
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
08

4 
03

4
A

1
*EP004084034A1*

(11) EP 4 084 034 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
02.11.2022 Bulletin 2022/44

(21) Application number: 21170908.4

(22) Date of filing: 28.04.2021

(51) International Patent Classification (IPC):
H01H 9/38 (2006.01) H01H 33/12 (2006.01)

H01H 50/54 (2006.01) H01H 1/20 (2006.01)

H01H 3/40 (2006.01)

(52) Cooperative Patent Classification (CPC): 
H01H 9/38; H01H 33/123; H01H 1/2016; 
H01H 3/40; H01H 50/546 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(71) Applicant: ABB Schweiz AG
5400 Baden (CH)

(72) Inventors:  
• KARLEN, David

722 42 Västerås (SE)
• GUSTAFSSON, Linus

722 23 Västerås (SE)
• HILLSTRÖM, Jonathan

761 40 Norrtälje (SE)

(74) Representative: Kransell & Wennborg KB
P.O. Box 27834
115 93 Stockholm (SE)

(54) CURRENT INTERRUPTION DEVICE

(57) In a current interruption device comprising a
main contact (12) and a group (14) of series-connected
arc contacts including a first and a second arc contact,
the main contact (12) and each arc contact comprises a
first contact area (20, 30, 40) and a moveable contact
element (24, 34, 44), where the moveable contact ele-
ment (24, 34, 44) is moveable in relation to the first con-

tact area (20, 30, 40) and each arc contact comprises a
first group of arc plates (50, 52) placed adjacent a move-
ment path of a first end (36, 46) of the moveable contact
element (34, 44) in relation to the first contact area (30,
42) and the group of series-connected arc contacts (14)
is electrically connected in parallel with the main contact
(12).
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Description

FIELD OF INVENTION

[0001] The present invention relates to a current inter-
ruption device.

BACKGROUND

[0002] Current interruption devices, such as electric
contactors, are important equipment in power transmis-
sion, distribution and supply systems
[0003] A current interruption device may then be pro-
vided with a main contact in parallel with which is con-
nected an arc contact, where the arc contact comprises
at least one group of arc plates for allowing an arc gen-
erated by the opening of the main contact to be extended
via the arc contact and the arc plates for being interrupt-
ed.
[0004] One current interruption device having such a
realization can be found in US 2009/0066939.
[0005] During the procedure of interrupting the current,
the main contact is opened in advance of the arc contact.
The current then commutates to the arc contact and an
arc is ignited when the arc contact opens. The criteria to
break the current is that the arc voltage created by the
arc needs to be higher than the system voltage of the
system in which the current interruption device is provid-
ed. To reach a sufficient arc voltage a number of arc
plates are provided for the arc contact to divide the arc
into sub arcs. To interrupt the current several arc plates
is thus required, and these take up a lot of space. Espe-
cially if they are stacked on top of each other the current
interruption device risks to be very high (deep). Further-
more, also the time it takes to interrupt the current de-
pends on how far the arc contact has to be moved, which
again is also dependent on the number of arc plates. A
long distance gives a long arc time.
[0006] There is therefore a need to solve one or more
of the above-mentioned problems.

SUMMARY OF THE INVENTION

[0007] One object of the present invention is to provide
a current interruption device that addresses one or more
of the above-mentioned problems.
[0008] This object is according to the present invention
obtained through a current interruption device compris-
ing a main contact and a group of series-connected arc
contacts including a first and a second arc contact,
wherein the main contact and each arc contact comprises
a first contact area and a moveable contact element,
where the moveable contact element is moveable in re-
lation to the first contact area and each arc contact com-
prises a first group of arc plates placed adjacent a move-
ment path of a first end of the moveable contact element
in relation to the first contact area, where the group of
series-connected arc contacts is electrically connected

