
struck flows through a Venturi nozzle such as this, the
dynamic pressure, that is to say the ram pressure, at the
narrowest point in the gas outlet channel is a maximum, and
the static pressure, that is to say the rest pressure, is a mini-
mum. In this case, the speed of the gas flow rises in the same
ratio as the channel cross sections on flowing through the
constricted part. At the same time, the pressure falls as the
constriction increases. If the reduced pressure falls below a
predetermined pressure value with respect to the environmen-
tal pressure, for example of 0.8 bar, then the pressure sensor
trips the switching mechanism.

One advantage over switching mechanism tripping based
on overpressure is that no contaminated exhaust gas parts are
forced into the pressure sensor by the overpressure, which has
no effect in the Venturi nozzle. In fact, the “suction” reduced
pressure keeps the pressure sensor free of contamination.

According to one embodiment, the gas outlet channel is in
the form of a tube or shaft. The gas outlet channel has a
constriction in order to produce the reduced pressure. The
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constriction is preferably formed by the gas outlet channel
itself. By way of example, the constriction may be introduced
into the material of the gas outlet channel by way of a shaping
tool. Possible materials include, for example, temperature-
resistant plastics, such as polyamide, or laminated channels
or tubes. A bore or an opening, to which the pressure sensor
can be provided, is typically provided at the point of maxi-
mum constriction, that is to say at the point where the shaft or
tube has its smallest cross section.

According to a further embodiment, the pressure sensor is
connected to the Venturi nozzle via a pressure connection line
in order to detect the reduced pressure. Flexible tubes or
pipelines, in particular, may be used as pressure connection
lines. This is associated with the particular advantage that the
pressure sensor can be arranged at a point in the switching
device which is advantageous from the design point of view.
The pressure sensor has a corresponding inlet to which the
pressure connection line can be connected. The other end of
the pressure connection line is then connected to the bore or to
the opening at the point with the maximum constriction in the
gas outlet channel.

In a further embodiment, the pressure connection line has
a connecting piece for connection to the Venturi nozzle. The
connecting piece has a pressure equalizing element for at
least virtually gas-tight connection of the Venturi nozzle to
the pressure sensor. By way of example, the connecting piece
may be cylindrical. It is designed in a suitable manner for
fitting to the gas outlet channel. The pressure equalizing ele-
ment in the connecting piece prevents even very small pieces
of dirt being able to pass from the gas outlet channel into the
pressure sensor or via the pressure connection line into the
pressure sensor. The pressure equalizing element is designed
such that approximately the same pressure is created on both
sides of the pressure equalizing element. The pressure equal-
izing element is typically a membrane, for example a metal
membrane, or a piston which can move within the cylinder of
the connecting piece. This allows the reduced pressure to be
passed on in an at least virtually gas-tight manner via the
pressure connection line to the pressure sensor.

According to one particularly advantageous embodiment,
an incident-flow element is arranged in the gas outlet channel
and divides the gas outlet channel into a measurement flow
channel and a main flow channel. The measurement flow
channel is provided for pressure detection by way of the
pressure sensor. The subdivision makes it possible for a
reduced pressure that is sufficient for measurements to be
produced only in a small channel cross section of the gas
outlet channel. The majority of the gas flow can then escape
virtually without any impediment, in the sense of a bypass,
through the gas outlet channel from the switching device.

The incident-flow element may be a separate component
which is introduced into the gas outlet channel. It may be part
of a piece of piping which is introduced into the gas outlet
channel in the sense of a measurement tube. In this case, the
measurement tube may have a considerably smaller cross
section than the gas outlet channel.

In a further embodiment, the pressure sensor is itself in the
form of an at least approximately gas-tight unit. The pressure
sensor preferably has a cylinder and a piston which is
arranged such that it can move therein and has an operating
slide in order to trip the switching mechanism. The piston in
this case divides the cylinder into two pressure areas, with the
first pressure area being connected directly to the environ-
mental air, that is to say to the environmental pressure of the
switching device. In the simplest case, the cylinder has a
continuous opening to the “exterior”. Alternatively, a further
pressure connection line can be connected to this point of the
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cylinder, whose other end is connected to an unconstricted
point, by way of the quenching chamber or the gas outlet
channel.

