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(54) A SPACER FOR A VACUUM INTERRUPTER

(67)  The present invention relates to a spacer (100)
foravacuum interrupter. The spacer has afirstpart (102),
and a second part (104). The first part of the spacer is
permanently connected to the second part of the spacer.
The first part of the spacer is configured to push against
a lid of a vacuum interrupter at a side of the vacuum
interrupter having a movable contact. The second part
of the spacer is configured to connect to a mating part of
the movable contact. The spacer is configured such that
connection of the second part of the spacer to the mating
part of the movable contact leads to the first part of the
spacer becoming pushed against the lid of the vacuum
interrupter at the side of the vacuum interrupter having
the movable contact to force the movable contact away

from the fixed contact.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to spacers for a
vacuum interrupter, to vacuum interrupters with spacers,
and to methods of separating a movable contact of a
vacuum interrupter from a fixed contact of the vacuum
interrupter.

BACKGROUND OF THE INVENTION

[0002] Medium voltage (MV) vacuum interrupters (V1)
usually have a fixed electrical contact and a movable
electrical contact. In this situation the VI has not yet been
connected to a drive, in other words it is loose, the pres-
sure of the surrounding air pushes the movable contact
onto the fixed contact, so that both contacts touch with
a certain force. In this situation, the contacts can become
stuck to another due to the cold welding effect. The cold
welding effect can be amplified by vibrations, that can
occur for example during transportation of the loose VI.
There is a need to address this situation. So the movable
contact normally is pressed to the fixed contact, by the
external pressure. To prevent this, it is well known, to
secure the movable contact in a distance to the fixed
contact, by the use of bolts and washers and nuts. This
is time comsuming and expensive.

SUMMARY OF THE INVENTION

[0003] Therefore, it would be advantageous to have
an improved technology that mitigates a movable contact
of a loose VI becoming stuck to a fixed contact of the
loose VI.

[0004] The object of the present invention is solved
with the subject matter of the independent claims, where-
in further embodiments are incorporated in the depend-
entclaims. It should be noted that the following described
aspects of the invention apply also for the spacers for a
vacuum interrupter, for the vacuum interrupters with
spacers, and for the methods of separating a movable
contact of a vacuum interrupter from a fixed contact of
the vacuum interrupter.

In a first aspect, there is provided a spacer for a vacuum
interrupter, the spacer comprising:

- afirst part; and
- asecond part.

[0005] The first part of the spacer is permanently con-
nected to the second part of the spacer. The first part of
the spacer is configured to push against a lid of a vacuum
interrupter at a side of the vacuum interrupter having a
movable contact. The second part of the spacer is con-
figured to connectto amating partof the movable contact.
The spacer is configured such that connection of the sec-
ond part of the spacer to the mating part of the movable
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contact leads to the first part of the spacer becoming
pushed against the lid of the vacuum interrupter at the
side of the vacuum interrupter having the movable con-
tact to force the movable contact away from the fixed
contact.

[0006] In other words, a spacer in the form of a single
piece, which is simple and cost effective to manufacture,
is connected to a vacuum interrupter that is loose and
that has not yet been connected to a drive. By connecting
the spacer to the vacuum interrupter the movable contact
of the vacuum interrupter is moved (forced) away from
the fixed contact of the vacuum interrupter and the spacer
maintains a separation between these contacts of the
vacuum interrupter. In this manner, the contacts do not
come into contact with each other when the vacuum in-
terrupter is loose, and consequently the contacts do not
become damaged or even cold welded to each other dur-
ing for example transportation of the vacuum interrupter.
The spacer being in a single piece, in addition to being
simple and easy to manufacture, means that the spacer
is easy to fit to the vacuum interrupter, and different parts
do not get lost or mislaid.

[0007] To put this another way, only a single part is
required to keep the movable contact of a vacuum inter-
rupter away from the fixed contact of a vacuum interrupt-
er.

[0008] Inanexample, the spaceris configured to main-
tain a fixed separation between the movable contact of
the vacuum interrupter and the fixed contact of the vac-
uum interrupter when the second part of the spacer has
been connected to the mating part of the moveable con-
tact.

[0009] In this manner, the correct separation between
contacts can be maintained that mitigates damage to the
contacts due to example from cold welding, and also
means that the contacts of the vacuum interrupter are
not separated by a distance that could damage the vac-
uum interrupter.