in parallel with the main contact.
[0009] The first contact area may be part of a stationary
contact element.
[0010] The plates of a group of arc plates may be
placed between a first position formed by the correspond-
ing contact area and a second position being a maximum
open position of the arc contact, which maximum open
position may be the maximum open position of the cor-
responding moveable contact element. The second po-
sition may additionally be the location of the correspond-
ing end of the moveable contact element, when the move-
able contact element is in its maximum open position.
[0011] The current interruption device may comprise
a gear mechanism configured to move the moveable con-
tact element of the main contact with a first speed and
the moveable contact elements of the arc contacts with
a second speed that is higher than the first speed, where
the second speed may be four times higher than the first
speed.
[0012] The orientation of the moveable contact ele-
ment of each arc contact may be angled to the orientation
of the moveable contact element of the main contact with
an angle, which angle may be an angle of ninety degrees.
[0013] The first arc contact may be placed at a first end
of the moveable contact element of the main contact and
the second arc contact may be placed at a second end
of the moveable contact element of the main contact.
[0014] Furthermore, the moveable contact elements
of the arc contacts may be moveable in a first plane and
a second plane, respectively, while the moveable contact
element of the main contact may be moveable in a third
plane, where the first and second planes may be parallel
with each other and perpendicular to the third plane. Both
the first and the second planes may thus be perpendicular
to the third plane. The first, second and third planes may
also be vertical planes.
[0015] It is additionally possible that the first contact
area of the main contact is placed in a fourth plane and
the first contact area of the arc contacts are placed in a
fifth plane that is parallel with the fourth plane, where the
fourth and fifth planes are perpendicular to the first, sec-
ond and third planes. The fourth and the fifth planes may
in turn be horizontal planes.
[0016] The current interruption device may additionally
comprise a number of arc chambers, each enclosing a
corresponding group of arc plates and each equipped
with a gas exhaust opening.
[0017] Each arc chamber may surround a correspond-
ing end of the moveable contact element of a correspond-
ing arc contact. A gas exhaust opening may additionally
be provided in a wall of the arc chamber that is parallel
to the third plane and perpendicular to the plane in which
the corresponding moveable contact element is move-
able.
[0018] It is additionally possible that each arc contact
comprises a second contact area separated from the first
contact area by a gap and a second group of arc plates
placed adjacent a movement path of a second end of the
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moveable contact element in relation to the second con-
tact area. The second contact area of an arc contact may
also be a part of the stationary contact element compris-
ing the corresponding first contact area.
[0019] The first contact area of the first arc contact and
the first contact area of the second arc contact may be
placed on a first side of the third plane, while the second
contact area of the first arc contact and the second con-
tact area of the second arc contact may be placed on an
opposite second side of the third plane, where the second
contact areas of the first and second arc contacts may
additionally be electrically interconnected via a conductor
placed in the fifth plane, which conductor may be running
in parallel with the third plane.
[0020] The main contact may likewise comprise a sec-
ond contact area and the moveable contact element of
the main contact may in this case also comprises a sec-
ond end, which second end may be moveable in relation
to the second contact area. The second contact area may
also be a part of the stationary contact element compris-
ing the first contact area.
[0021] Also, the second contact area of the main con-
tact may be placed in the fourth plane, while the second
contact areas of the arc contacts may be placed in the
fifth plane.
[0022] It is additionally possible that the movement
path of the first end of the moveable contact element of
an arc contact is straight and the arc plates of the corre-
sponding first group of arc plates may be placed in a
stack that is parallel to this movement path.
[0023] It is likewise possible that the movement path
of the second end of the moveable contact element of
an arc contact is straight and the arc plates of the corre-
sponding second group of arc plates are placed in a stack
that is parallel to this movement path.
[0024] The current interruption device may be a con-
tactor.
[0025] The present invention has a number of advan-
tages. It provides a compact current interruption device
with a short arc time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The present invention will in the following be
described with reference being made to the accompany-
ing drawings, where

fig. 1 schematically shows a current interruption de-
vice comprising a main contact connected in parallel
with a group of arc contacts,
fig. 2 schematically shows a first embodiment of the
current interruption device, where each arc contact
is equipped with two groups of arc plates,
fig. 3 shows a first perspective view of the current
interruption device with the arc plates being enclosed
in arc chambers, and
fig. 4 schematically shows a second perspective
view of the current interruption device where the arc

chambers have been removed,
fig. 5 schematically shows a number of vertical and
horizontal planes in which the contact areas of the
main and arc contacts are provided and in which the
moveable contact elements of the main and arc con-
tacts move, and
fig. 6 schematically shows an alternative realization
of an arc contact.

