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(54) SWITCHING DEVICE WITH IMPROVED ARC EXTINCTION

(57) The invention relates to a switching device (1),
comprising a housing (2) having a contact chamber (14),
at least one pair (4) of contacts (6), wherein the contacts
of the at least one pair are arranged in the contact
chamber and are adapted to be moved from a closed
position (44), in which the contacts contact each other, to
an open position (34), in which the contacts are spaced
apart fromone another by a contact gap (36), at least one
blowout magnet (8) configured to create a magnetic field

for distracting arcs (64) generated in the open position, at
least one stack (10) of electrically decoupled arc splitting
blades (11) for receiving the arcs, the arc splitting blades
at least partially located in the contact chamber, wherein
a distance (68) between the at least one stack of arc
splitting blades and the contact gap is smaller than 3
lengths of the contact gap. A switching device according
to the invention is capable of extinguishing arcs quickly
and reliably.
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Description

[0001] The invention relates to a switching device, e.g.
for high voltage applications.
[0002] Switching devices are used for opening or clos-
ing a conducting path in an electrical circuit. To open or
close the electrical circuit, contacts are moved from a
closed position to an open position or vice versa. When
the contacts are opened, arcs may be generated be-
tween the contacts, as the current flow between the
contacts is abruptly interrupted. These arcsmaydamage
the switching device over time, if the arcs are not extin-
guished quickly and reliably.
[0003] It is therefore an object of the invention to pro-
vide a switching device capable of extinguishing arcs
quickly and reliably.
[0004] This object is solved by a switching device,
comprising a housing having a contact chamber, at least
one pair of contacts, wherein the contacts of the at least
one pair are arranged in the contact chamber and are
adapted to bemoved from a closed position, in which the
contacts contact each other, to an open position, in which
the contacts are spaced apart from one another by a
contact gap, at least one blowout magnet configured to
create a magnetic field for distracting arcs generated in
the open position, at least one stack of electrically de-
coupled arc splitting blades for receiving the arcs, the arc
splitting blades at least partially located in the contact
chamber, wherein a distance between the at least one
stack of arc splitting bladesand the contact gap is smaller
than 3 lengths of the contact gap.
[0005] The magnetic field of the blowout magnet di-
rects the arc generated in the contact gap in the direction
one of the arc splitting blades. Once the arc has reached
oneof the arc splitting blades it is split into several smaller
arcwithin the stack and thus quickly extinguishedwithout
creating much smoke and/or ablation. The claimed dis-
tance between the contact gap and the stack of arc
splitting blades makes sure that almost any arc reaches
the stack. Asa sideeffect, the sizeof the switchingdevice
becomes more compact.
[0006] The above invention may be further improved
by adding one or more of the features described in the
following, whereby each of these features is advanta-
geous in itself, and may be combined independently
and/or inanydesiredmannerwithanyof theother feature
described herein.
[0007] In one embodiment, the contacts may be both
movable, while in another embodiment one contact may
be movable and the other contact of the pair of contacts
may be stationary.
[0008] Theat least onestackofarcsplittingbladesmay
overlap the contact with respect to the switching direc-
tion. The switchingdirectionmay correspond to thedirec-
tion, along which the contacts are moved from an open
position to a closed position or from a closed position to
an open position. The term "overlapping" may mean that
the stacks are positioned next to the contact gap.