In a further embodiment, the pressure sensor is connected
as a pressure-dependent operating element in order to trip a
tripping mechanism of the switching mechanism. The trip-
ping mechanism preferably has a spring energy store which
can be prestressed, for example manually. When tripping
occurs, the operating slide of the pressure sensor can unlatch
the spring energy store, as a result of which the latter can
move the switching mechanism to the open position. Alter-
natively, the pressure sensor may be an electrical or electronic
component which, for example, provides an electrical sensor
signal, which corresponds to the reduced pressure, by way of
apiezo-sensor. Furthermore, the pressure sensor may have an
electronic evaluation unit for production of a switching signal
when the electrical sensor signal reaches a predetermined
threshold value. The electrical switching signal can be used to
operate an electromagnetic operating element, which acts on
the tripping mechanism or directly on the switching mecha-
nism, in order to open the switching contacts.

According to a further embodiment, the switching device
has a plurality of poles. In particular, the switching device has
three poles. One quenching chamber, one gas outlet channel
and one pressure sensor are provided for each pole. The
respective pressure sensor is connected to a tripping mecha-
nism in order to trip the switching mechanism. This advanta-
geously allows the switching device to be tripped pole-by-
pole.

According to one example embodiment, the respective
pressure sensors are connected to a joint common shaft of'the
tripping mechanism. This allows all the poles of the switching
device to be disconnected.

According to one alternative embodiment, the switching
device has a plurality of poles. One quenching chamber and
one gas outlet channel are provided for each pole. The respec-
tive gas outlet channels open into a joint gas outlet common
channel. The pressure sensor is connected to the gas outlet
common channel for pressure detection, and is connected to a
tripping mechanism in order to trip the switching mechanism.
The particular advantage of this embodiment is that only one
pressure sensor, that is to say only a single pressure sensor, is
required for pressure detection instead of three pressure sen-
SOIS.

According to one embodiment, the gas outlet channels are
each connected to the joint gas outlet common channel via a
reverse-flow flap. This effectively prevents any gas flow from
one pole to another pole.

According to a further alternative embodiment, the switch-
ing device has a plurality of poles. All the switching contacts,
in particular all the power switching contacts, are arranged in
a common quenching chamber. The respective switching
contacts of one pole are electrically isolated from one another.
The common quenching chamber opens into the gas outlet
channel. The pressure sensor is connected to a tripping
mechanism in order to trip the switching mechanism.

The use of a common quenching chamber simplifies the
design of a switching device according to atleast one embodi-
ment of the invention. Electrically insulating separating walls
or partitions are preferably introduced between the respective
poles. In particular, the quenching chamber elements open
into the common quenching chamber such that any flow reac-
tion of one of the quenching chamber elements on the other
quenching chamber elements is largely prevented.

According to a further embodiment of the invention, the
switching device has at least two switching contacts, which
are pressed against one another in a sprung manner when the
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switching device is in the connected position, for each pole.
The switching contacts can be separated by the effect of
electromagnetic repulsion forces when a current which is
flowing through the switching contacts exceeds a specific
threshold value for current limiting. The switching device has
an overload and/or short-circuit detection element in order to
trip the switching mechanism.

In this embodiment of the switching device, two mutually
independent tripping mechanisms act in order to trip the
switching mechanism. The first tripping mechanism is based
on current detection in the respective current path. The second
tripping mechanism is based on pressure evaluation of a
respective overpressure produced by the arc. The switching
contacts are held closed by way of a contact spring. Fixed
contacts, which are typically bent in a U shape, when current
is being supplied to the switching contacts mean that the
switching contacts are lifted off briefly in the event of an
overcurrent, in particular in the event of a short circuit, in
order to limit the overcurrent or short-circuit current, forming
an arc. If the overcurrent or short-circuit situation lasts for
only a short time and this current does not reach a predeter-
mined threshold value, then the switching contacts close
again. A switching device such as this therefore has a stag-
gered, that is to say selective, disconnection behavior.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention as well as advantageous embodiments of the
invention will be described in the following text with refer-
ence to the following figures, in which:

FIG. 1 shows a detail of'a switching device with an example
of'a Venturi nozzle according to an embodiment of the inven-
tion,

FIG. 2 shows a first embodiment of the switching device,

FIG. 3 shows a second embodiment of the switching device
in an example three-pole version, and

FIG. 4 shows a third embodiment of the switching device.