DETAILED DESCRIPTION OF THE INVENTION

[0027] The present invention concerns a current inter-
ruption device, which may be provided in various types
of electric equipment such as circuit breakers, switchgear
etc. The current interruption device may more particularly
be a contactor. It may additionally be employed in low
voltage applications in alternating current (ac) or direct
current (dc) systems, where the use in dc systems may
be preferred. In low voltage applications then for instance
applications of 1000 V and above are contemplated, such
as at 1200 or 1500 V dc.
[0028] Fig. 1 schematically shows such a current in-
terruption device 10 connected between a first and a sec-
ond conductor 16 and 18. The current interruption device
10 comprises a main contact 12 and a group 14 of series-
connected arc contacts, where the group 14 of arc con-
tacts is electrically connected in parallel with the main
contact 12.
[0029] Fig. 2 schematically shows the current interrup-
tion device in some more detail. The main contact 12
comprises a first and a second contact area 20 and 22,
where the first contact area 20 is attached to the first
conductor 16 and the second contact area 22 is attached
to the second conductor 18. The main contact 12 also
comprises a moveable contact element 24, which move-
able contact element 24 is longitudinal and has a longi-
tudinal axis defined through its middle. The moveable
contact element 24 also has a first end 26 and a second
end 28. The first and second contact areas 20 and 22
are separated by a gap. The two contact areas and the
gap may together form a stationary contact element. The
moveable contact element 24 is moveable along a move-
ment path in relation to the gap as well as in relation to
the first and second contact areas 20 and 22. In the
present example the path is a path that is the same for
both contact areas 20 and 22. More particularly, in the
present example the movement path is at right angles to
the gap or at right angles to the contact areas 20 and 22.
In the example the movement path is vertically towards
or away from the contact areas 20 and 22. The first end
26 of the moveable contact element is intended to make
contact with the first contact area 20, while the second
end 28 is intended to make contact with the second con-
tact area 22. As can be seen the first end 26 of the move-
able contact element 24 may for this reason be equipped
with a first contact pad for making contact with the first
contact area 20 and the second end 28 may be equipped
with a second contact pad for making contact with the
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second contact area 22. It should be realized that the
contact pads are optional.
[0030] As can also be seen in fig. 2 the group of arc
contacts comprises a first arc contact connected in series
with a second arc contact.
[0031] The first arc contact likewise comprises a first
and a second contact area 30 and 32, where the first
contact area 30 is connected to the first conductor 16
and the second contact area 20 is connected to the sec-
ond arc contact. The first arc contact also comprises a
moveable contact element 34, which moveable contact
element 34 also is longitudinal and has a longitudinal axis
defined through its middle. The moveable contact ele-
ment 34 also has a first end 36 and a second end 38.
The first and second contact areas 30 and 32 are sepa-
rated by a gap and the first and second contact area 30
and 32 together with the gap forms a stationary contact
element. The moveable contact element 34 is moveable
along a movement path in relation to the gap as well as
in relation to the first and second contact areas 30 and
32. In the present example the path is a path that is the
same for both contact areas 30 and 32. More particularly,
the movement path is at right angles to the gap between
the contact areas 30 and 32. In this example the move-
ment path is vertically towards or away from the contact
areas 30 and 32. The first end 36 of the moveable contact
element 34 is intended to make contact with the first con-
tact area 30, while the second end 38 is intended to make
contact with the second contact area 32. As can be seen
the first end of the moveable contact element 34 may for
this reason be equipped with a first contact pad for mak-
ing contact with the first contact area 30 and the second
end 38 may be equipped with a second contact pad for
making contact with the second contact area 32. Also,
these contact pads are optional.
[0032] The second arc contact also comprises a first
and a second contact area 40 and 42, where the first
contact area 40 is connected to the second conductor 18
and the second contact area 42 is connected to the first
arc contact. The second contact area 42 of the second
arc contact is in fact connected to the second contact
area 32 of the first arc contact. The second arc contact
also comprises a moveable contact element 44, which
moveable contact element 44 also is longitudinal and has
a longitudinal axis defined through its middle. The move-
able contact element 44 also has a first end 46 and a
second end 48. The first and second contact areas 40
and 42 are separated by a gap, where the first and second
contact area 40 and 42 together with the gap forms a
stationary contact element. The moveable contact ele-
ment 44 is moveable along a movement path in relation
to the gap as well as in relation to the first and second
contact areas 40 and 42. In the present example the path
is a path that is the same for both contact areas 40 and
42. More particularly, the movement path is at right an-
gles to the gap between the contact areas 40 and 42. In
this example the movement path is vertically towards or
away from the contact areas 40 and 42. The first end 46

