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(54) Creepage current reducing arrangements for an electric switching device

(57) The invention relates to an arrangement (1) for
an electric switching device such as a relay or a contactor,
comprising two opposing contacts (3, 3’) for performing
the switching operation. In order to provide an arrange-
ment for an electric switching device which effectively

reduces or prevents the formation of conductive way
paths for creepage currents and which is compact and
easy to produce, it is intended according to the invention,
that at least one of the contacts (3, 3’) is surrounded
laterally at least in parts by a barrier wall (7, 7’).
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Description

[0001] The invention relates to an arrangement for an
electric switching device such as a relay or a contactor,
comprising two opposing contacts for performing the
switching operation. The invention further relates to an
electric switching device comprising an arrangement ac-
cording to the invention.
[0002] Electric switching devices such as relays or con-
tactors are widely used in electronics. In every switching
operation, electric arcs between the opposing contacts
can be created. The strength and the lifetime of the elec-
tric arcs depend on parameters such as the electric cur-
rent amongst others. The electric arcs can lead to evap-
oration of the contact material. After cooling down, the
evaporated contact material may deposit in a switching
chamber which surrounds the contacts and on other com-
ponents inside the chamber. This deposited contact ma-
terial may lead to creepage currents between opened
contacts. This conduction of the deposited contact ma-
terial leads to a dysfunction of the switching device, es-
pecially when high voltages are applied to the contacts.
The deposition of evaporated contact material therefore
limits the lifetime of an electric switching device.
[0003] It is therefore an object of the invention to pro-
vide an arrangement for an electric switching device
which limits or prevents the formation of creepage cur-
rents between opened contacts.
[0004] The object is reached according to the invention
for an arrangement for an electric switching device as
mentioned in the beginning in that at least one of the
contacts is surrounded laterally at least in parts by a bar-
rier wall. For the electric switching device as mentioned
in the beginning, the object is reached in that the electric
switching device comprises a switching chamber, in
which opposing contacts are located on terminals, the
opposing contacts being each surrounded by a barrier
wall, the barrier walls being shaped as ring walls, the
barrier walls of opposing contacts forming a chamber,
which separates the contacts from the surrounding
switching chamber at least in the closed position.
[0005] The barrier wall reduces the expansion of evap-
orated contact material and interrupts conductive way
paths which may be formed by deposited contact mate-
rial.
[0006] In the following, further improvements of the ar-
rangement for an electric switching device according to
the invention are described. These additional improve-
ments may be combined independently of each other,
depending on whether a particular advantage of a par-
ticular improvement is needed in a specific application.
[0007] According to a first embodiment, a distance be-
tween the at least one contact and its surrounding barrier
wall is always smaller than a height of the contact. This
leads to a compact structure.
[0008] A compact structure can also be reached in that
the distance between the at least one contact and its
surrounding barrier wall is always smaller than the half