DETAILED DESCRIPTION OF THE EXAMPLE
EMBODIMENTS

Various example embodiments will now be described more
fully with reference to the accompanying drawings in which
only some example embodiments are shown. Specific struc-
tural and functional details disclosed herein are merely rep-
resentative for purposes of describing example embodiments.
The present invention, however, may be embodied in many
alternate forms and should not be construed as limited to only
the example embodiments set forth herein.

Accordingly, while example embodiments of the invention
are capable of various modifications and alternative forms,
embodiments thereof are shown by way of example in the
drawings and will herein be described in detail. It should be
understood, however, that there is no intent to limit example
embodiments of the present invention to the particular forms
disclosed. On the contrary, example embodiments are to
cover all modifications, equivalents, and alternatives falling
within the scope of the invention. Like numbers refer to like
elements throughout the description of the figures.

It will be understood that, although the terms first, second,
etc. may be used herein to describe various elements, these
elements should not be limited by these terms. These terms
are only used to distinguish one element from another. For
example, a first element could be termed a second element,
and, similarly, a second element could be termed a first ele-
ment, without departing from the scope of example embodi-
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ments of the present invention. As used herein, the term
“and/or,” includes any and all combinations of one or more of
the associated listed items.

It will be understood that when an element is referred to as
being “connected,” or “coupled,” to another element, it can be
directly connected or coupled to the other element or inter-
vening elements may be present. In contrast, when an element
is referred to as being “directly connected,” or “directly
coupled,” to another element, there are no intervening ele-
ments present. Other words used to describe the relationship
between elements should be interpreted in a like fashion (e.g.,
“between,” versus “directly between,” “adjacent,” versus
“directly adjacent,” etc.).

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of example embodiments of the invention. As used
herein, the singular forms “a,” “an,” and “the,” are intended to
include the plural forms as well, unless the context clearly
indicates otherwise. As used herein, the terms “and/or” and
“at least one of” include any and all combinations of one or
more of the associated listed items. It will be further under-
stood that the terms “comprises,” “comprising,” “includes,”
and/or “including,” when used herein, specitfy the presence of
stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations, ele-
ments, components, and/or groups thereof.

It should also be noted that in some alternative implemen-
tations, the functions/acts noted may occur out of the order
noted in the figures. For example, two figures shown in suc-
cession may in fact be executed substantially concurrently or
may sometimes be executed in the reverse order, depending
upon the functionality/acts involved.

Spatially relative terms, such as “beneath”, “below”,
“lower”, “above”, “upper”, and the like, may be used herein
for ease of description to describe one element or feature’s
relationship to another element(s) or feature(s) as illustrated
in the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, term such as
“below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein are interpreted accordingly.

Although the terms first, second, etc. may be used herein to
describe-various elements, components, regions, layers and/
or sections, it should be understood that these elements, com-
ponents, regions, layers and/or sections should not be limited
by these terms. These terms are used only to distinguish one
element, component, region, layer, or section from another
region, layer, or section. Thus, a first element, component,
region, layer, or section discussed below could be termed a
second element, component, region, layer, or section without
departing from the teachings of the present invention.

FIG. 1 shows a detail of a switching device 1 with an
example of a Venturi nozzle 8 according to an embodiment of
the invention.

The left-hand part of FIG. 1 shows a switching shaft 3 in
order to open and close two switching contacts 21, 22. The
two illustrated switching contacts 21, 22 form a switching
contact pair 2. Alternatively, and not illustrated in FIG. 1, the
switching shaft 3 can be designed to open and close two or
more switching contact pairs 2. In this case, the switching



US 8,063,334 B2

7

shaft 3 is connected to a multiple contact. The switching
contacts 21, 22 are arranged in a quenching chamber, which is
annotated with the reference symbol 5, in order to quench an
arc LB which has been struck during opening. The quenching
chamber 5 is preferably formed by a housing 7 of the switch-
ing device 1. The housing 7 is typically composed of a dielec-
tric, for example a plastic. The reference symbol i denotes a
current flowing through a current path 4 to be interrupted. The
current path 4 leaves the switching device 1 in the right-hand
part of FIG. 2, to an electrical connection which is not illus-
trated in any more detail. Furthermore, the illustrated current
path 4 is passed through a current transformer as an overload
and/or short-circuit detection element 40. An electrical
switching signal derived from the current transformer 40 can
then be used to trip a switching mechanism, which is not
illustrated in any more detail in FIG. 1, when a current thresh-
old value is reached.