of the moveable contact element 44 is intended to make
contact with the first contact area 40, while the second
end 48 is intended to make contact with the second con-
tact area 42. As can be seen the first end 40 of the move-
able contact element 44 may for this reason be equipped
with a first contact pad for making contact with the first
contact area 40 and the second end 48 may be equipped
with a second contact pad for making contact with the
second contact area 32. Also, here the contact pads are
optional.
[0033] It can thereby be seen that the main contact 12
and each arc contact comprises a first contact area 20,
30, 40 and a moveable contact element 24, 34, 44, where
the moveable contact element 24, 34, 44 is moveable in
relation to the first contact area 20, and where the first
contact area may be a part of a stationary contact ele-
ment. As can also be seen, each arc contact may addi-
tionally comprise a second contact area 32 and 42 sep-
arated from the first contact area 30 and 40 by a gap,
which may also be a part of the stationary contact ele-
ment. The moveable contact element 24, 34 and 44 is
thereby also moveable in relation to the second contact
area 22, 32, 42. The first end 26, 36, 46 of the moveable
contact element 24, 34, 44 may more particularly be
moveable in relation to the first contact area 20, 30, 40,
while the second end 28, 38 and 48 of the moveable
contact element 24, 34, 44 may be moveable in relation
to the second contact area 22, 32, 42.
[0034] As can also be seen the first arc contact is also
provided with a first and a second group of arc plates 50
and 52, where the plates of the first group 50 are placed
adjacent the movement path of the first end 36 of the
moveable contact element 34 and the plates of the sec-
ond group 52 are placed adjacent the movement path of
the second end 38 of the moveable contact element 34.
In this case the plates are also placed along the move-
ment paths. The plates of the first group 50 are more
particularly placed between a first position formed by the
first contact area 30 and a second position being a max-
imum open position of the arc contact, which may be the
maximum open position of the arc contact. In fact, the
maximum open position may be the maximum open po-
sition of the moveable contact element. The second po-
sition may more particularly be the location of the first
end of the moveable contact element, when the move-
able contact element is in its maximum open position.
The plates of the second group 52 are in a similar manner
placed between a first position formed by the second
contact area 32 and a second position being a maximum
open position of the arc contact, which in fact may be the
maximum open position of the moveable contact ele-
ment. The second position may more particularly be the
location of the second end of the moveable contact ele-
ment, when the moveable contact element is in its max-
imum open position.
[0035] The second arc contact is equipped with a first
and a second group of arc plates 54 and 56 in the same
way as the first arc contact.
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[0036] As can be seen the plates of the first group 54
of arc plates are placed adjacent, here along, the move-
ment path of the first end 46 of the moveable contact
element 44 and the plates of the second group 56 are
placed adjacent, here along, the movement path of the
second end 48 of the moveable contact element 44. The
plates of the first group 54 are more particularly placed
between a first position formed by the first contact area
40 and a second position being a maximum open position
of the arc contact. The plates of the second group 56 are
in a similar manner placed between a first position formed
by the second contact area 42 and a second position
being a maximum open position of the arc contact.
[0037] Thereby it can also be seen that each arc con-
tact comprises a first group 50 and 54 of arc plates placed
adjacent a movement path of a first end 36 and 46 of the
moveable contact element 34 and 44 in relation to the
first contact area 36 and 46. Each arc contact may addi-
tionally comprise a second group 52 and 56 of arc plates
placed adjacent a movement path of a second end 38
and 48 of the moveable contact element 34 and 44 in
relation to the second contact area 32 and 42.
[0038] The movement path of the first end 36 and 46
of the moveable contact element 34 and 44 of an arc
contact can also be straight and the arc plates of the
corresponding first group 50 and 54 of arc plates may be
placed in a stack that is parallel to this movement path.
In a similar manner the movement path of the second
end 38 and 48 of the moveable contact element 34 and
44 of an arc contact can also be straight and the arc
plates of the corresponding second group 52 and 56 of
arc plates may be placed in a stack that is parallel to this
movement path.
[0039] The current interruption device additionally
comprises a number of arc chambers, each enclosing a
corresponding group of arc plates. Each group of arc
plates is thus enclosed in an arc chamber, where only a
first such arc chamber 58 enclosing the first group 50 of
arc plates is indicated in fig. 2. It should here be realized
that the contacts may have the opposite orientation. The
second contact area 32 of the first arc contact may thus
be connected to the first conductor 16 and the second
contact area 42 of the second arc contact may be con-
nected to the second conductor 18, with the first contact
areas 30 and 42 of the two arc contacts being intercon-
nected. As an alternative the first arc contact may have
the orientation shown in fig. 2, while the second arc con-
tact has the opposite orientation or vice versa. Also, the
main contact 12 may have the opposite orientation where
the first contact area 20 is connected to the second con-
ductor 18 and the second contact area 22 is connected
to the first conductor 16. In all the above-described situ-
ations the first end of a moveable contact element is to
make contact with a first contact area, while there second
end is to make contact with a second contact area.
[0040] Another possible variation is that the contacts
may be realized through the second end of moveable
contact element being rotatably joined to a joint that re-