[0010] In an example, the mating part of the movable
contact of the vacuum interrupter has an end that is distal
from a part of the movable contact of the vacuum inter-
rupter that can come into contact with the fixed contact
of the vacuum interrupter. An internal part of the second
part of the spacer forms an end stop; and the fixed sep-
aration between the movable contact of the vacuum in-
terrupter and the fixed contact of the vacuum interrupter
is maintained through the end of the mating part of the
movable contact of the vacuum interrupter coming into
contact with the end stop.

[0011] In this way, when the spacer is connected to
the vacuum interrupter not only is the movable contact
moved away from the fixed contact, but the distance be-
tween the contacts is always and automatically set at a
correct distance when the second part of the spacer is
tightened onto the mating part of the movable contact of
the vacuum interrupter.

[0012] In an example, an internal part of the second
partof the spacer has aninternal screw thread configured



3 EP 3 561 844 A1 4

to screw onto an external screw thread of the mating part
of the movable contact of the vacuum interrupter. Con-
nection of the second part of the spacer to the mating
part of the movable contact of the vacuum interrupter
comprises the second part of the spacer being screwed
onto the mating part of the movable contact of the vacuum
interrupter.

[0013] Inanexample, afirstouter surface of the spacer
is substantially flat and is positioned opposite to and sub-
stantially parallel to a second outer surface of the spacer
that is substantially flat.

[0014] In an example, the first outer surface and the
second outer surface form two faces of ahexagonal outer
structure of the spacer.

In an example, the second part of the spacer comprises
the first outer surface and the second outer surface of
the spacer.

[0015] Thus, the spacer has an outer structure that fa-
cilitates tightening, through for example a spanner or
wrench.

[0016] In an example, the spacer has an axis that is
substantially parallel to an axis of the movable contact
of the vacuum interrupter when the second part of the
spacer is connected to the mating part of the movable
contact of the vacuum interrupter. A width of the first part
of the spacer extending perpendicularly to the axis of the
spacer is larger than a width of the second part of the
spacer extending perpendicularly to the axis of the spac-
er.

[0017] In an example, the spacer is rotationally sym-
metric about the axis of the spacer.

[0018] Inanexample, the first part of the spacer is con-
nected via a rounded shoulder to the second part of the
spacer.

[0019] In this way, the mechanical load from the sec-

ond part to the first part is distributed via the rounded
shoulder.

[0020] Inanexample, the spaceris made from plastic.
[0021] In a second aspect, there is provided a spacer
for a vacuum interrupter, the spacer comprising:

- afirst part; and
- asecond part.

[0022] The first partof the spacer is configured to push
against a lid of a vacuum interrupter at a side of the vac-
uum interrupter having a movable contact. The second
part of the spacer is configured to connect to a mating
part of the movable contact. The spacer is configured
such that connection of the second part of the spacer to
the mating part of the movable contact leads to the first
part of the spacer becoming pushed against the lid of the
vacuum interrupter at the side of the vacuum interrupter
having the movable contact to force the movable contact
away from the fixed contact. The mating part of the mov-
able contact of the vacuum interrupter has an end that
is distal from a part of the movable contact of the vacuum
interrupter that can come into contact with the fixed con-
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tact of the vacuum interrupter. An internal part of the sec-
ond part of the spacer forms an end stop. A fixed sepa-
ration between the movable contact of the vacuum inter-
rupter and the fixed contact of the vacuum interrupter is
maintained through the end of the mating part of the mov-
able contact of the vacuum interrupter coming into con-
tact with the end stop.

[0023] Thus, a spacer that is simple and cost effective
to manufacture, is connected to a vacuum interrupter that
is loose and that has not yet been connected to a drive.
By connecting the spacer to the vacuum interrupter the
movable contact of the vacuum interrupter is moved
(forced) away from the fixed contact of the vacuum inter-
rupter and the spacer maintains a separation between
these contacts of the vacuum interrupter. In this manner,
the contacts do not come into contact with each other
when the vacuum interrupter is loose, and consequently
the contacts do not become damaged or even cold weld-
ed to each other during for example transportation of the
vacuum interrupter. The correct separation between the
contacts can be maintained that mitigates damage to the
contacts, and also means that the contacts of the vacuum
interrupter are not separated by a distance that could
damage the vacuum interrupter. Furthermore, when the
spacer is connected to the vacuum interrupter not only
is the movable contact moved away fromthe fixed contact
as the spacer is connected, but the distance between the
contacts is always and automatically set at a correct dis-
tance when the second part of the spacer is tightened
onto the mating part ofthe movable contact of the vacuum
interrupter.