[0009] Preferably, at least two stacks of arc splitting
blades may be arranged opposite to each other with
respect to the contact gap. In particular, the stacks
may be opposite to a connection line of two pairs of
contacts and/or a connection line of the magnets. The
connection line between two pairs of contacts may cor-
respond a connection line between two contact gaps.
The at least two stacks may have a symmetrical design
with respect to a plane of symmetry which intersects the
pair of contacts.
[0010] Each pair of contacts may be assigned two,
preferably exactly two stacks of arc splitting blades.
Optionally, more or less than two stacks of arc splitting
blades may be assigned to each pair of contacts. Pre-
ferably, each stack of arc splitting blades may comprise
exact six arc splitting blades. More or less than six arc
splitting blades may be provided in each stack of arc
splittingblades. Thearc splittingbladesof theat least one
stackof arc splittingbladesmaybeelectrically decoupled
from each other and/or or from the contacts.
[0011] According to one embodiment, the arc splitting
blades may be formed as simple plates.
[0012] The housing, in particular the housingwall, may
surround at least partially at least one pair of contacts
and/or the contact gap. The housing and/or the housing
wall may also surround the at least one stack of arc
splitting blades.
[0013] There may be provided two blowout magnets
that, in particular, may be located opposite to each other
and/or may be arranged with the at least one pair of
contacts interposed therebetween The magnetic field
created by the at least one blowout magnet may at least
partially penetrate the contact chamber and may direct
the arcs towards the arc splitting blades. The direction
may be caused by a magnetic force, in particular the
Lorentz-force. The direction of distraction of the arc may
be perpendicular to themagnetic field and perpendicular
to the direction of motion of the arc. The direction of
distraction may be described by the right-hand rule. If
more than one blowoutmagnet is provided, themagnetic
fields created by the blowout magnets may extend in
different directions. Thus, the direction of distraction of
the arc may result from superimposed magnetic forces
exertedby themagnets. Theat least oneblowoutmagnet
maybeapermanentmagnet oranelectromagnet. Ifmore
than one blowout magnet is provided, both a permanent
magnet and an electromagnet may be used as blowout
magnets.
[0014] The switching device may further comprise a
partitioning wall for receiving and extinguishing arcs that
are deflected to the center of the switching device. The
partitioning wall may be located in the contact chamber.
Preferably, the partitioning wall extends between two
pairs of contacts, in particular along a direction, which
is parallel to the direction of the contact gap. In another
embodiment, the partitioning wall may extend between
the contact gaps, such that the partitioningwall is located
between the two contact gaps of two pairs of contacts.
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[0015] The partitioning wall may completely, but at
least partially, separate the pairs of contacts and/or the
contact gaps. Alternatively or cumulatively, the partition-
ing wall may extend parallel to the at least one blowout
magnet.
[0016] The partitioningwall may bemade of an insulat-
ing material and may be monolithically formed with or
connected to the housing. In particular, the partitioning
wall may be removable from the housing, e.g. via an
access opening in the housing wall. To facilitate arc
extinguishing, the partitioning wall further may comprise
at least one stack of arc splitting blades.
[0017] According to another embodiment, the arc split-
ting blades of a stack of arc splitting blades may be
arranged parallel to each other. A parallel arrangement
of the arc splitting blades has advantages with regard to
the assembly, since the alignment of the arc splitting
blades relative to each other or relative to the housing
is simplified.
[0018] A normal axis of the arc splitting blades may
extend along a stacking direction. The stacking direction
may extend parallel to the switching direction, i.e. parallel
to the contact gap. However, in another embodiment, the
stacking direction may be perpendicular to the switching
direction. The normal axis of the arc splitting blades may
possibly extend along a normal axis of the at least one
blowout magnet and/or along a connection line between
the blowout magnets.
[0019] According to another aspect, at least two arc
splitting blades in the same stack of arc splitting blades
may have an inclination relative to one other. Arc splitting
blades inclined relative to each other can be directed to a
common area, in particular even to a common point. In
this way, the arc splitting blades of a stack can be direc-
ted, for example, to the area or point in the contact
chamber where the arcs are most likely to occur. Such
an arrangement of arc splitting blades improves the arc
extinguishing capability of the switching device.
[0020] The longitudinal axes of at least two arc splitting
blades, preferably of all arc splitting blades of one stack,
may intersect in a commonpoint. The commonpointmay
be the center point of the contact gap and/or the point
where the arcs emerge most likely. At least two, prefer-
ablyall arc splittingbladesofonestackmaypoint towards
the contact gap, in particular the center of the contact
gap.
[0021] Inparticular, all pairsof twoadjacentarcsplitting
blades may have the same inclination with respect to
each other. The distance between two adjacent arc split-
ting blades may decrease or increase along the long-
itudinal axes of the arc splitting blades.
[0022] In one embodiment, the plane of at least some,
preferably all, arc splitting blades of a stack are oriented
tangential to the direction of the magnetic field of a
blowout magnet at the location of the respective arc
splitting blade. In particular, this blowout magnet may
be the blowout magnet that generates a Lorentz force
directed towards the stack.