places the second contact area. In this case there is thus
only one contact area in the contact, the first contact area
with which the first end of the moveable contact element
is to make contact. This contact area may then then form
a stationary contact element. Naturally, an arc contact
realized in this way will then only be equipped with one
group of arc plates.
[0041] Further aspect of the current interruption device
will now be discussed with reference also being made to
fig. 3-5, where fig. 3 shows a first perspective view of the
current interruption device with the arc plates being en-
closed in arc chambers, fig. 4 schematically shows a sec-
ond perspective view of the current interruption device,
where the arc chambers have been removed and fig. 5
schematically shows a number of vertical and horizontal
planes in which the contact areas of the main and arc
contacts are provided and in which the moveable contact
elements of the main and arc contacts move.
[0042] The current interruption device comprises a
gear mechanism 70. This gear mechanism 70 moves the
moveable contact element 24 of the main contact 12 with
a first speed and the moveable contact elements 34, 44
of the arc contacts 14 with a second speed that is higher
than the first speed, where the second speed may with
advantage be four times higher. The gear mechanism 70
may additionally be operated by an electromagnet.
[0043] For this reason, the current interruption device
may comprise an actuating unit that is vertically move-
able for actuating the moveable contact elements 24, 34
and 44 of the main and arc contacts from an open position
to a closed position or vice versa.
[0044] The gear mechanism 70 may include a first rack
and a first gear arranged to be cooperated with the first
gear. It may additionally comprise a second rack and a
second gear arranged to be cooperated with the second
rack. The moveable contact elements of the arc contacts
may be attached to the first rack. The second rack may
in turn be attached to the moveable contact element of
the main contact that additionally may be connected to
the actuating unit. The first and second gears may addi-
tionally be co-mounted on a shaft.
[0045] During an interrupting/switching off operation,
the actuating unit actuates the moveable contact element
of the main contact and the second rack. The second
rack and second gear translate the liner movement of
the actuation to a rotational movement of the second
gear. Since the first gear and second gear are mounted
on the same shaft, the rotation of the second gear is
transferred to a rotation of the first gear. With the meshed
first rack, the rotation of the first gear is translated to a
liner movement of the first rack thus actuating the move-
able contact elements 34 and 44 of the arc contacts. Due
to the fact that the radius of the first gear is bigger than
the radius of the second gear, the moveable contact el-
ements of the arc contacts move with a higher speed
than the moveable contact element of the main contact,
where, as was mentioned earlier, the speed ratio may be
4:1.
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[0046] How the gear mechanism 70 may be realized
can also be seen in US 2009/0066939, which is herein
incorporated by reference.
[0047] The moveable contact element 34 of the first
arc contact is moveable in a first plane, the moveable
contact element 44 of the second arc contact is moveable
in a second plane and the moveable contact element 24
of the main contact is moveable in a third plane, where
the first and second planes are parallel with each other
and also perpendicular to the third plane. Both the first
and the second planes are thus perpendicular to the third
plane. In the present example, the first, second and third
planes are also vertical planes. The first plane is thus a
first vertical plane VP1, the second plane a second ver-
tical plane VP2 and the third plane a third vertical plane
VP3.
[0048] The first vertical plane VP1 is additionally
placed at a first side of the main contact 12 facing the
first end 26 of its moveable contact element 24. The sec-
ond vertical plane VP2 is in turn placed at a second side
of the main contact facing the second end 28 of its move-
able contact 24. The first arc contact is thereby placed
at the first end 26 of the moveable contact element 24 of
the main contact 12 and the second arc contact is placed
at the second end 28 of the moveable contact element
24 of the main contact 12,
[0049] Since the moveable contact elements 34 and
44 of the arc contacts move in the first and second vertical
planes VP1 and VP2 and the moveable contact element
24 of the main contact moves in the third vertical plane
VP3, where the first and second vertical planes VP1 and
VP2 are parallel and perpendicular to the third vertical
plane VP3, the orientation of the moveable contact ele-
ment of each arc contact is angled to the orientation of
the moveable contact element 24 of the main contact 12
with an angle, which angle with advantage is ninety de-
grees.
[0050] The moveable contact element 34 of the first
arc contact is thus angled to the orientation of the move-
able contact element 24 of the main contact 12 by an
angle of ninety degrees. Thereby the longitudinal axis of
the moveable contact elements 34 of the first arc contact
is perpendicular to the longitudinal axis of the moveable
contact element 24 of the main contact 12. In a similar
manner the moveable contact element 44 of the second
arc contact is angled to the orientation of the moveable
contact element of the main contact 12 by an angle of
ninety degrees. Thereby the longitudinal axis of the
moveable contact elements 34 of the first arc contact is
perpendicular to the longitudinal axis of the moveable
contact element 24 of the main contact 12.
[0051] The first contact area 30 of the first arc contact
is placed on one side of the thrid vertical plane VP3 in
which the moveable contact element 24 of the main con-
tact 12 moves and the first contact area 40 of the second
arc contact is placed on the same first side of the thrid
vertical plane VP3 in which the moveable contact ele-
ment 24 of the main contact 12 moves.