[0024] In an example, an internal part of the second
part of spacer has an internal screw thread configured
to screw onto an external screw thread of the mating part
of the movable contact of the vacuum interrupter, and
wherein connection of the second part of the spacer to
the mating part of the movable contact of the vacuum
interrupter comprises the second part of the spacer being
screwed onto the mating part of the movable contact.
[0025] Inanexample, afirstouter surface of the spacer
is substantially flat and is positioned opposite to and sub-
stantially parallel to a second outer surface of the spacer
that is substantially flat.

In an example, the first outer surface and the second
outer surface form two faces of a hexagonal outer struc-
ture of the spacer.

[0026] In an example, the second part of the spacer
comprises the first outer surface and the second outer
surface of the spacer.

[0027] In an example, the spacer has an axis that is
substantially parallel to an axis of the movable contact
of the vacuum interrupter when the second part of the
spacer is connected to the mating part of the movable
contact of the vacuum interrupter. A width of the first part
of the spacer extending perpendicularly to the axis of the
spacer is larger than a width of the second part of the
spacer extending perpendicularly to the axis of the spac-
er.
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[0028] In an example, the spacer is rotationally sym-
metric about the axis of the spacer.

[0029] Inanexample, the first part of the spacer is con-
figured to connect to the second part of the spacer via a
rounded shoulder.

[0030] Inanexample, the parts of the spacer are made
from plastic.

[0031] Inanexample, the first part of the spacer is per-
manently connected to the second part of the spacer.
[0032] In a third aspect, there is provided a vacuum
interrupter with spacer. The spacer comprises a first part,
and comprises a second part. The first part of the spacer
is permanently connected to the second part of the spac-
er. The second part of the spacer is connected to a mating
part of a movable contact of the vacuum interrupter such
that the first part of the spacer is pushed against a lid of
the vacuum interrupter at a side of the vacuum interrupter
having the movable contact to separate the movable con-
tact of the vacuum interrupter from a fixed contact of the
vacuum interrupter.

[0033] In a fourth aspect, there is provided a vacuum
interrupter with spacer. The spacer comprises a first part,
and comprises a second part. The second part of the
spacer is connected to a mating part of a movable contact
of the vacuum interrupter such that the first part of the
spacer is pushed against a lid of the vacuum interrupter
at a side of the vacuum interrupter having the movable
contact to separate the movable contact of the vacuum
interrupter from a fixed contact of the vacuum interrupter.
The mating part of the movable contact of the vacuum
interrupter has an end that is distal from a part of the
movable contact of the vacuum interrupter that can come
into contact with the fixed contact of the vacuum inter-
rupter. An internal part of the second part of the spacer
forms an end stop. A fixed separation between the mov-
able contact of the vacuum interrupter and the fixed con-
tact of the vacuum interrupter is maintained through the
end of the mating part of the movable contact of the vac-
uum interrupter coming into contact with the end stop.
[0034] In a fifth aspect, there is provided a method of
separating a movable contact of a vacuum interrupter
from a fixed contact of the vacuum interrupter, compris-

ing:

connecting a spacer to a vacuum interrupter, where-
in the spacer comprises a first part and a second
part, and wherein, the first part of the spacer is per-
manently connected to the second part of the spacer;

wherein, connecting the spacer to the vacuum inter-
rupter comprises connecting the second part of the
spacer to a mating part of a movable contact of the
vacuum interrupter, such that the first part of the
spacer pushes against a lid of the vacuum interrupter
at a side of the vacuum interrupter having the mov-
able contact to force the movable contact away from
the fixed contact.
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[0035] In a sixth aspect, there is provided a method of
separating a movable contact of a vacuum interrupter
from a fixed contact of the vacuum interrupter, compris-

ing:

connecting a spacer to a vacuum interrupter, where-
inthe spacercomprises afirst partand a second part;

wherein, connecting the spacer to the vacuum inter-
rupter comprises connecting the second part of the
spacer to a mating part of a movable contact of the
vacuum interrupter, such that the first part of the
spacer pushes againsta lid of the vacuum interrupter
at a side of the vacuum interrupter having the mov-
able contact to force the movable contact away from
the fixed contact;

wherein, the mating part of the movable contact of
the vacuum interrupter has an end that is distal from
a part of the movable contact of the vacuum inter-
rupter that can come into contact with the fixed con-
tact of the vacuum interrupter, and wherein an inter-
nal part of the second part of the spacer forms an
end stop; and

wherein a fixed separation between the movable
contact of the vacuum interrupter and the fixed con-
tact of the vacuum interrupter is provided through
the end of the mating part of the movable contact of
the vacuum interrupter coming into contact with the
end stop through connecting the second part of the
spacer to the mating part of the movable contact of
the vacuum interrupter.