of a contact diameter.
[0009] To effectively interrupt conductive way paths,
the at least one barrier wall may project into the direction
of the opposing contact.
[0010] According to another embodiment, at least one
of the contacts and its surrounding barrier wall may be
located on a terminal. At least one terminal may be move-
able to perform the switching operation. The arrange-
ment of the contact and the barrier wall allows for a com-
pact structure and also a fixation of the barrier wall rela-
tive to the contact.
[0011] To reduce the expansion of evaporated contact
material, the at least one contact may project from a base
to a contact height, the barrier wall projecting from the
base at least to the contact height.
[0012] To achieve a compact structure and a continu-
ous surrounding of the contact, the at least one barrier
wall may be shaped as a ringwall. Said ringwall preferably
surrounds the entire contact laterally.
[0013] To effectively reduce the expansion of evapo-
rated contact material in a surrounding switching cham-
ber, at least in a closed position, the at least one barrier
wall may form a chamber, which separates the two con-
tacts from a surrounding switching chamber. The cham-
ber may enclose the evaporated material and reduce or
even prevent the expansion of this material into the sur-
rounding switching chamber.
[0014] In order to achieve an effective reduction of the
expansion of evaporated contact material and interrup-
tion of conductive way paths, the contacts may each com-
prise at least one barrier wall, the barrier walls opposing
each other.
[0015] According to another embodiment, in the closed
position, one of the barrier walls may protrude into an
opening of the opposing barrier wall. According to this
improvement, both barrier walls together may form a
chamber in the closed position, which reduces or pre-
vents the expansion of evaporated contact material.
[0016] To keep a simple design and to achieve a com-
pact structure, in the closed position, the opposing barrier
walls may overlap.
[0017] To prevent sticking of the barrier walls in the
closed position, a moving space may extend between
overlapping barrier walls in the closed position.
[0018] To achieve a simple design and to prevent stick-
ing of the barrier walls, the opposing walls may abut on
each other in the closed position. To improve the closing
of a chamber which may be formed by the abutting barrier
walls, at least one barrier wall may be formed from an
elastic material, or may be provided with an elastic seal-
ing element at its free end facing towards the opposing
barrier wall.
[0019] To improve the interruption of conductive way
paths, at least one barrier wall may be made from an
insulating material. To reduce the production costs, at
least one barrier wall may be made from a plastic mate-
rial.
[0020] To achieve a compact and stable structure, at
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least one barrier wall may comprise a holding structure,
the holding structure extending at least in parts around
a backside of the terminal opposite to the contact.
[0021] To reduce the risk of sparkovers between a con-
tact and its opposite barrier wall, an insulating gap may
extend between one contact and the barrier wall of the
opposing contact, at least in an open position.
[0022] To reduce the risk of sparkovers between two
opposing barrier walls, an insulating gap may extend be-
tween the barrier wall of one contact and the opposing
barrier wall of the opposing contact, at least in the open
position.
[0023] In the following, the invention and its improve-
ments are described in more detail and in an exemplary
manner using advantageous embodiments and with ref-
erence to the drawings. The described embodiments are
only possible configurations, in which, however, the in-
dividual features as described above can be provided
independent of one another and can be omitted in the
drawings:

Fig. 1 is a schematic cross-sectional view of an ex-
emplary embodiment of an arrangement for an elec-
tric switching device in an open position;

Fig. 2 shows a schematic cross-sectional view of the
same embodiment as shown in Fig. 1 in a closed
position;

Fig. 3 shows a schematic cross-sectional view of an-
other embodiment of the arrangement for an electric
switching device in an open position;

Fig. 4 shows a schematic cross-sectional view of the
same embodiment as shown in Fig. 3 in a closed
position.

[0024] Fig. 1 shows an arrangement 1 for an electric
switching device. The arrangement 1 comprises two op-
posing contacts 3, 3’. The contacts 3, 3’ are located on
terminals 5, 5’. The arrangement 1 may be situated in a
surrounding switching chamber 6. In the open position
O, the contacts 3, 3’ are spaced apart from each other.
The contacts 3’, 3’ may have the shape of a disc. In the
cross-sectional view, the contacts 3, 3’ may taper to-
wards the opposing contacts 3’, 3. The contacts 3, 3’ are
made by contact material at least in part. The contact 3
is surrounded by a barrier wall 7. The barrier wall 7 may
be shaped as a ringwall. The barrier wall 7 may be made
from an insulating material. The barrier wall 7 protrudes
into the direction of the opposing contact 3’.
[0025] The distance 9 between the barrier wall 7 and
the contact 3 is smaller than the height 11 of the contact
3. The contacts 3, 3’ project from bases 13, 13’ to the
contact heights 11, 11’. The contact heights 11 and 11’
are not necessarily identical. The barrier wall 7 extends
to the wall height 15. The wall height 15 is greater than
the height 11 of the contact 3.