[0023] According to another embodiment of the inven-
tion, at least one arc splitting blade of a stack of arc
splitting blades may protrude further into the contact
chamber towards the contacts then at least one other
arc splitting blade of the same stack of arc splitting
blades. Such an arrangement makes it possible for each
splitter blade to protrude along the stacking direction in
the direction of the contacts, irrespective of its respective
position in thestack, to theextent that a distancebetween
the point at which the arcs are formed and the tip of the
splitter blade facing towards this point can be kept con-
stant. In this way, the arcs to be extinguished are dis-
tributed more evenly over the arc splitting blades.
[0024] In one example, all arc splitter blades of a stack
are located at the same distance from the contact blade.
A difference of±20%of the distancemay be considered
as the same distance. Such an arrangement increases
the probability that an arc is caught by one of the arc
splitting blades.
[0025] An arc splitting blade may protrude further into
the contact chamber towards the contacts or the contact
gap, respectively, the further it is spaced from the contact
or the contact gap, respectively, in relation to the switch-
ing direction. In particular, an arc splitting blade located at
the end of the stack may protrude further into the contact
chamber and/or the contact gap than an arc splitting
blade inside the stack.Theendsof thearc splittingblades
that protrude further into the contact chamber may be
closer to the contact gap, in particular closer to the center
of thecontactgap, than theendsof thearcsplittingblades
that protrude less.
[0026] The arc splitting blades may further be oriented
symmetrically around a center plane of the stack and/or a
center arc splitting blade. The center planemayextend in
themiddle of a stackwith respect to the stacking direction
and/or may extend along the center arc splitting blade.
[0027] According to a further embodiment, at least one
arc splitting blade of the at least one stack of arc splitting
blades may comprise a recess or, synonymously, a
notch, at an end facing towards the contacts. Such a
recess increases the frontal surface of the arc splitting
blades at their end facing towards the contacts. An en-
larged frontal surface facilitates the absorption of the
arcs, which are directed towards the arc splitting blades.
[0028] The recess, in particular their footpring or base
area, may have a rounded contour with respect to a
longitudinal plane of the arc splitting blade, for example
the shape of a circle segment or a parabolic shape. The
contour may - at least partially - be convex or concave.
The contour may extend along the lateral surface of a
cylinder, the longitudinal axis of which may extend along
the switching direction. Analogously, the contour may
extend along the lateral surface of a sphere, whose
center is in the center of the contact gap.
[0029] A length of the recesses may extend along a
direction facing towards the contact gap, and/or may
extend along the loot longitudinal axis of the arc splitting
blades. The lengths of the recesses of the arc splitting
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blades may change, in particular gradually, along the
switching direction. The bottom arc splitting blade and/or
the top arc splitting blade may have the recess with the
greatest length, and/or the center arc splitting blade may
have the recess with the least length.
[0030] The shape of the recesses may be different or
identical at each arc splitting blade. The change of the
shapes of the recessesmaybe gradually. In particular, all
pairs of two adjacent arc splitting blades may have the
same difference in the length of the recesses.
[0031] The recessmay at least partially extend around
the contact gap. The recess may be U-shaped and/or
may comprise legs that may form the recess between
them.
[0032] According to another embodiment, the distance
between adjacent arc splitting blades may be less than
75% of the length of the contact gap. This proportionality
allows the number of arc splitting blades next to the
contact gap to be increased, which improves the extinc-
tion of the arcs.
[0033] The lengthof thecontact gapmaycorrespond to
the distance between two contacts of one pair of con-
tacts, when the contacts are maximally opened or maxi-
mally spaced apart from one another, respectively. A
deviation of 5 percentage points from the proportionality
factor of 75% is tolerated.
[0034] In another aspect, the distance between adja-
cent arc splitting blades may at least be as large as the
thicknessof thearcsplittingblades. Inorder for thearcs to
be extinguished reliably and quickly, the arc splitting
blades must be electrically decoupled from each other.
The suggested distance between adjacent arc splitting
blades ensures that the arc splitting blades do not touch
each other even under difficult environmental conditions,
e.g. under the influence of vibrations.
[0035] The thickness may correspond to the average
thickness of a single arc splitting blade or to the average
thickness of all arc splitting blades, in particular of the
same stack of arc splitting blades.
[0036] According to another aspect of the invention, at
least one of the arc splitting bladesmay have at least one
tapered section at the end facing towards the contacts. At
tapered sections of an electrical conductor - i. e. the
tapered section of the arc splitting blades ‑, the electro-
magnetic field strength is increased, which improves the
absorption of an arc deflected towards the arc splitting
blades.
[0037] The end of the arc splitting blade may also face
towards the contact gap. The tapered section may for
example be pointed, tipped, rounded, or sharpened. The
tapered section may further comprise a bevel, a chamfer
or an edge.
[0038] The thickness of the tapered section may be
smaller than the thickness of the arc splitting blade. The
arc splitting blade may be tapered along its longitudinal
axis and along the direction of the contacts, ending in
particular in a cutting edge.
[0039] According toa furtheraspect, at least twostacks