[0036] The above aspects and examples will become
apparent from and be elucidated with reference to the

embodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] Exemplary embodiments will be described in
the following with reference to the following drawings:

Fig. 1 shows a schematic representation of an ex-
ample of a spacer for a vacuum interrupter;

Fig. 2 shows a schematic representation of an ex-
ample of a spacer for a vacuum interrupter;

Fig. 3 shows a schematic representation of an ex-
ample of a vacuum interrupter with a spacer;

Fig. 4 shows a schematic representation of an ex-
ample of a vacuum interrupter with a spacer;

Fig. 5 shows a method of separating a movable con-
tact of a vacuum interrupter from a fixed contact of
the vacuum interrupter;
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Fig. 6 shows a method of separating a movable con-
tact of a vacuum interrupter from a fixed contact of
the vacuum interrupter; and

Fig. 7 shows a schematic representation of a detailed
example of a vacuum interrupter with a spacer.

DETAILED DESCRIPTION OF EMBODIMENTS

[0038] Fig. 1 shows an example of a spacer 100 for a
vacuum interrupter, where dashed lines show optional
features. The spacer 100 comprises a first part 102, and
a second part 104. The first part 102 of the spacer 100
is permanently connected to the second part 104 of the
spacer 100. The first part 102 of the spacer 100 is con-
figured to push against a lid of a vacuum interrupter at a
side of the vacuum interrupter having a movable contact.
The second part 104 of the spacer 100 is configured to
connect to a mating part of the movable contact of the
vacuum interrupter. The spacer 100 is configured such
that connection of the second part 104 of the spacer 100
to the mating part of the movable contact of the vacuum
interrupter leads to the first part 102 of the spacer 100
becoming pushed against the lid of the vacuum interrupt-
er at the side of the vacuum interrupter having the mov-
able contact. In this way the movable contact of the vac-
uum interrupter is forced (moved) away from the fixed
contact of the vacuum interrupter.

[0039] According to an example, the spacer is config-
ured to maintain a fixed separation between the movable
contact of the vacuum interrupter and the fixed contact
of the vacuum interrupter when the second part of the
spacer has been connected to the mating part of the
moveable contact of the vacuum interrupter.

[0040] Accordingto an example, the mating part of the
movable contact of the vacuum interrupter has an end
that is distal from a part of the movable contact of the
vacuum interrupter that can come into contact with the
fixed contact of the vacuum interrupter.

[0041] Aninternal part of the second part of the spacer
forms an end stop 106. The fixed separation between
the movable contact of the vacuum interrupter and the
fixed contact of the vacuum interrupter is maintained
through the end of the mating part of the movable contact
of the vacuum interrupter coming into contact with the
end stop 106 of the second part of the spacer.

[0042] According to an example, an internal part 108
of the second part of spacer has an internal screw thread
configured to screw onto an external screw thread of the
mating part of the movable contact of the vacuum inter-
rupter. Connection of the second part of the spacer to
the mating part of the movable contact of the vacuum
interrupter comprises the second part of the spacer being
screwed onto the mating part of the movable contact of
the vacuum interrupter.

[0043] According to an example, a first outer surface
110 of the spacer is substantially flat and is positioned
opposite to and substantially parallel to a second outer
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surface 110 of the spacer that is substantially flat.
[0044] According to an example, the first outer surface
and the second outer surface form two faces of a hex-
agonal outer structure 110 of the spacer.

[0045] According to an example, the second part of the
spacer comprises the first outer surface and the second
outer surface of the spacer.

[0046] According to an example, the spacer has an
axis thatis substantially parallel to an axis of the movable
contact of the vacuum interrupter when the second part
of the spacer is connected to the mating part of the mov-
able contact of the vacuum interrupter. A width of the first
part of the spacer extending perpendicularly to the axis
of the spacer is larger than a width of the second part of
the spacer extending perpendicularly to the axis of the
spacer.

[0047] Accordingtoanexample, the spacer is rotation-
ally symmetric about the axis of the spacer.

[0048] According to an example, the first part of the
spacer is connected via a rounded shoulder 112 to the
second part of the spacer.

