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(54) SWITCHGEAR

(57)  Aswitchgear (1) atleast one first contact (2) and
one second contact (3) is proposed, the switchgear (1)
comprises a first arc running electrode (4) and a second
arc running electrode (5), an arc quenching device (6) of
the switchgear (1) is arranged at least partially in a space
between the firstarc running electrode (4) and the second
arc running electrode (5), the arc quenching device (6)
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comprises an arc entrance (7) and at least one gas outlet
(8), the arc quenching device (6) comprises at least one
stationary non-conductive arc barrier (9), which arc bar-
rier (9) is embodied and positioned to cross an arc
traveling path (10) from the arc entrance (7) to the gas
outlet (8)
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Description

[0001] The present disclosure relates to a switchgear
according to the generic part of claim 1.

[0002] Separating electrical contacts carrying an elec-
tric current always cause an electric arc between the con-
tacts. Switchgears, especially circuit breakers, for inter-
rupting high currents typically comprise a device for ex-
tinguishing an arc. A common embodiment of such a de-
vice is an arc quenching chamber.

[0003] Known arc quenching chambers comprise a
plurality of metal plates, isolated from each other. The
arc is divided and cooled at the metal plates and thus
extinguished. The separate metal plates are hold in an
insulted body.

[0004] A drawback of these arc quenching chambers
is the high number of individual parts and the high effort
to assemble the complete arc quenching chamber. The
used metal plates are expensive, and they cause the
further problem of possible short circuits between some
of them. Metal plates further store thermal energy. This
might be a risk in case of a series of short circuit events.
The delayed heat emission can further damage the sur-
rounding plastic parts of the switchgear.

[0005] It is an object of the present invention to over-
come the drawbacks of the state of the art by providing
a switchgear with an arc quenching device, which com-
prises a low number of parts, which is easy to assemble,
and which lowers the risk of an electric and/or thermic
failure.

[0006] According to the invention, this object is solved
by the features of claim 1.

[0007] The switchgear contains a low number of parts,
and is easy to assemble. As no metal plates are neces-
sary the risk of electric and/or thermal damage is de-
creased. The arc quenching device can be made com-
plete out of plastic, in one or two pieces, without the need
to place a plurality of metal plates.

[0008] Dependent claims describe further preferred
embodiments of the invention.

[0009] Theinvention is described with reference to the
drawings, showing only a preferred embodiment.

Fig. 1 shows a preferred embodiment of an actual
switchgear with open housing;

Fig. 2 shows the switchgear according Fig. 1 with an
opened arc quenching device;

Fig. 3 shows one part of the open arc quenching
device according Fig. 2;

Fig. 4 shows the parts of the arc quenching device
according Fig. 2 in a three dimensional exploded
view; and

Fig. 5 shows the arc quenching device according
Fig. 2 in a three dimensional view.
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[0010] Fig. 1 and 2 showing a preferred embodiment
of a switchgear 1 comprising at least one first contact 2
and one second contact 3 to form an electrical conducting
path through the switchgear 1, the switchgear 1 compris-
es a first arc running electrode 4, which first arc running
electrode 4 is connected to the first contact 2 at least
when the contacts 2, 3 are positioned in a separated
state, the switchgear 1 comprises a second arc running
electrode 5, which second arc running electrode 5 is con-
nected to the second contact 3 atleast when the contacts
2, 3 are positioned in the separated state, an arc quench-
ing device 6 of the switchgear 1 is arranged at least par-
tially in a space between the first arc running electrode
4 and the second arc running electrode 5, the arc quench-
ing device 6 comprises an arc entrance 7 and at least
one gas outlet 8. The arc quenching device 6 comprises
at least one stationary non-conductive arc barrier 9,
which arc barrier 9 is embodied and positioned to cross
an arc traveling path 10 from the arc entrance 7 to the
gas outlet 8.