A splitter stack 6 is also arranged in the area of the open
contacts 21, 22 and has a multiplicity of quenching plates in
order to cool the arc plasma. The quenching chamber 5 opens
into a gas outlet channel 9, which is in the form of a tube or
shaft, for an overpressure P1 which is produced when the arc
LB is struck to escape. The reference symbol DW denotes a
pressure wave which passes through the quenching plates of
the splitter stack 6 when the arc LB is struck, and then runs
further into the gas outlet channel 9.

According to an embodiment of the invention, the gas
outlet channel 9 has a Venturi nozzle 8, in which case a
reduced pressure P2, which is created in the Venturi nozzle 8
when the gas flows through it, can be detected by way of a
pressure sensor 10. In the example in FIG. 1, the pressure
sensor 10 is fitted in the mouth area of the gas outlet channel
9. The gas outlet channel 9 furthermore has a constriction 81
in order to produce the reduced pressure P2. The reduced
pressure is tapped off for measurement purposes by the pres-
sure sensor 10 in the area of the narrowest point, that is to say
the maximum constriction. In the simplest case, a measure-
ment opening, which is not denoted in any more detail, of the
pressure sensor 10 projects into the narrowed point 81 of the
Venturi nozzle 8. When the reduced pressure P2 now reaches
a predetermined threshold value, then the pressure sensor 10
can at least indirectly trip a switching mechanism 30, which is
connected thereto, by mechanical or electrical device(s).

Furthermore, an incident-flow element 82 is arranged in
the illustrated gas outlet channel 9 and divides the gas outlet
channel 9 into a measurement flow channel 91 and a main
flow channel 92. The measurement flow channel 91 is in this
case provided for pressure detection according to the inven-
tion by way of the pressure sensor 10. FIG. 1 also shows that
a large proportion of the gas flow, as indicated by arrows,
passes through the gas outlet channel 9, in the sense of a
bypass.

FIG. 2 shows a first embodiment of the switching device 1.
In this embodiment, the pressure sensor 10 is connected via a
pressure connection line 15 to the Venturi nozzle 8 in order to
detect the reduced pressure P2. The pressure connection line
15 has a connecting piece 17 which is provided for connection
to the Venturi nozzle 8. The connecting piece 17 also has a
pressure equalizing element 18, preferably a membrane, for
gas-tight connection of the Venturi nozzle 8 to the pressure
sensor 10. The pressure sensor 10 is preferably arranged in the
area of the switching mechanism 30 of the switching device 1.
Inthe present example, the pressure sensor 10, which is in the
form of a pressure-dependent operating element, acts on a
tripping mechanism 25 in order to trip the switching mecha-
nism 30. For this purpose, an operating slide 14 of the oper-
ating element 10 engages, with its end that is in the form of a
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catch, in a tripping lever, which is not shown in any more
detail, of the tripping mechanism 25. The operating slide 14 is
connected to a piston 12 which is guided such that it can
move, and is at least approximately gas-tight, in a cylinder 11
of'the pressure sensor 10. The reduced pressure P2 created in
the Venturi nozzle 8 now acts directly via the pressure con-
nection line 15 on the piston 12 of the pressure-dependent
operating element 10. A movement of the piston 12 and of the
operating slide 14 caused by this leads to tripping of the
tripping mechanism 25, once a predetermined pressure
threshold value has been reached.

By way of example, the switching device 1 shown in FIG.
2 has a plurality of poles, although only one pole can be seen
in the present illustration. A switching device 1 such as this
has one quenching chamber 5, one gas outlet channel 9 and in
each case one pressure sensor 10 for each pole. The respective
pressure sensor 10 is connected to a tripping mechanism 25 in
order to trip the switching mechanism 1 or, as already illus-
trated in FIG. 2, is connected to a joint common shaft 20 of the
tripping mechanism 25.