[0049] According to an example, the spacer is made
from plastic.
[0050] Fig. 2 shows an example of a spacer 100a for

a vacuum interrupter, where dashed lines show optional
features. The spacer 100a comprises a first part 102a,
and a second part 104a. The first part 102a of the spacer
100a is configured to push against a lid of a vacuum
interrupter at a side of the vacuum interrupter having a
movable contact. The second part 104a of the spacer
100a is configured to connect to a mating part of the
movable contact of the vacuum interrupter. The spacer
100a is configured such that connection of the second
part 104a of the spacer 100a to the mating part of the
movable contact of the vacuum interrupter leads to the
first part 102a of the spacer 100a becoming pushed
against the lid of the vacuum interrupter at the side of the
vacuum interrupter having the movable contact to force
the movable contact of the vacuum interrupter away from
the fixed contact of the vacuum interrupter. The mating
part of the movable contact of the vacuum interrupter has
an end that is distal from a part of the movable contact
of the vacuum interrupter that can come into contact with
the fixed contact of the vacuum interrupter. An internal
part of the second part 104a of the spacer 100a forms
an end stop 106a. A fixed separation between the mov-
able contact of the vacuum interrupter and the fixed con-
tact of the vacuum interrupter is maintained through the
end of the mating part of the movable contact of the vac-
uum interrupter coming into contact with the end stop
106a of the second part 104a of the spacer 100a.

[0051] According to an example, an internal part 108a
of the second part 104a of spacer 100a has an internal
screw thread configured to screw onto an external screw
thread of the mating part of the movable contact of the
vacuum interrupter. Connection of the second part 104a
of the spacer 100a to the mating part of the movable
contact of the vacuum interrupter comprises the second
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part 104a of the spacer 100a being screwed onto the
mating part of the movable contact of the vacuum inter-
rupter.

[0052] According to an example, a first outer surface
110a of the spacer is substantially flat and is positioned
opposite to and substantially parallel to a second outer
surface 110a of the spacer that is substantially flat.
[0053] Accordingto an example, the first outer surface
and the second outer surface form two faces of a hex-
agonal outer structure 110a of the spacer.

[0054] Accordingtoanexample, the second part of the
spacer comprises the first outer surface and the second
outer surface of the spacer.

[0055] According to an example, the spacer has an
axis that is substantially parallel to an axis of the movable
contact of the vacuum interrupter when the second part
of the spacer is connected to the mating part of the mov-
able contact of the vacuum interrupter. A width of the first
part of the spacer extending perpendicularly to the axis
of the spacer is larger than a width of the second part of
the spacer extending perpendicularly to the axis of the
spacer.

[0056] Accordingto an example, the spacer is rotation-
ally symmetric about the axis of the spacer.

[0057] According to an example, the first part of the
spacer is configured to connect to the second part of the
spacer via a rounded shoulder 112a.

[0058] Accordingtoanexample, the parts of the spacer
are made from plastic.

[0059] According to an example, the first part of the
spacer is permanently connected to the second part of
the spacer.

[0060] Fig. 3 shows an example of a vacuum interrupt-
er 1 with spacer 100. The spacer 100 comprises a first
part 102, and a second part 104. The first part 102 of the
spacer 100 is permanently connected to the second part
104 of the spacer 100. The second part 104 of the spacer
100 is connected to a mating part 21 of a movable contact
20 of the vacuum interrupter 1. This connection has
pushed the first part 102 of the spacer 100 against a lid
50 of the vacuum interrupter 1 at a side of the vacuum
interrupter 1 having the movable contact 20 to separate
the movable contact 20 of the vacuum interrupter 1 from
a fixed contact 10 of the vacuum interrupter 1.

[0061] Inanexample,the spaceris configured to main-
tain a fixed separation between the movable contact of
the vacuum interrupter and the fixed contact of the vac-
uum interrupter.

[0062] In an example, the mating part of the movable
contact of the vacuum interrupter has an end that is distal
from a part of the movable contact of the vacuum inter-
rupter that can come into contact with the fixed contact
of the vacuum interrupter. An internal part of the second
part of the spacer forms an end stop 106. The fixed sep-
aration between the movable contact of the vacuum in-
terrupter and the fixed contact of the vacuum interrupter
is maintained through the end of the mating part of the
movable contact of the vacuum interrupter coming into
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contactwith the end stop of the second part of the spacer.
[0063] In an example, an internal part 108 of the sec-
ond part of spacer has an internal screw thread config-
ured to screw onto an external screw thread of the mating
part of the movable contact of the vacuum interrupter.
Connection of the second part of the spacer to the mating
part of the movable contact of the vacuum interrupter
comprises the second part of the spacer being screwed
onto the mating part ofthe movable contact of the vacuum
interrupter.