[0011] The switchgear 1 contains a low number of
parts, and is easy to assemble. As no metal plates are
necessary the risk of electric and/or thermal damage is
decreased. The arc quenching device 6 can be made
complete out of plastic, evenin one or two pieces, without
the need to place a plurality of metal plates.

[0012] The switchgear 1 is preferably embodied as cir-
cuit breaker, as shown in Fig. 1 and 2. As a circuit breaker
the switchgear 1 comprises at least one trigger 19. The
switchgear according Fig. 1and 2 comprises afirsttrigger
comprising a bimetal element and a second trigger 19 in
form of an electromagnetic-trigger.

[0013] The switchgear 1 comprises at least a first me-
chanical electrical contact 2 and a second mechanical
electrical contact 3. The first and second contacts 2, 3
form an electrical conducting path from a first clamping
device 20 of the switchgear 1 to a second clamping de-
vice 21 of the switchgear 1.

[0014] The switchgear 1 comprises a first arc running
electrode 4 and a second arc running electrode 5. Ac-
cording the preferred embodiment, the first contact 2 is
a stationary contact, which is positioned directly on the
first arc running electrode 4. According the preferred em-
bodiment, the second contact 3 is a movable contact.
When the contacts 2, 3 are positioned in a separated
state, as shown in Fig. 1 and 2, the second arc running
electrode 5 is connected to the second contact 3. When
the second contact 3 is connected to the first contact 2,
the second arc running electrode 5 is not connected to
the second contact 3.

[0015] The switchgear 1 comprises an arc quenching
device 6. Typical other terms for the arc quenching device
6 are arc extinguishing device, arc quenching chamber
or arc extinguishing chamber.

[0016] In case of a switch off operation, an arc 22 will
be established between the first contact and the second
contact 2, 3. The arc 22 moves from the contacts 2, 3 to
thefirstand second arcrunning electrode 4, 5, and moves
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along them to the arc quenching device 6. The arc
quenching device 6 is arranged at least partially in a
space between the first arc running electrode 4 and the
second arc running electrode 5.

[0017] The arc quenching device 6 comprises an arc
entrance 7 and at least one gas outlet 8. Preferably the
arc quenching device 6 is embodied as chamber, further
comprising at least a first side wall 11 or first lateral sur-
face and a second side wall 12 or second lateral surface.
Especially the chamber has substantially the form of a
cuboid, with the first and the second side walls 11, 12
each extending from the first arc running electrode 4 to
the second arc running electrode 5, as shown in Fig. 1
and 2.

[0018] The arc entrance 7 is an opening directed to the
contacts 2, 3 of the switchgear 1. Preferably the arc en-
trance 7 is - at least partially - formed as a nozzle 14, to
compress the arc plasma.

[0019] The arc quenching device 6 comprises at least
one stationary non-conductive arc barrier 9, which arc
barrier 9 is embodied and positioned to cross an arc
traveling path 10 from the arc entrance 7 to the gas outlet
8, which arc 22 is established between the first and the
second arc running electrode 4, 5. The arc barrier 9 ex-
tends the length of an arc 22 from the first arc running
electrode 4 to the second arc running electrode 5 by
crossing its way. This makes it necessary for the arc 22
to bend over the arc barrier 9. Another term for the arc
barrier 9 is non-conductive obstacle. "Non-conductive"
means that the arc barrier 9 comprises at least an insu-
lating surface.

[0020] The atleastone arc barrier 9 can have different
forms and different embodiments regarding the actual
design of the complete arc quenching device 6. Prefer-
ably the arc quenching device 6 contains a plurality of
arc barriers 9. Preferably the arc barriers 9 have sub-
stantially rectangular and/or L-shaped cross-sections, as
shown in Fig. 3. Especially the cross-section of the arc
barrier 9 is not circular. This would increase the surface
of the arc barrier 9 as well as the effect of cooling the arc
22.