FIG. 3 shows a second embodiment of the switching device
1 in an example of a three-pole embodiment. In this embodi-
ment, one quenching chamber 5 and one gas outlet channel 9
are provided for each pole. The respective gas outlet channels
9 open into a joint gas outlet common channel 90 in which
there is once again a pressure sensor 10 for pressure detection
of'the reduced pressure P2 in the Venturi nozzle 8. In this case,
it is advantageous that only one (a single) pressure sensor is
required for joint tripping of the switching mechanism on
reaching a minimum arc power.

In the example illustrated in FIG. 3, the pressure sensor 10
is in the form of a pressure-dependent operating element with
a cylinder 11 and a piston 12. The operating slide 14 is
connected to the piston 12 in order to apply a tripping force F.
The left-hand pressure area of the illustrated pressure sensor
10 has an opening to the environmental pressure P1. When a
reduced pressure P2 is applied, that is to say when there is a
pressure difference P2-P1, the illustrated piston 12 is moved
in the tripping direction, to the right.

Furthermore, the three illustrated gas outlet channels 9 are
each connected via a reverse-flow flap 93 to the joint gas
outlet common channel 90. This prevents gas from flowing
back from one of the illustrated quenching chambers 5 into
the respective other quenching chambers 5. This is advanta-
geous, for example, when the switching device 1 is intended
for three-pole disconnection of a three-phase current, and a
high arc power is reached in one or in two of the three
quenching chambers 5. The gas flow that is created flows
virtually without being braked with the aid of the reverse-flow
flaps 93, and with its entire volume, through the gas outlet
common channel 90.

FIG. 4 shows a third embodiment of the switching device 1.
In this example, all the switching contacts 21, 22 are arranged
in a common quenching chamber 51. The respective switch-
ing contacts 21, 22 are in this case isolated from one another,
pole-by-pole. This is achieved in the example shown in FIG.
4 by way of electrically non-conductive separating walls 52.
The common quenching chamber 5 and the separating walls
52 are designed from the flow point of view such that they
extend towards the gas outlet channel 9, and in the process
taper. From the flow point of view, this largely prevents a gas
flow which emerges from one quenching chamber element 5
from flowing into the other quenching chamber elements 5. In
other words, all the gas flows preferably run, in the sense of a
nozzle, into the mouth area of the gas outlet channel 9. In the
right-hand part of FIG. 4, the gas outlet channel 9 is subdi-
vided by way of an incident-flow aid 82 into a measurement
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flow channel 91 and a main flow channel 92. In the example
shown in FIG. 4, the pressure-dependent operating element
10 is connected via two pressure connection lines 15, 16 to the
unconstricted area of the gas outlet channel 9 in order to
detect the overpressure P1, and is connected to the constricted
area of the Venturi nozzle 8 in order to detect the reduced
pressure P2.

Furthermore, according to an embodiment of the invention,
the switching device 1 has at least two switching contacts 21,
22, which are pressed against one another in a sprung manner
when the switching device 1 is in the connected position, for
each pole. So-called contact springs are typically used for this
purpose. The switching contacts 21, 22 can be separated by
the effect of electromagnetic repulsion forces when a current
i flowing through the switching contacts 21, 22 exceeds a
specific threshold value for current limiting. Furthermore, the
switching device 1 has an overload and/or short-circuit detec-
tion element 40 in order to trip the switching mechanism 30.

Example embodiments being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the spirit
and scope of the present invention, and all such modifications
as would be obvious to one skilled in the art are intended to be
included within the scope of the following claims.

LIST OF REFERENCE SYMBOLS

1 Switching device, power switching device, MCCB

2 Switching contacts

3 Switching shaft

4 Current path

5 Quenching chamber

5' Common quenching chamber

6 Splitter stack

7 Housing

8 Venturi nozzle

9 Gas outlet channel

10 Pressure sensor, pressure-dependent operating element

11 Cylinder

12 Piston

13 Spring element, cylindrical spring

14 Operating slide

15 Pressure connection line,
Reduced-pressure connection line,
Flexible connection tube, connection tube

16 Pressure connection line,
Overpressure connection line,
Flexible connection tube, connection tube

17 Connecting piece

18 Membrane, piston

20 Common shaft

21, 22 Switching contacts

25 Tripping mechanism

30 Switching mechanism

40 Overload and/or short-circuit detection element,
current transformer

52 Partition, separating wall

81 Constriction

82 Incident-flow aid

90 Gas outlet common channel, common tube

91 Measurement flow channel

92 Main flow channel

93 Reverse-flow flap

DW Pressure wave

F Force

i Current

LB Arc

P1, P2 Pressures
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What is claimed is:

1. A switching device, comprising:

at least two switching contacts for interruption of a current

path, with the at least two switching contacts being
arranged in a quenching chamber to quench an arc which
is struck on opening, the quenching chamber opening
into a gas outlet channel for overpressure, produced
during the striking of the arc, to escape therefrom; and

a pressure sensor provided in the gas outlet channel for

pressure detection, the pressure sensor being useable to
trip a switching mechanism, connected at least indi-
rectly to the pressure sensor, of the switching device
upon reaching a target pressure value, the gas outlet
channel including a Venturi nozzle and a reduced pres-
sure, created in the Venturi nozzle as the gas flow passes
through, being detectable via the pressure sensor.

2. The switching device as claimed in claim 1, wherein the
gas outlet channel is in the form of a tube or shaft, and wherein
the gas outlet channel includes a constriction to produce the
reduced pressure.

3. The switching device as claimed in claim 1, wherein the
pressure sensor is connected to the Venturi nozzle via a pres-
sure connection line to detect the reduced pressure.

4. The switching device as claimed in claim 3, wherein the
pressure connection line includes a connecting piece for con-
nection to the Venturi nozzle, and wherein the connecting
piece includes a pressure equalizing element for at least vir-
tually gas-tight connection of the Venturi nozzle to the pres-
sure sensor.

5. The switching device as claimed in claim 1, wherein an
incident-flow element is arranged in the gas outlet channel
and divides the gas outlet channel into a measurement flow
channel and a main flow channel, and wherein the measure-
ment flow channel is provided for pressure detection by way
of the pressure sensor.

6. The switching device as claimed in claim 1, wherein the
pressure sensor is in the form of an at least approximately
gas-tight unit, and wherein the pressure sensor includes a
cylinder and a piston, arranged such that the piston can move
in the cylinder and includes an operating slide to trip the
switching mechanism.

7. The switching device as claimed in claim 6, wherein the
pressure sensor is connected as a pressure-dependent operat-
ing element to a tripping mechanism to trip the switching
mechanism.

8. The switching device as claimed in claim 1, wherein the
switching device includes a plurality of poles, wherein one
quenching chamber, one gas outlet channel and one pressure
sensor are provided for each pole, and wherein the respective
pressure sensor is connected to a tripping mechanism to trip
the switching mechanism.

9. The switching device as claimed in claim 8, wherein the
respective pressure sensors are connected to a joint common
shaft of the tripping mechanism.

10. The switching device as claimed in claim 1, wherein the
switching device includes a plurality of poles, wherein one
quenching chamber and one gas outlet channel are provided
for each pole, wherein the respective gas outlet channels open
into a joint gas outlet common channel and wherein the pres-
sure sensor is connected to the gas outlet common channel for
pressure detection, and is connected to a tripping mechanism
to trip the switching mechanism.

11. The switching device as claimed in claim 10, wherein
the gas outlet channels are each connected to the joint gas
outlet common channel via a reverse-flow flap.
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12. The switching device as claimed in claim 1, wherein the
switching device includes a plurality of poles, wherein all the
switching contacts are arranged in a common quenching
chamber, wherein the respective switching contacts of one
pole are electrically isolated from one another, wherein the
common quenching chamber opens into the gas outlet chan-
nel, and wherein the pressure sensor is connected to a tripping
mechanism to trip the switching mechanism.

13. The switching device as claimed in claim 1, wherein the
switching device includes at least two switching contacts
which are pressed against one another in a sprung manner
when the switching device is in the connected position, for
each pole, wherein the switching contacts are separateable by
an effect of electromagnetic repulsion forces when a current
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which is flowing through the switching contacts exceeds a
specific threshold value for current limiting, and wherein the
switching device includes at least one of an overload and
short-circuit detection element to trip the switching mecha-
nism.

14. The switching device as claimed in claim 1, wherein the
switching device is a power switching device.

15. The switching device as claimed in claim 2, wherein the
pressure sensor is connected to the Venturi nozzle via a pres-
sure connection line to detect the reduced pressure.

16. The switching device as claimed in claim 4, wherein the
pressure equalizing element is a membrane or a piston.
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