[0064] In an example, a first outer surface 110 of the
spacer is substantially flat and is positioned opposite to
and substantially parallel to a second outer surface 110
of the spacer that is substantially flat.

[0065] In an example, the first outer surface and the
second outer surface form two faces of a hexagonal outer
structure 110 of the spacer.

[0066] In an example, the second part of the spacer
comprises the first outer surface and the second outer
surface of the spacer.

[0067] In an example, the spacer has an axis that is
substantially parallel to an axis of the movable contact
of the vacuum interrupter. A width of the first part of the
spacer extending perpendicularly to the axis of the spac-
er is larger than a width of the second part of the spacer
extending perpendicularly to the axis of the spacer.

In an example, the spacer is rotationally symmetric about
the axis of the spacer.

[0068] Inanexample, the first part of the spaceris con-
nected via a rounded shoulder 112 to the second part of
the spacer.

[0069] Inanexample, the spaceris made from plastic.
[0070] Fig. 4 shows an example of a vacuum interrupt-
er 1 with spacer 100a. The spacer 100a comprises a first
part102a, and a second part 104a. The second part 104a
of the spacer 100a is connected to a mating part 21 of a
movable contact 20 of the vacuum interrupter 1. This
connection has pushed the first part 102a of the spacer
100a against a lid 50 of the vacuum interrupter 1 at a
side of the vacuum interrupter1 having the movable con-
tact 20 to separate the movable contact 20 of the vacuum
interrupter 1 from a fixed contact 10 of the vacuum inter-
rupter 1. The mating part 21 of the movable contact 20
of the vacuum interrupter 1 has an end that is distal from
apartofthe movable contact 20 of the vacuum interrupter
1 that can come into contact with the fixed contact 10 of
the vacuum interrupter 1. An internal part of the second
part 104a of the spacer 100a forms an end stop 106a. A
fixed separation between the movable contact 20 of the
vacuum interrupter 1 and the fixed contact 10 of the vac-
uum interrupter 1 is maintained through the end of the
mating part 21 of the movable contact 20 of the vacuum
interrupter 1 coming into contact with the end stop 106a
of the second part 104a of the spacer 100a.

[0071] Inanexample, an internal part 108a of the sec-
ond part of spacer has an internal screw thread config-
ured to screw onto an external screw thread of the mating
part of the movable contact of the vacuum interrupter.
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Connection of the second part of the spacer to the mating
part of the movable contact of the vacuum interrupter
comprises the second part of the spacer being screwed
onto the mating part of the movable contact of the vacuum
interrupter.

[0072] In an example, a first outer surface 110a of the
spacer is substantially flat and is positioned opposite to
and substantially parallel to a second outer surface 110a
of the spacer that is substantially flat.

[0073] In an example, the first outer surface and the
second outer surface form two faces of ahexagonal outer
structure 110a of the spacer.

[0074] In an example, the second part of the spacer
comprises the first outer surface and the second outer
surface of the spacer.

[0075] In an example, the spacer has an axis that is
substantially parallel to an axis of the movable contact
of the vacuum interrupter. A width of the first part of the
spacer extending perpendicularly to the axis of the spac-
er is larger than a width of the second part of the spacer
extending perpendicularly to the axis of the spacer.
[0076] In an example, the spacer is rotationally sym-
metric about the axis of the spacer.

[0077] Inanexample, the first part of the spacer is con-
figured to connect to the second part of the spacer via a
rounded shoulder 112a.

[0078] Inanexample, the parts of the spacer are made
from plastic.

[0079] Inan example, the first part of the spacer is per-
manently connected to the second part of the spacer.
[0080] Fig.5 shows amethod 200 of separating a mov-
able contact of a vacuum interrupter from a fixed contact
of the vacuum interrupter in its basis steps. The method
200 comprises connecting 300 a spacer to a vacuum
interrupter. The spacer comprises a first part and a sec-
ond part. The first part of the spacer is permanently con-
nected to the second part of the spacer. The connecting
300 the spacer to the vacuum interrupter comprises con-
necting 310 the second part of the spacer to a mating
part of amovable contact of the vacuum interrupter, such
that the first part of the spacer pushes 320 against a lid
of the vacuum interrupter at a side of the vacuum inter-
rupter having the movable contact to force 330 the mov-
able contact away from the fixed contact.

[0081] Inanexample,the spaceris configured to main-
tain a fixed separation between the movable contact of
the vacuum interrupter and the fixed contact of the vac-
uum interrupter.