[0021] Preferably the atleast one arc barrier 9 extends
from the first side wall 11 to the second side wall 12 of
the arc quenching device 6. According a highly preferred
embodiment, the at least one arc barrier 9 is arranged
substantially perpendicular to the first side wall 11 and/or
the second side wall 12, what supports the manufacture
of the arc quenching device 6 by injection molding. Es-
pecially the at least one arc barrier 9 is formed in one
piece or integrally with the first side wall 11 and/or the
second side wall 12.

[0022] In case of a plurality of arc barriers 9, all of them
are preferably substantially parallel.

[0023] The at least one arc barrier 9 is further prefer-
ably arranged substantially parallel to the firstarc running
electrode 4 and/or the second arc running electrode 5.
[0024] The arc quenching device 6 is preferably made
of plastic material, which may be partially vaporized by

10

15

20

25

30

35

40

45

50

55

an arc. Such plastic materials as well as the effect of
vaporization are well known in the field of arc quenching
devices 6.

[0025] According afurther preferred butnot shownem-
bodiment, the arc quenching device 6 comprises only
non-conductive parts, preferably made of plastic materi-
al. This causes a very simple and cost effective arc
quenching device 6.

[0026] The switchgear 1 typically comprises a molded
housing 13 made of an insulating plastic material. The
arc quenching device 6 can be embodied as separate
part, which is inserted into the switchgear 1. According
a not shown embodiment, the arc quenching device 6 is
an integral part of the switchgear 1, and the at least one
arc barrier 9 is formed integrally with at least a part of the
molded housing 13.

[0027] The at least one arc barrier 9 is embodied and
arranged to cross the way of the arc 22 from the arc
entrance 7 to the gas outlet 8. Preferably the at least one
arc barrier 9 is arranged in front of the at least one gas
outlet 8. This means the arc barrier 9 is positioned in a
sight line from the arc entrance 7 to the gas outlet 8 in
such a way, that an arc has to pass the arc barrier 9 on
its way to the gas outlet 8.

[0028] According the preferred embodiment the arc
quenching device 6 comprises a plurality of arc barriers
9. The plurality of non-conductive arc barriers 9 is em-
bodied and arranged in the arc quenching device 6 in
such a way, that - in a view from the arc entrance 7 - at
least 70% of the opening area of the at least one gas
outlet 8 or the area of the sum of all areas of all gas outlets
8 is covered by the arc barriers 9.

[0029] The arc quenching device 6 according the em-
bodiments shown in Fig. 1 to 3 comprises at least one
conducting element 15. This conduction element 15 is
preferably not electrical connected to another part or a
special electric potential.

[0030] According a first embodiment of the conducting
element 15, itis embodied as arc splitting plate 16, which
is preferably arranged substantially parallel to the first
arc running electrode 4 and/or second arc running elec-
trode 5. The arc 22 will be divided and cooled at the split-
ting plate 16.

[0031] According a second embodiment of the con-
ducting element 15, it is embodied as conducting obsta-
cle 17, which is embodied and positioned to cross the
arc traveling path 10 from the arc entrance 7 to the gas
outlet 8. Preferably the at least one conducting obstacle
17 is arranged substantially parallel to the at least one
non-conductive arc barrier 9.

[0032] Conducting obstacles 17 are helping to define
apreferred arc path 10 through the arc quenching device
6. Fig. 2 and 3 showing an arc quenching device 6 with
conducting elements 15 according the first and the sec-
ond embodiment.

[0033] Fig. 4 and 5 showing three dimensional views
of the preferred embodiment of the actual arc quenching
device 6. As best can be seen in Fig. 4 the basic structure



5 EP 3 699 941 A1 6

ofthe arc quenching device 6 is made of only twoidentical
plastic parts 23, which also could be named as first half
shell and second half shell. Both plastic parts 23 can be
made with the same mold, and itis not necessary to hold
different parts on stock.