[0052] The second contact area 32 of the first arc con-
tact is in turn placed on an opposite second side of the
moveable contact element 24 of the main contact 12 in
relation to the thrid vertical plane VP3 and the second
contact area 42 of the second arc contact is placed on
the same second side of the third vertical plane VP3.
[0053] The first contact areas 30 and 40 of the first and
second arc contacts are thus placed on a first side of the
third vertical plane VP3, while the second contact areas
32 and 42 of the first and second arc contacts are placed
on a second opposite side of the third vertical plane VP3.
[0054] The second contact areas 32, 42 of the first and
second arc contacts are furthermore electrically intercon-
nected by a conductor 72 running in parallel with the
moveable contact element 24 of the main contact 12.
The conductor 72 is thereby also placed on the second
side of the third vertical plane.
[0055] The main contact may be a double contact com-
prising a second moveable element interacting with third
and fourth contact areas, where the second moveable
contact is placed in a further vertical plane that is parallel
with the third vertical plane. In this case the gear mech-
anism may be placed between the two moveable contact
elements. Furthermore, in this case the first contact areas
of the first and second arc contacts would be placed on
a first side of both the third and the further vertical plane,
while the second contact areas of the first and second
arc contacts would be placed on a second opposite side
of both the third and the further vertical plane with the
gear mechanism placed between first side of the further
vertical plane and the second side of the third vertical
plane.
[0056] Furthermore, the first and second contact areas
20 of the main contact 12 are placed in a fourth plane.
The first and second contact areas 30 and 32 of the first
arc contact and the first and second contact areas 40
and 42 of the second arc contact 14 are placed in a fifth
plane that is parallel with the fourth plane. The contact
areas 20 and 22 of the main contact 12 and the gap that
separates them are thereby provided in the fourth plane,
while the contact areas 30, 32, 40 and 42 of the arc con-
tacts and the gaps that separate them are provided in
the fifth plane. The previously mentioned interconnecting
conductor 72 may also be placed in the fifth plane.
[0057] The fourth and fifth planes are furthermore per-
pendicular to the first, second and third vertical planes
VP1, VP2 and VP3. In the given example the third and
the fourth planes are horizontal. Thereby the fourth plane
may be a first horizontal plane HP1 and the fifth plane
may be a second horizontal plane HP2.
[0058] Moreover, it can be seen in fig. 3 that there is a
first, second, third and fourth arc chamber 58, 62, 64 and
66. In this case the first arc chamber 58 encloses the first
group of arc plates of the first arc contact and the second
arc chamber 62 encloses the second group of arc plates
of the first arc contact. The third arc chamber 64 in turn
encloses the second group of arc plates of the second
arc contact, while the fourth arc chamber 66 encloses
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the first group of arc plates of the second arc contact.
Each arc chamber is additionally equipped with a gas
exhaust gas opening, where only the gas exhaust open-
ings 60 and 68 of the first and the fourth arc chambers
58 and 66 are shown in fig. 3. Each arc chamber may
additionally surround a corresponding end of the move-
able contact element of a corresponding arc contact as
it moves between the first position formed by the corre-
sponding contact area and the second position formed
by the maximum position of the moveable contact ele-
ment. The first arc chamber 58 may surround the first
end 36 of the moveable contact element 34 of the first
arc contact, the second arc chamber 62 may surround
the second end 38 of the moveable contact element 34
of the first arc contact, the third arc chamber 64 may
surround the second end 48 of the moveable contact
element 44 of the second arc contact and the fourth arc
chamber 66 may surround the first end 46 of the move-
able contact element 44 of the second arc contact.
[0059] The gas exhaust openings 60 and 68 are each
provided in a wall of the corresponding arc chamber 58
and 66, which wall is perpendicular to the vertical plane
in which the corresponding moveable contact element
34 and 44 of the corresponding arc contact moves. It is
likewise vertical and also perpendicular to the vertical
plane in which the corresponding moveable contact ele-
ment moves. Furthermore, the wall is placed furthest
away from the end of the moveable contact element. It
is thus a wall that is at right angles to the vertical plane
in which the moveable contact element moves as well
as furthest away from the corresponding end of the move-
able contact element. The wall with the gas exhaust
opening is thereby also placed at an outer edge of the
current interruption device 10. The wall is additionally
parallel to the third plane VP3 in which the moveable
contact element 24 of the main contact moves 12.
[0060] It can thus be seen that the gas exhaust opening
60 of the first arc chamber 58 is placed in a wall of the
arc chamber 58 that is perpendicular to the first vertical
plane VP1 in which the moveable contact element 34 of
the first arc contact moves and furthest away from the
first end 36 of this moveable contact element 36. The
wall with the gas exhaust opening 60 is thereby also
placed at a first outer edge of the current interruption
device 10.
[0061] It can likewise be seen that the gas exhaust
opening 68 of the fourth arc chamber 66 is placed in a
wall of the arc chamber 66 that is perpendicular to the
second vertical plane VP2 in which the moveable contact
element 44 of the second arc contact moves and furthest
away from the first end 46 of this moveable contact ele-
ment 46. The wall with the gas exhaust opening 68 is
thereby also placed at the first outer edge of the current
interruption device 10.
[0062] Although it is not explicitly shown in fig. 3, it is
understood that the gas exhaust openings in the second
and third arc chambers 62 and 64 are realized in the
same way.