of arc splitting blades may be arranged opposite to each
otherwith respect to thecontact gap. If alternating current
flows through the contacts, the direction of the current
through thecontacts reversesperiodically.Dependingon
this, the directions of movement of the arcs also reverse.
Since - according to the right-hand rule - the direction of
deflection of the arcs is perpendicular to the magnetic
field of the at least one blowout magnet and perpendi-
cular to thedirectionofmovementof thearcs, thearcsare
deflected in opposite directions depending on the direc-
tion of current. By providing at least two opposing stacks
of arc splitting blades, all arcs can be absorbed and thus
extinguished, regardless of where they have been de-
flected.
[0040] The at least one blowout magnet may be ar-
ranged in such a way that the magnetic field it produces
causes the arcs to be deflected from the contact gap in
the direction of the arc splitting blades of one of the
stacks. In particular, the field lines of the at least one
blowoutmagnetmayextendperpendicularly to the length
direction of the contact gap.
[0041] If more than one blowout magnet is provided,
the blowoutmagnetsmay be arranged in such away that
the magnetic fields, in particular the magnetic field lines,
of the blowout magnets are aligned. As a result, the
magnetic forces exerted on the arcs may extend in the
same direction, causing a faster deflection of the arcs.
[0042] The stacks may be opposite to the connection
line of two pairs of contacts and/or the connection line
between two blowout magnets. The connection line be-
tween two pairs of contacts may be the connection line
between two contacts gaps, in particular the centers of
the contact gaps.
[0043] Each contact pair may be assigned exactly two
stacks of arc splitting blades.
[0044] According to another embodiment, the housing
mayat least partially bemadeof ceramic. In particular, an
inner surface of the housing wall that encloses the con-
tact chamber, and/or or the partitioning wall may at least
partially be made of ceramic. Ceramic materials are
resistant to high temperatures, which increases the ther-
mal load capacity and thus the service life of such a
switching device.
[0045] In another aspect, the at least one arc splitting
blade may be overmolded by the housing. Thereby, the
arcsplittingbladesmaybe inserted into the injectionmold
of the housing during the injection moulding process.
Such a switching device is easy and cost-efficient to
manufacture, especially in the context of an automated
production process such as injection molding.
[0046] According to another embodiment of the inven-
tion, the switching device may comprise an insert con-
figured to be inserted into the housing, the insert further
comprising at least one stack of arc splitting blades. The
provision of an insert can simplify the assembly of the
switching device, since the arc splitting blades can be
inserted into the housing not individually, but in stacks
and as part of the insert. Furthermore, the arc splitting
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blades can be assembled with the insert under more
favourable conditions.
[0047] Eachof thearc splitting bladesmaybeseated in
a slot, chute or channel of the insert. The insert may be a
premolded assembly. In particular for establishing a
press-fit between the insert and the housing, the insert
may be insertable into the housing.
[0048] With respect to a further embodiment, the at
least one stack of arc splitting blades may extend further
along a switching direction than the contact gap. By
overlapping the contact gap in the direction of the switch-
ing direction, the stacks of arc splitting blades can better
absorb arcs that are at least partially deflected in the
direction above or below the contact gap. A switching
device according to this embodiment absorbs the arcs
particularly reliably.
[0049] The switching direction may correspond to the
direction extending along the longitudinal axis of the
contact gap and/or along the length of the contact gap.
The switching direction may further extend along the
direction, along which the contacts are moved from the
open position to the closed position or from the closed
position to the open position.
[0050] According to another embodiment, areas of the
stack that extend beyond the contact gapmay each have
an equal number of arc splitting blades. In this way, arcs
can be reliably absorbed, regardless of whether they are
deflected in the direction above or below the contact gap.
[0051] In particular, exactly 3 arc splitting blades may
be present above and below the contact gapwith respect
to the switching direction and/or all areas of the stack that
extend beyond the contact gap may comprise 3 arc
splitting blades.
[0052] A number of arc splitting blades above the
contact gap with respect to the switching direction may
correspond to a number of arc splitting blades below the
contact gap with respect to the switching direction.
[0053] According to another aspect, at least one of the
arc splitting bladesmaybemadeof copper. Copper has a
high electrical conductivity, which increases the ability of
the arc splitting blades to absorb arcs.
[0054] Preferably, all arc splitting blades are made of
copper. The at least one arc splitting blademay further be
made of aluminum and/or steel. The arc splitting blades
may be monolithically formed or plated. Further, the at
least one arc splitting blade may comprise at least one
inlay made of copper, aluminum, or steel.
[0055] In the following, the invention is explained ex-
emplarily in more detail with reference to the drawings
and in accordance with several embodiments, the differ-
ent features of which can be combined with one another
as desired in accordancewith the above general descrip-
tion. Moreover, a feature may be omitted from the below
embodiments if its technical effect is not required in a
particular application. Likewise, a feature described
above that is not present in an embodiment as described
belowmay be added if its technical effect is not essential
for a particular application.

[0056] In the following, the same reference numerals
are used for elements that correspond to each other with
respect to at least one of structure and function.

Fig. 1 shows a schematic perspective sectional
view of a switching device according to a pos-
sible embodiment;

Fig. 2 shows a schematic sectional view of the
switching device shown in Fig. 1;

Fig. 3 shows a schematic sectional view of the
switching device shown in Fig. 1 and Fig. 2;

Fig. 4 shows a schematic sectional view of a switch-
ing device according to another possible em-
bodiment;

Fig. 5 shows a schematic sectional view of a switch-
ing device according to even another possible
embodiment;

Fig. 6 shows a schematic sectional view of an arc
splitting blade according to a possible embo-
diment;

Fig. 7 shows a schematic top view of an arc splitting
blade according to a possible embodiment;

Fig. 8 shows a schematic sectional view of a switch-
ing device according to a possible embodi-
ment, the switching device being in an oper-
ating state and the contacts being in a closed
position;

Fig. 9 shows a schematic sectional view of a switch-
ing device according to a possible embodi-
ment, the switching device being in an oper-
ating state and the contacts being in an open
position;

Fig. 10 shows a schematic sectional view of a switch-
ing device according to another possible em-
bodiment of the invention;

Fig. 11 shows a schematic sectional view of an arc
splitting blade according to a further possible
embodiment;

Fig. 12 shows a schematic perspective sectional
view of a switching device according to an-
other possible embodiment;

Fig. 13 shows a schematic sectional view of the con-
tact chamber of the switching device accord-
ing to Fig. 9.