[0034] The preferred arc quenching device 6 further
comprises the conductive arc splitting plate 16, which is
arranged in a slot 18 of the two half shells. Further con-
ductive obstacles 17 are arranged in receptacles of the
half shells. Although the conductive obstacles 17 are
shown in Fig. 4 arranged at the first side wall 11 the re-
ceptacles for them in the second side wall 12 are not
shown in the figures.

Claims

1. Switchgear (1) comprising at least one first contact
(2) and one second contact (3) to form an electrical
conducting path through the switchgear (1), the
switchgear (1) comprises afirstarc running electrode
(4), which first arc running electrode (4) is connected
to the first contact (2) at least when the contacts (2,
3)are positioned in a separated state, the switchgear
(1) comprises a second arc running electrode (5),
which second arc running electrode (5) is connected
to the second contact (3) at least when the contacts
(2, 3) are positioned in the separated state, an arc
quenching device (6) of the switchgear (1) is ar-
ranged at least partially in a space between the first
arc running electrode (4) and the second arc running
electrode (5), the arc quenching device (6) compris-
es an arc entrance (7) and at least one gas outlet
(8), characterized in that the arc quenching device
(6) comprises at least one stationary non-conductive
arc barrier (9), which arc barrier (9) is embodied and
positioned to cross an arc traveling path (10) from
the arc entrance (7) to the gas outlet (8).

2. Switchgear (1) according to claim 1, characterized
in that the arc quenching device (6) comprises at
least a first side wall (11) and a second side wall
(12), and that the at least one arc barrier (9) extends
from the first side wall (11) to the second side wall
(12).

3. Switchgear (1) according to claim 1 or 2, character-
ized in, that the at least one arc barrier (9) is ar-
ranged substantially perpendicular to the first side
wall (11) and/or the second side wall (12).

4. Switchgear (1) according to one of the claims 1 to 3,
characterized in, that the at least one arc barrier
(9) is arranged substantially parallel to the first arc
running electrode (4) and/or the second arc running
electrode (5).

5. Switchgear (1) according to one of the claims 1 to 4,
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10.

1.

12.

13.

characterized in, that the switchgear (1) comprises
a molded housing (13), and that the at least one arc
barrier (9) is formed integrally with at least a part of
the molded housing (13).

Switchgear (1) according to one of the claims 1 to 5,
characterized in, that the at least one arc barrier
(9) is arranged in front of the at least one gas outlet

(8).

Switchgear (1) according to one of the claims 1 to 6,
characterized in, that a plurality of non-conductive
arc barriers (9) is embodied and arranged in the arc
quenching device (6) in such a way, that - in a view
from the arc entrance (7)-at least 70% of the opening
area of the at least one gas outlet (8) is covered by
the arc barriers (9).

Switchgear (1) according to one of the claims 1 to 7,
characterized in, that the arc entrance (7) is - at
least partially - formed as a nozzle (14).

Switchgear (1) according to one of the claims 1 to 8,
characterized in, that the arc quenching device (6)
comprises only non-conductive parts, preferably
made of plastic material, especially a plastic material
that may be partially vaporized by an arc.

Switchgear (1) according to one of the claims 1 to 8,
characterized in, that the arc quenching device (6)
comprises at least one conducting element (15).

Switchgear (1) according to claim 10, characterized
in, that the at least one conducting element (15) is
embodied as arc splitting plate (16), which is prefer-
ably arranged substantially parallel to the first arc
running electrode (4) and/or second arc running
electrode (5).

Switchgear (1) according to claim 10 or 11, charac-
terized in, that the at least one conducting element
(15) is embodied as conducting obstacle (17), which
is embodied and positioned to cross the arc traveling
path (10) from the arc entrance (7) to the gas outlet

(8).

Switchgear (1) according to claim 12, characterized
in, that the at least one conducting obstacle (17) is
arranged substantially parallel to the at least one
non-conductive arc barrier (9).
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