[0063] The gas exhaust opening of the second arc
chamber 62 is thus placed in a wall of the arc chamber
62 that is perpendicular to the first vertical plane VP1 in
which the moveable contact element 34 of the first arc
contact moves and furthest away from the second end
38 of this moveable contact element 36. The wall with
the second gas exhaust opening is thereby also placed
at a second outer edge of the current interruption device
10, which second edge is opposite to the first edge.
[0064] The gas exhaust opening of the third arc cham-
ber 64 is placed in a wall of the arc chamber 64 that is
perpendicular to the second vertical plane VP2 in which
the moveable contact element 44 of the second arc con-
tact moves and furthest away from the second end 48 of
this moveable contact element 46. The wall with the gas
exhaust opening is thereby also placed at the same sec-
ond outer edge of the current interruption device 10 as
the gas exhaust opening of the second arc chamber 62.
[0065] The current interruption device may be provided
in a system having an operating voltage, for instance an
operating voltage of 1500 V dc. For this voltage it may
additionally be able to interrupt currents of up to 4000A.
[0066] In operation the main contact is opened, for in-
stance using an electromagnet. During the procedure of
interrupting the current, the main contact (carrying most
of the current) is opened in advance of the arc contacts.
The current then commutates to the series-connected
arc contacts and an arc is ignited in each arc contact
when these open. The main and arc contacts are con-
nected to each other through the previously described
gear mechanism 70, for instance at a ratio of 1 to 4. The
arc contacts then have a stroke four times the main con-
tact. Operation of the contacts is powered by an electro-
magnet.
[0067] For a current interruption device where there is
one arc contact in parallel with a main contact, the arc
voltage created by the arc needs to be sufficiently high,
where in the dc case it needs to be higher than the system
voltage in order to interrupt the current. In the ac case
current interruption is achieved through the zero-cross-
ing. To reach a sufficient arc voltage a number of arc
plates are placed between a fixed contact area and an
end of a corresponding moveable contact element in or-
der to divide the arc in to sub arcs. As an example, each
sub arc may create roughly 25V in arc voltage. To break
1500V d.c. requires several arc plates and takes up a lot
of space. Especially if they are stacked on top of each
other the finished product risks to be very high (deep).
Another problem is that the time it takes to break the
current is set by the time it takes for the moveable contact
element of the arc contact to reach the maximum position
at the top of the arc chamber. A long distance gives a
long arc time.
[0068] Through instead providing two series-connect-
ed arc contacts the same type of current interruption can
be achieved. Additionally, each arc chamber will include
fewer arc plates. If two arc contacts are connected in
parallel with the main contact instead of one, then the
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number of arc plates in each arc chamber can be halved.
Thereby the height of the arc chambers is reduced, and
a more compact current interruption device is obtained.
Therefore, the space usage in the current interruption
device may be more efficient. Furthermore, through the
number of arc plates being reduced also the arc time is
reduced, which improves the robustness of the current
interruption device. The wear of the current interruption
device is thereby also lowered.
[0069] The use of the gear mechanism has the advan-
tage of lowering the arc time even more.
[0070] Through angling the orientation of the moveable
contact elements of the arc contacts to the orientation of
the moveable contact element it is additionally possible
to place all gas exhaust openings so that exhaust gases
generated by an arc can efficiently exit the current inter-
ruption device. It may also simply the design considera-
tions, in that it does not matter which contact area of the
first arc contact that is connected to which contact area
of the second arc contact while still obtaining effective
exhaust gas exiting.
[0071] The used placing of the arc contacts in relation
to the main contact furthermore provides further improve-
ments of the compactness, of the current interruption de-
vice, for instance with regard to conductor path lengths,
while at the same time ensuring that no conductor paths
need to cross each other.
[0072] From the foregoing discussion it is evident that
the present invention can be varied in a multitude of ways.
[0073] One obvious variation was the previously de-
scribed contact realization, where the second end of
moveable contact element is rotatably joined to a joint
that replaces the second contact area so that there is
only the first contact area with which the first end of the
moveable contact element is to make contact. One arc
contact according to this variation is schematically shown
in fig. 6. As can be seen the arc contact only has one
group 50 of arc plates and a moveable contact element
34 that only makes contact with a first contact area 30.
[0074] It shall consequently be realized that the
present invention is only to be limited by the following
claims.