[0057] In the following, the structure of switching de-
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vices according to several possible embodiments is de-
scribed with reference to Fig.1 to Fig. 13. It should be
noted that - according to someembodiments - two pairs 4
of contacts 6, two blowout magnets 8 and at least two
stacks 10 of arc splitting blades 11 are shown. The
invention is not limited to these embodiments, as they
are purely exemplary and serve for illustration purposes
only. As can be seen in Fig. 12, the switching device 1
may also have only a single pair 4 of contacts 6, only one
blowout magnet 8, and a single stack 10 of arc splitting
blades 11.
[0058] The following descriptions refer to Fig. 1 to Fig.
13.
[0059] The contact device 1 comprises a housing 2,
two pairs 4 of contacts 6, blowout magnets 8, and stacks
10 of arc splitting blades 11. The housing 2 has a sub-
stantially cuboid shape and comprises a housing wall 12
that encloses a contact chamber 14. Inside the contact
chamber 14, the pairs 4 of contacts 6 are arranged. Each
pair 4 of contacts 6 comprises two contacts 6 that are
adapted to be opened and closed along a switching
direction 16. In the embodiment of Fig. 1, each pair for
of contacts 6 comprises a stationary contact 18 and a
movable contact 20. The stationary contacts 18 are
substantially cylindrical contact studs 22 that are partially
received in the housingwall 12. Themovable contacts 20
of both pairs 4 of contacts 6 are located on a contact
bridge24,which is connected toaplunger26byacontact
bridgeholder30andaspring32.Thecontactbridge24 is,
together with the movable contacts 20, movable along
the switching direction 16.
[0060] When the pair 4 of contacts 6 are in an open
position 34, i. e. when the contacts 6 of the same pair 4 of
contacts 6 are spaced apart from one another along the
switching direction 16, a contact gap 36 is formed be-
tween the contacts 6. The contact gap 36 has a length 38
with respect to the switching direction 16. In the shown
embodiment, the length 38 of the contact gap 36 is the
distance between the contacts 6, in particular between
contact pills 40 of the same pair 4 of contacts 6. The
contact pills 40may be located at an axial end 42 of each
of the contacts 6 facing towards the contact gap 36. The
contact pills 40areconfigured to contact eachotherwhen
the contacts 6 of a pair 4 of contacts 6 are in a closed
position 44 (see Fig. 8).
[0061] As best seen in Fig. 2, a contact 6 may further
comprise a contact head 46. In the shown embodiment,
the contact head 46 is located at the axial ends 47 of the
contact studs 22. The contact head 46 has a convex
curvature with respect to a longitudinal axis 48 of each
contact stud 20. The contact head 46 may further com-
prise a shoulder 50, a rear surface 52 of the shoulder 50
facing away from the contact gap 36. In particular, a
normal axis 54 of the rear surface 52 of the shoulder
50 may extend along the longitudinal axis 48 of the
contact studs 22 and away from the contact gap 36.
[0062] As further seen in Fig. 2, the contact device 1
may comprise two cuboid blowout magnets 8 that are