[0026] Insulating gaps 17, 17’ extend between the bar-
rier wall 7 and the opposing contact 3’. The insulating
gap lengths 19 and 19’ are adapted to prevent electric
sparkovers between the barrier wall 7 and the opposing
contact 3’. The insulating gaps 17, 17’ are necessary to
avoid sparkovers in the case that the barrier wall 7 has
conducting properties, for example from deposited con-
tact material.
[0027] The barrier wall 7 may comprise a holding struc-
ture 20 which extends at least partially around a backside
22 of the terminal 5.
[0028] Fig. 2 shows the arrangement 1 as shown in
Fig. 1 in the closed position C. In the closed position C,
the contacts 3, 3’ contact each other. The barrier wall 7,
which projects into the direction of the opposing contact
3’, surrounds the opposing contact 3’ partially in the
closed position C. The barrier wall 7 extends from the
terminal 5 further than a contact plane 21 of the contacts
3, 3’ in the closed position C.
[0029] The barrier wall 7 forms an open chamber 23
around the contacts 3, 3’. The open chamber 23 reduces
the expansion of evaporated contact material. However,
the open chamber 23 cannot totally prevent the expan-
sion of evaporated contact material into the switching
chamber 6. If contact material is deposited on elements
outside of the open chamber 23, the barrier wall 7 may
interrupt conductive way paths or, if the barrier wall 7
itself is covered with contact material, it may extend the
conductive way paths to an extent which still allows the
full function of the switching device.
[0030] Fig. 3 shows another embodiment of an ar-
rangement 1 according to the invention in an open posi-
tion O. For the sake of clarity, only differences to the
previously described embodiment will be described here-
inafter. Both contacts 3, 3’ are surrounded by barrier walls
7, 7’. The barrier walls 7, 7’ project towards each other.
In the open position O, insulating gaps 17a, 17’a extend
not only between a barrier wall 7, 7’ and its corresponding
opposing contact 3, 3’, respectively, but also between
the barrier walls 7 and 7’. The lengths 19, 19’ are adapted
to prevent electric sparkovers between the barrier walls
7, 7’ in the case that the barrier walls 7, 7’ have conducting
properties. The distance 9 between the barrier wall 7 and
the contact 3 is greater than the distance 9’ between the
opposing barrier wall 7’ and the contact 3’.
[0031] Fig. 4 shows the embodiment as described with
respect to Fig. 3 in the closed position C. In the closed
position C, both barrier walls 7, 7’ extend beyond the
contact plane 21. In the closed position C, the barrier
walls 7 and 7’ overlap. The overlapping barrier walls 7,
7’ form a chamber 27 which surrounds the contacts 3,
3’. The chamber 27 effectively reduces or even prevents
the expansion of evaporated contact material into the
switching chamber 6. Therefore, the risk of the formation
of conductive way paths between the contacts 3, 3’ is
reduced or prevented.
[0032] Between the barrier walls 7, 7’ a moving space
29 may be formed, which is adapted to prevent sticking
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of the barrier walls in the closed position C. The moving
space 29 may be dimensioned in a way that it allows the
movement of the barrier walls 7, 7’ - but at the same time,
prevents the expansion of evaporated contact material
into the switching chamber 6 at least to a noncritical ex-
tent.
[0033] In an alternative embodiment, the barrier walls
7, 7’ may abut on each other. In that case, both barrier
walls 7, 7’ extend preferably to the contact plane 21 and
accordingly the contact height 11 equals the height 15
of the barrier walls 7, 7’.
[0034] In a second alternative embodiment, one of the
barrier walls 7, 7’ may have a greater wall thickness 31,
31’ than the opposing barrier wall 7, 7’ and a ring-like
opening in the barrier wall 7, 7’. The ring-like opening
may extend into the direction of the opposing barrier wall
7, 7’ and the opposing barrier wall 7, 7’ may protrude into
the ring-like opening in the closed position C.

Reference Signs List

[0035]

No. Part

1 Arrangement

3, 3’ Contacts

5 Terminal

6 Switching chamber

7, 7’ Barrier wall

9, 9’ Distance

11 Height of contact

13, 13’ Bases

15 Wall height

17, 17’, 17a, 17’a Insulating gap

19, 19’ Insulating gap lengths

20 Holding structure

21 Contact plane

22 Backside

23 Open chamber

27 Chamber

29 Moving space

31, 31’ Wall thickness

O Open position

C Closed position

Claims

1. Arrangement (1) for an electric switching device such
as a relay or a contactor, comprising two opposing
contacts (3, 3’) for performing the switching opera-
tion, characterised in that at least one of the con-
tacts (3, 3’) is surrounded laterally at least in parts
by a barrier wall (7, 7’).