Claims

1. A current interruption device (10) comprising a main
contact (12) and a group (14) of series-connected
arc contacts including a first and a second arc con-
tact, wherein the main contact (12) and each arc con-
tact comprises a first contact area (20, 30, 40) and
a moveable contact element (24, 34, 44), where the
moveable contact element (24, 34, 44) is moveable
in relation to the first contact area (20, 30, 40) and
each arc contact comprises a first group of arc plates
(50, 52) placed adjacent a movement path of a first
end (36, 46) of the moveable contact element (34,
44) in relation to the first contact area (30, 42), where

the group of series-connected arc contacts (14) is
electrically connected in parallel with the main con-
tact (12).

2. The current interruption device (10) according to
claim 1, further comprising a gear mechanism (70)
configured to move the moveable contact element
(24) of the main contact (12) with a first speed and
the moveable contact elements (34, 44) of the arc
contacts (14) with a second speed that is higher than
the first speed.

3. The current interruption device (10) according to
claim 2, wherein the second speed is four times high-
er than the first speed.

4. The current interruption device (10) according to any
previous claim, wherein the orientation of the move-
able contact element (34, 44) of each arc contact is
angled to the orientation of the moveable contact
element (24) of the main contact (12) with an angle.

5. The current interruption device (10) according to
claim 5, wherein the angle is an angle of ninety de-
grees.

6. The current interruption device (10) according to any
previous claim, wherein the first arc contact is placed
at a first end (20) of the moveable contact element
(24) of the main contact and the second arc contact
is placed at a second end (22 ) of the moveable con-
tact element of the main contact.

7. The current interruption device (10) according to any
previous claim, wherein the moveable contact ele-
ments (24, 34) of the arc contacts (14) are moveable
in a first plane (VP1) and a second plane (VP2), re-
spectively, while the moveable contact element (24)
of the main contact is moveable in a third plane
(VP3), where the first and second planes (VP1, VP2)
are parallel with each other and perpendicular to the
third plane (VP3).

8. The current interruption device (10), according to
claim 7, wherein the first contact element (20) of the
main contact (12) is placed in a fourth plane (HPi)
and the first contact elements (30, 40) of the arc con-
tacts (14) are placed in a fifth plane (HP2) that is
parallel with the fourth plane, where the fourth and
fifth planes (HP1, HP2) are perpendicular to the first,
second and third planes (VP1, VP2, VP3).

9. The current interruption device (10) according to any
previous claim, further comprising a number of arc
chambers (58, 62, 64, 68), each enclosing a corre-
sponding group of arc plates (50, 52, 54, 56) and
each equipped with a gas exhaust opening (60, 68).
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10. The current interruption device (10) according to
claim 9 when depending on claim 7, wherein each
arc chamber surrounds a corresponding end (36, 38)
of the moveable contact element (34, 44) of a cor-
responding arc contact and comprises a gas exhaust
opening (60, 68) in a wall of the arc chamber (58,
66) that is parallel to the third plane (VP3) and per-
pendicular to the plane (VP1, VP2) in which the cor-
responding moveable contact element (34, 44) is
moveable.

11. The current interruption device (10) according to any
previous claim, wherein each arc contact comprises
a second contact area (32, 42) separated from the
first contact area (30, 40) by a gap and a second
group of arc plates (54, 56) placed adjacent a move-
ment path of a second end (38, 48) of the moveable
contact element (34, 44) in relation to the second
contact area.

12. The current interruption device (10) according to
claim 11 when depending on claim 7, wherein the
first contact area (30) of the first arc contact and the
first contact area (40) of the second arc contact are
placed on a first side of the third plane (VP3), while
the second contact area (32) of the first arc contact
and the second contact area (42) of the second arc
contact are placed on an opposite second side of
the third plane (VP3), said second contact areas (32,
42) of the first and second arc contacts being elec-
trically interconnected via a conductor (72) running
in parallel with the third plane (VP3).

13. The current interruption device (10) according to
claim 11 or 12, wherein the main contact (12) com-
prises a second contact area (22) and the moveable
contact element (24) thereof comprises a second
end (28) moveable in relation to the second contact
area (22) along a corresponding movement path.

14. The current interruption device (10) according to
claim 13 when depending on claim 8, wherein also
the second contact area (22) of the main contact (12)
is placed in the fourth plane (HPi), and the second
contact areas (32, 42) of the arc contacts (14) are
placed in the fifth plane (HP2).

15. The current interruption device (10) according to any
previous claim, wherein the movement path of the
first end of the moveable contact element of an arc
contact is straight and the arc plates of the corre-
sponding first group of arc plates are placed in a
stack that is parallel to this movement path.
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