positioned on an outer surface 56 of the housing wall 12.
Theblowoutmagnets8areorientedparallel toeachother
and normal axes 58 of the blowout magnets 8 extend
along a connection line 60 between the stationary con-
tacts 18. In an operating state 62, the blowout magnets 8
create a magnetic field for exerting a magnetic force 134
on an arc 64 occurring in the contact chamber 14 when
thecontacts 6are in theopenposition34. In theoperating
state 62, the magnetic field of the blowout magnets 8 at
least partially penetrates the contact chamber 14. In the
embodiment shown in Fig. 2, the pair 4 of contacts 6 and
the stacks 10 of arc splitting blades 11 are positioned
between the blowout magnets 8 and thus, in the operat-
ing state 62, are affected by themagnetic field created by
the blowout magnets 8.
[0063] In the embodiments of Fig. 1 and Fig. 2, each
pair 4 of contacts 6 has two stacks 10 of arc splitting
blades 11, the stacks 10 being opposite to one another
with respect to the contact gap 36. Each stack 10 of arc
splitting blades 11 comprisesmultiple arc splitting blades
11 that are spacedapart fromeachother alonga stacking
direction 66. In the shown embodiments, the stacking
direction 66 extends along the switching direction 16 and
perpendicular to the normal axes 58 of the blowout
magnets 8. The arc splitting blades 11 of each stack 10
are electrically decoupled from one another and are
provided for receiving and splitting arcs 64 occurring
inside the contact chamber 14 and being deflected by
the blowout magnets 8 towards the arc splitting blades
11.
[0064] As best seen in Fig. 3, at least one stack 10 of
arc splitting blades 11may at least partially overlap - with
respect to the switching direction 16 - sections 142 ad-
jacent to the contact gap 36 with respect to the switching
direction 16. In particular, an upper section 144 may
extend from the contact pill 40 of the stationary contact
18 along the switching direction 16 and away from the
contact gap 36, and a lower section 146may extend from
the contact pill 40 of the movable contact 20 along the
switching direction 16 and away from the contact gap 36.
In the embodiment shown in Fig. 3, equal numbers of arc
splittingblades11overlapboth theupper section144and
the lower section 146 with respect to the switching direc-
tion 16. In particular, 3 arc splitting blades 11 overlap both
the upper section 144 and the lower section 146 with
respect to the switching direction 16, while two arc split-
ting blades 11 overlap the contact gap 36 with respect to
the switching direction 16.
[0065] The distance 68 between the at least one stack
10 of arc splitting blades 11 and the contact gap 36 is
smaller than 3 lengths 38 of the contact gap 36. The
distance 68 between the at least one stack 10 of arc
splitting blades 11 and the contact gap 36 may represent
the shortest distance between a contact gap axis 70,
which extends through the contact pills 40 of both con-
tacts 6 of the same pair 4 of contacts 6, and an end plane
148of thestack10 facing towards thecontacts6.Theend
plane 148 of the stack extends through the arc splitting
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blade ends 82 facing towards the contacts 6. In the
embodiment shown Fig. 3, all arc splitting blades 11 of
both stacks 10 protrude from the housing wall 12 into the
contact chamber 14 to the same extent, so that the end
planes 148 of the stacks 10 of arc splitting blades 11 are
parallel to the contact gap axis 70. The contact gap axis
70 of the switching device 1 shown in Fig. 3 is identical to
the longitudinal axis 48 of the contact stud 22.
[0066] In the embodiment shown in Fig. 1, each of the
arc splitting blades 11 is separately received inside the
housing wall 12 of the housing 2. The arc splitting blades
11 may be overmolded by the housing 2.
[0067] As shown in Fig. 10, the switching device 1may
further comprise an insert 74. The insert 74 comprises a
stack 10 of arc splitting blades 11, of which each is
attached to the insert 74. In the embodiment shown,
the insert 74 is press-fitted into the housing wall 12 of
the housing 2.
[0068] As best seen in Fig. 3, the arc splitting blades 11
may be arranged parallel to each other and adjacent arc
splitting blades 11 may be spaced apart from each other
by a distance 76. According to a possible embodiment,
the distance 76 between adjacent arc splitting blades 11
of a stack 10 of arc splitting blades 11 may be maximally
about 75%of the length 38 of the contact gap 36. Accord-
ing to a further embodiment, the distance 76 of adjacent
arc splitting blades 11 may be at least as large as a
thickness 78 of the arc splitting blades 11. The thickness
78 of the arc splitting blades 11 may be measured along
the stacking direction 66. In case the arc splitting blades
11 have different thicknesses 78, the distance 76 of
adjacent arc splitting blades 11 may be at least as large
as the thickest of the arc splitting blades 11.
[0069] According to a possible embodiment shown in
Fig. 4, at least two arc splitting blades 11 of a stack 10 of
arc splitting blades 11may have an inclination 80 relative
to eachother. In Fig. 4, all pairs 10of adjacent arc splitting
blades 11 have the same inclination 80 relative to each
other and all arc splitting blades 11 point towards the
contact gap36. Inparticular, adistancebetween theends
82 of two adjacent arc splitting blades 11 facing towards
the contacts 6 is smaller than a distance between the
ends 84 facing away from the contacts 6 of two adjacent
arc splitting blades 11 with respect to the switching direc-
tion 16.
[0070] Each of the arc splitting blades 11 protrudes
from an inner side 86 of the housing wall 12 towards the
contacts 6, so that ends 82 of the arc splitting blades 11
facing towards the contacts 6 are located in the contact
chamber 14. In the embodiment of Fig. 3, all arc splitting
blades 11 protrude perpendicularly from the housing wall
12. Further, all arc splitting blades11 shown inFig. 3 have
the same length 87 and protrude equally far from the
inner side 86 of the housing wall 12 into the contact
chamber 14. In particular, a protruding distance 88 with
respect to longitudinal axes 90 of the arc splitting blades
11 between ends 82 of the arc splitting blades 11 facing
towards the contacts 6 and the inner side 86 of the