2. Arrangement (1) for an electric switching device ac-
cording to claim 1, characterised in that a distance
(9, 9’) between the at least one contact (3, 3’) and
its surrounding barrier wall (7, 7’) is always smaller
than a height (11) of the contact (3, 3’).

3. Arrangement (1) for an electric switching device ac-
cording to claim 1 or 2, characterised in that the at
least one barrier wall (7, 7’) projects into the direction
of the opposing contact (3’, 3).

4. Arrangement (1) for an electric switching device ac-
cording to one of the claims 1 to 3, characterised
in that at least one of the contacts (3, 3’) and its
surrounding barrier wall (7, 7’) are both located on a
terminal (5, 5’).

5. Arrangement (1) for an electric switching device ac-
cording to one of the claims 1 to 4, characterised
in that the at least one contact (3, 3’) projects from
a base (13, 13’) to a contact height (11), the barrier
wall (7, 7’) projecting from the base (13, 13’) at least
to the contact height (11).

6. Arrangement (1) for an electric switching device ac-
cording to one of the claims 1 to 5, characterised
in that the at least one barrier wall (7, 7’) is shaped
as a ring wall.

(continued)
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7. Arrangement (1) for an electric switching device ac-
cording to one of the claims 1 to 6, characterised
in that, at least in a closed position (C), the at least
one barrier wall (7, 7’) forms a chamber (23, 27),
which separates the two contacts (3, 3’) from a sur-
rounding switching chamber (6).

8. Arrangement (1) for an electric switching device ac-
cording to one of the claims 1 to 7, characterised
in that the contacts (3, 3’) each comprise at least
one barrier wall (7, 7’), the barrier walls (7, 7’) op-
posing each other.

9. Arrangement (1) for an electric switching device ac-
cording to claim 8, characterised in that, in the
closed position (C), one of the barrier walls (7, 7’)
protrudes into an opening of the opposing barrier
wall (7’, 7).

10. Arrangement (1) for an electric switching device ac-
cording to claim 8 or 9, characterised in that, in the
closed position (C), the opposing barrier walls (7, 7’)
overlap.

11. Arrangement (1) for an electric switching device ac-
cording to one of the claims 1 to 10, characterised
in that at least one barrier wall (7, 7’) is made from
an insulating material.

12. Arrangement (1) for an electric switching device ac-
cording to one of the claims 1 to 11, characterised
in that at least one barrier wall (7, 7’) comprises a
holding structure (20), the holding structure extend-
ing at least in parts around a backside (22) of the
terminal (5) opposite to the contacts (3, 3’).

13. Arrangement (1) for an electric switching device ac-
cording to one of the claims 1 to 12, characterised
in that an insulating gap (17, 17’) extends between
one contact (3, 3’) and the barrier wall (7’, 7) of the
opposing contact (3’, 3), at least in an open position
(O).

14. Arrangement (1) for an electric switching device ac-
cording to one of the claims 8 to 13, characterised
in that an insulating gap (17a, 17’a) extends be-
tween the barrier wall (7, 7’) of one contact (3, 3’)
and the opposing barrier wall (7’, 7) of the opposing
contact (3’, 3), at least in the open position (O).

15. Electric switching device comprising an arrange-
ment (1) according to one of the claims 1 to 14, char-
acterised in that the electric switching device com-
prises a switching chamber (6), in which opposing
contacts (3, 3’) are located on terminals (5, 5’), the
opposing contacts (3, 3’) being each surrounded by
a barrier wall (7, 7’), the barrier walls (7, 7’) being
shaped as ring walls, the barrier walls (7, 7’) of op-

posing contacts (3, 3’) forming a chamber (27), which
separates the contacts (3, 3’) from the surrounding
switching chamber at least in the closed position (C).
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