[0082] In an example, the mating part of the movable
contact of the vacuum interrupter has an end that is distal
from a part of the movable contact of the vacuum inter-
rupter that can come into contact with the fixed contact
of the vacuum interrupter. An internal part of the second
partofthe spacerforms anend stop. The fixed separation
between the movable contact of the vacuum interrupter
and the fixed contact of the vacuum interrupter is main-
tained through the end of the mating part of the movable
contact of the vacuum interrupter coming into contact
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with the end stop.

[0083] In an example, an internal part of the second
part of spacer has an internal screw thread configured
to screw onto an external screw thread of the mating part
of the movable contact of the vacuum interrupter. Con-
nection of the second part of the spacer to the mating
part of the movable contact of the vacuum interrupter
comprises the second part of the spacer being screwed
onto the mating part ofthe movable contact of the vacuum
interrupter.

[0084] Inanexample, afirstouter surface of the spacer
is substantially flat and is positioned opposite to and sub-
stantially parallel to a second outer surface of the spacer
that is substantially flat.

[0085] In an example, the first outer surface and the
second outer surface form two faces of a hexagonal outer
structure of the spacer.

[0086] In an example, the second part of the spacer
comprises the first outer surface and the second outer
surface of the spacer.

[0087] In an example, the spacer has an axis that is
substantially parallel to an axis of the movable contact
of the vacuum interrupter. A width of the first part of the
spacer extending perpendicularly to the axis of the spac-
er is larger than a width of the second part of the spacer
extending perpendicularly to the axis of the spacer.

In an example, the spacer is rotationally symmetric about
the axis of the spacer.

In an example, the first part of the spacer is connected
via a rounded shoulder to the second part of the spacer.
[0088] Inanexample, the spaceris made from plastic.
[0089] Fig. 6 showsamethod 400 of separating a mov-
able contact of a vacuum interrupter from a fixed contact
of the vacuum interrupter in its basic steps. The method
400 comprises connecting 500 a spacer to a vacuum
interrupter. The spacer comprises a first part and a sec-
ond part. The connecting 500 the spacer to the vacuum
interrupter comprises connecting 510 the second part of
the spacer to a mating part of a movable contact of the
vacuum interrupter, such that the first part of the spacer
pushes 520 against a lid of the vacuum interrupter at a
side of the vacuum interrupter having the movable con-
tact to force 530 the movable contact away from the fixed
contact. The mating part of the movable contact of the
vacuum interrupter has an end that is distal from a part
of the movable contact of the vacuum interrupter that can
come into contact with the fixed contact of the vacuum
interrupter. An internal part of the second part of the spac-
er forms an end stop. A fixed separation between the
movable contact of the vacuum interrupter and the fixed
contact of the vacuum interrupter is provided through the
end of the mating part of the movable contact of the vac-
uum interrupter coming into contact with the end stop
through connecting the second part of the spacer to the
mating part of the movable contact of the vacuum inter-
rupter.

[0090] In an example, an internal part of the second
part of spacer has an internal screw thread configured
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to screw onto an external screw thread of the mating part
of the movable contact of the vacuum interrupter. Con-
nection of the second part of the spacer to the mating
part of the movable contact of the vacuum interrupter
comprises the second part of the spacer being screwed
onto the mating part of the movable contact of the vacuum
interrupter.

[0091] Inanexample, afirstouter surface of the spacer
is substantially flat and is positioned opposite to and sub-
stantially parallel to a second outer surface of the spacer
that is substantially flat.

[0092] In an example, the first outer surface and the
second outer surface form two faces of ahexagonal outer
structure of the spacer.

[0093] In an example, the second part of the spacer
comprises the first outer surface and the second outer
surface of the spacer.

[0094] In an example, the spacer has an axis that is
substantially parallel to an axis of the movable contact
of the vacuum interrupter. A width of the first part of the
spacer extending perpendicularly to the axis of the spac-
er is larger than a width of the second part of the spacer
extending perpendicularly to the axis of the spacer.
[0095] In an example, the spacer is rotationally sym-
metric about the axis of the spacer.

[0096] Inanexample, the first part of the spacer is con-
nected via a rounded shoulder to the second part of the
spacer.