housingwall 12maybe identical for all arc splittingblades
11.
[0071] According to a further embodiment, the arc
splitting blades 11 may protrude from the inner side 86
of the housing wall 12 into the contact chamber 14 to
different extents. As shown in Fig. 5, the arc splitting
blades 11 closest to a center plane 92 of the stack 10
of arc splitting blades 11 may for example have the
smallest protruding distance 88 and the arc splitting
blades 11 that are spaced apart furthest from the center
plane 92 of the stack 10 of arc splitting blades 11 with
respect to the stacking direction 66 may have the largest
protruding distance 88. The center plane 92 extends
perpendicular to thestackingdirection66and isarranged
in themiddle of a topsplitter blade94andabottomsplitter
blade 96 with respect to the stacking direction 66. Of all
arc splitting blades 11 in a stack 10 of arc splitting blades
11, the top splitter blade 94 and the bottom splitter blade
96 may be furthest away from the center plane 92 with
respect to the stacking direction 66.
[0072] As seen in Fig. 6, the arc splitting blades 11
further may comprise a tapered section 98 that is located
at theends 82of the arc splitting blades11 facing towards
the contacts 6. The tapered section 98 shown in Fig. 6
comprises bevels 100 that taper along the longitudinal
axis 90 of the arc splitting blades 11 and towards the
contacts 6. The thickness 78 of the arc splitting blades 11
decreases along the longitudinal axis 90 of the arc split-
ting blade11and towards the contacts 6. At an end102of
the tapered section 98 facing towards the contacts 6, the
arc splitting blades 11 comprises an edge 104 that ex-
tends along a whole width 106 of the arc splitting blades
11. As shown in Fig. 1, the width 106 of the arc splitting
blades 11 may extend along the connection line 60
between two stationary contacts 18. According to an-
other embodiment, the edge 104 may only extend sec-
tionally along the width 106 of the arc splitting blades 11.
[0073] The tapered section 98 may also be designed
differently. The tapered section 98 of the embodiment
shown in Fig. 11 has only a single bevel 100 extending
from a top surface 108 to a bottom surface 110 of the arc
splitting blade 11 and thus tapers along the longitudinal
axis 90 of the arc splitting blades 11 and towards the
contacts 6. The thickness 78 of the arc splitting blade 11
decreases along the longitudinal axis 90 of the arc split-
tingblade11and towards thecontacts6.At theend102of
the tapered section 98 facing towards the contacts 6, the
bevel 100 ends in an edge 104 that is located on the
bottom surface 110. According to another embodiment,
theedge104maybe locatedon the top surface108of the
arc splitting blade 11.
[0074] According to a further embodiment, at least one
arc splitting blade 11 may comprise a recess 112 at an
end 82 of the arc splitting blade 11 facing towards the
contacts 6. The recess 112 shown in Fig. 7 is formed by a
substantiallyU-shapedendsection114of thearcsplitting
blade 11. In particular, theU-shapedarc splitting blade 11
comprises two legs 116 that are opposite to each other
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with respect to the longitudinal axis 90 of the arc splitting
blade 11. Thus, the recess 112 is built symmetrically to
the longitudinal axis 90 of the arc splitting blade 11.
[0075] In the following, the function of a switching
device 1 according to a possible embodiment is de-
scribed with respect to Fig. 8, Fig. 9 and Fig. 13.
[0076] In the operating state 62, an electrical current
flows through the switching device 1, as the contacts 6
are in the closedposition44. Thecontacts 6of eachpair 4
of contacts 6 are in contact with each other, so that the
contact pills 40 of the contacts 6 of each pair 4 of contacts
6 abut each other. As indicated by the dotted line in Fig. 8,
a path of the electrical current 118may extend froma first
stationary contact 120 to a first movable contact 122,
from the first movable contact 122 to a second movable
contact 124 via the contact bridge 24, and from the
second movable contact 124 to a second stationary
contact 126. All contacts 6 thus may form an electrical
circuit 128. According to the embodiment of the switching
device 1 shown inFig. 12, only two contacts 6 of the same
pair 4 of contacts 6 may form an electrical circuit 128, so
that the path of the electrical current 118 may extend
between two contacts 6 of the same pair 4 of contacts 6
(indicated through dotted line).
[0077] As the contact bridge 24 comprising the mova-
ble contacts 20 is moved away from the stationary con-
tacts 18, the contacts 6 of each pair 4 of contacts 6 are
moved from the closed position 44 into the open position
34.Asa result, thecontact gap36 is formedbetweenboth
the first stationary contact 120 and the first movable
contact 122 as well as between the second stationary
contact 126 and the secondmovable contact 124. As the
current flow is abruptly interrupted during opening of the
contacts 6, arcs 64mayoccur in the contact gap36. In the
embodiment of Fig. 9, an arc 64 is formed in each contact
gap 36. As long as the arc 64 is not deflected by the at
least one blowout magnet 8, each arc 64 has an initial
direction of movement 130 which, in the embodiment
shown, extends along the connecting line 132 of the
contact pills 40 of each pair 4 of contacts 6 (see detail
view in Fig. 13)
[0078] In theoperating state62, the blowoutmagnets 8
create a magnetic field, which penetrates the contact
chamber 14. As the arcs 64 occur and move along the
initial direction of movement 130, the magnetic field
created by the blowout magnets 8 distracts the arcs 64
by exerting a magnetic force 134 on the arcs 64. The
magnetic force 134 thereby points in a direction perpen-
dicular to a direction of movement 136 of the arcs 64 and
perpendicular to the field lines 138 of the magnetic field.
Consequently, each arc 64 is distracted towards an arc
splitting blade 11 that absorbs the arc 64. As the arc
splitting blades 11 of each stack 10 of arc splitting blades
11 are electrically decoupled from one another, the ad-
sorbed arc 64 jumps over to an adjacent arc splitting
blade 11. In this way, each arc 64 is split into multiple
smaller arcs 64, until the arcs 64 are completely extin-
guished.

[0079] The current flow through the switching device 1
may be bidirectional. In case the switching device 1 is
used e.g. for switching an alternating current, the polar-
izationof the current changesperiodically.Asa result, the
direction of the current flow between the contacts 6 of a
pair of contacts 4 also changes periodically. The direc-
tions of the current flow may be opposite to each other.
Arcs occurring during opening of the contacts 6 thusmay
have different initial directions of movement 130, which
may be exactly opposite to each other in dependence on
the alternating directions of the current flow. Since -
according to the right-hand rule - the magnetic force
134 exerted on the arcs 64 extends perpendicular to
the direction of movement 136 of the arcs 64 and per-
pendicular to the field lines 138 of the magnetic field
created by the at least one blowout magnet 8, the arcs
64 are deflected in opposite directions depending on the
direction of the current. In order to all arcs 64beabsorbed
regardless of their direction of deflection, two opposing
stacks 10 of arc splitting blades 11 may be provided.

REFERENCE SIGNS

[0080]

1 switching device
2 housing
4 pair of contacts
6 contact
8 blowout magnet
10 stack of arc splitting blades
11 arc splitting blade
12 housing wall
14 contact chamber
16 switching direction
18 stationary contact
20 movable contact
22 contact studs
24 contact bridge
26 plunger
30 contact bridge holder
32 spring
34 open position
36 contact gap
38 length of the contact gap
40 contact pill
42 axial end of the contacts facing towards the con-

tact gap
44 closed position
46 contact head
47 axial end of the contact stud facing towards the

contact gap
48 longitudinal axis of the contact stud
50 shoulder
52 rear surface of the shoulder
54 normal axis of the rear surface
56 outer surface of the housing wall
58 normal axis of the blowout magnet
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60 connection line between stationary contacts
62 operating state
64 arc
66 stacking direction
68 distance between stack and contact gap
70 contact gap axis
74 insert
76 distance between adjacent arc splitting blades
78 thickness of the arc splitting blades
80 inclination
82 end of arc splitting blade facing towards the con-

tacts
84 end of arc splitting blade facing away from the

contacts
86 inner side of the housing wall
87 length of arc splitting blade
88 protruding distance
90 longitudinal axis of the arc splitting blade
92 center plane of the stack
94 top splitter blade
96 bottom splitter blade
98 tapered section
100 bevel
102 end of the tapered section facing towards the

contacts
104 edge
106 width of the arc splitting blades
108 top surface
110 bottom surface
112 recess
114 end section of the arc splitting blade
116 leg
118 path of the electrical current
120 first stationary contact
122 first movable contact
124 second movable contact
126 second stationary contact
128 electrical circuit
130 initial direction of movement
132 connecting line of the contact pills of a pair of

contacts
134 magnetic force
136 direction of movement
138 field line of the magnetic field
142 section
144 upper section
146 lower section
148 end plane

Claims

1. A switching device (1), comprising

a housing (2) having a contact chamber (14),
at least one pair (4) of contacts (6), wherein the
contacts (6) of the at least one pair (4) are ar-
ranged in the contact chamber (14) and are
adapted to be moved from a closed position

(44), in which the contacts (6) contact each
other, to an open position (34), in which the
contacts (6) are spaced apart from one another
by a contact gap (36),
at least one blowout magnet (8) configured to
create a magnetic field for distracting arcs (64)
generated in the open position (34),
at least one stack (10) of electrically decoupled
arc splitting blades (11) for receiving the arcs
(64), the arc splitting blades (11) at least partially
located in the contact chamber (14),
wherein a distance (68) between the at least one
stack (10) of arc splitting blades (11) and the
contact gap (36) is smaller than 3 lengths of the
contact gap (36).

2. A switching device (1) according to claim 1,
wherein the arc splitting blades (11) of the at least
one stack (10) of arc splitting blades (11) are ar-
ranged parallel to each other.

3. A switching device (1) according to claim 1,
wherein at least two arc splitting blades (11) being
arranged in the same stack (10) of arc splitting
blades (11) have an inclination (80) relative to each
other.

4. Aswitching device (1) according to any oneof claims
1 to 3,
wherein at least one arc splitting blade (11) of a stack
(10) of arc splitting blades (11) protrudes further into
the contact chamber (14) towards the contacts (6)
than at least one other arc splitting blade (11) of the
same stack (10) of arc splitting blades (11).

5. Aswitching device (1) according to any oneof claims
1 to 4,
wherein at least one arc splitting blade (11) of the at
least one stack (10) of arc splitting blades (11) com-
prises a recess (112) at an end (82) facing towards
the contacts (6).

6. Aswitching device (1) according to any oneof claims
1 to 5,
wherein the distance (76) between adjacent arc
splitting blades (11) is less than 75% of the length
(38) of the contact gap (36).

7. Aswitching device (1) according to any oneof claims
1 to 6,
wherein the distance (76) of adjacent arc splitting
blades (11) is at least as large as a thickness (78) of
the arc splitting blades (11).

8. Aswitching device (1) according to any oneof claims
1 to 7,
wherein at least one of the arc splitting blades (11)
has at least one tapered section (98) at the end (82)
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facing towards the contacts (6).

9. Aswitching device (1) according to any oneof claims
1 to 8,
wherein at least twostacks (10) of arc splittingblades
(11) are arrangedopposite to eachotherwith respect
to the contact gap (36).

10. Aswitching device (1) according to any oneof claims
1 to 9,
wherein the housing (2) is at least partially made of
ceramic.

11. Aswitching device (1) according to any oneof claims
1 to 10,
wherein the at least one arc splitting blade (11) is
overmolded by the housing (2).

12. Aswitching device (1) according to any oneof claims
1 to 11,
wherein the switching device (1) comprises an insert
(74) configured to be inserted into the housing (2),
the insert (74) further comprising the at least one
stack (10) of arc splitting blades (11).

13. Aswitching device (1) according to any oneof claims
1 to 12,
wherein the at least one stack (10) of arc splitting
blades (11) extends further along a switching direc-
tion (16) than the contact gap (36).

14. A switching device (1) according to claim 13,
wherein areas of the stack (10) that extend beyond
the contact gap (36) each have an equal number of
arc splitting blades (11).

15. Aswitching device (1) according to any oneof claims
1 to 14,
wherein at least one of the arc splitting blades (11) is
made of copper.
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