[0097] Inanexample, the spaceris made from plastic.
[0098] In an example, the first part of the spacer is per-
manently connected to the second part of the spacer.
[0099] Fig. 7 shows a detailed example of a vacuum
interrupter 1 having had a spacer 100, 110a connected
to it. The vacuum interrupter has a fixed contact 10, a
movable contact 20. The movable contact 20 has a
threaded section 21 at its outer end. The vacuum inter-
rupter 1 has an insulator 30, and a lid 40 on the side of
the fixed contact 10 and alid 50 on the side of the movable
contact 20. The vacuum interrupter has a bellows 60.
When the vacuum interrupter is loose and has not been
connected to a drive and has not yet had the spacer 100,
100a connected to it the surrounding air pushes the mov-
able contact 20 onto the fixed contact 10. However, con-
nection of the spacer 100, 100a to the vacuum interrupter
1 has moved the movable contact 20 away from the fixed
contact 10 by a set distance that is maintained, as dis-
cussed in more detail. The spacer 100, 100a has a first
part 102, 102a and a second part 104, 104a. The first
part 102, 102a of the spacer 100, 100a is joined to the
second part 104, 104a of the spacer 100, 100a by a
rounded shoulder 112, 112a. The first part 102, 102a,
second part 104, 104a and rounder shoulder 112, 112a
are all permanently fixed together to form a single part.
However, the parts need not be permanently fixed to-
gether. Aninternal part 108, 108a of the second part 104,
104a of the spacer 100, 100a is threaded that can be
screwed onto the threaded section 21 of the movable
contact 20 of the vacuum interrupter 1. The second part
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104, 104a of the spacer 100, 100a also has an end stop
106, 106a. In Fig. 7, the spacer 100, 100a has been
placed around the end of the movable contact 20 and
the internal screw threaded part 108, 108a of the second
part 104, 104a of the spacer 100, 100a has been screwed
onto the threaded section 21 of the movable contact 20.
As the spacer is screwed onto the movable contact, the
first part 102, 102a becomes pushed up against the lid
50 of the vacuum interrupter 1 that is on the side of the
vacuum interrupter 1 that has the movable contact 20.
The movable contact 20 of the vacuum interrupter 1 is
then forced away from the fixed contact 10 of the vacuum
interrupter 1 until the end of the movable contact 20 of
the vacuum interrupter 1 reaches the end stop 106, 106a.
The spacer can be appropriately designed to separate
the movable 20 and fixed contacts 10 of the vacuum in-
terrupter by a set designed amount, and connection of
the spacer 100, 100a to the vacuum interrupter automat-
ically moves the movable contact 20 away from the fixed
contact until the designed separation is provided, and
which is then maintained until the spacer is unscrewed
from the vacuum interrupter 1.

So the spacer is screwed on the stem of the movable
contact, until first part 102 is pressed in end position to
the lid. Then the defined space will be hold during trans-
portation.

[0100] It has to be noted that embodiments of the in-
vention are described with reference to different subject
matters. In particular, some embodiments are described
with reference to method type claims whereas other em-
bodiments are described with reference to the device
type claims. However, a person skilled in the art will gath-
er from the above and the following description that, un-
less otherwise notified, in addition to any combination of
features belonging to one type of subject matter also any
combination between features relating to different sub-
ject matters is considered to be disclosed with this appli-
cation. However, all features can be combined providing
synergetic effects that are more than the simple summa-
tion of the features.

[0101] While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, suchillustration and description are to be considered
illustrative or exemplary and not restrictive. The invention
is not limited to the disclosed embodiments. Other vari-
ations to the disclosed embodiments can be understood
and effected by those skilled in the art in practicing a
claimed invention, from a study of the drawings, the dis-
closure, and the dependent claims.

[0102] In the claims, the word "comprising" does not
exclude other elements or steps, and the indefinite article
"a" or "an"does not exclude a plurality. A single processor
or other unit may fulfill the functions of several items re-
cited in the claims. The mere fact that certain measures
are re-cited in mutually different dependent claims does
not indicate that a combination of these measures cannot
be used to advantage. Any reference signs in the claims
should not be construed as limiting the scope.
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Claims

A spacer (100) for a vacuum interrupter for transpor-
tation of the Vacuum interrupter, the spacer compris-

ing:

- afirst part (102); and
- a second part (104);

wherein, the first part of the spacer is permanently
connected to the second part of the spacer;
wherein, the first part of the spacer is configured to
push against a lid of a vacuum interrupter at a side
of the vacuum interrupter having a movable contact;
wherein, the second part of the spacer is configured
to connect to a mating part of the movable contact;
wherein, the spacer is configured such that connec-
tion of the second part of the spacer to the mating
part of the movable contact leads to the first part of
the spacer becoming pushed against the lid of the
vacuum interrupter at the side of the vacuum inter-
rupter having the movable contact to force the mov-
able contact away from the fixed contact.

Spacer according to claim 1, wherein the spacer is
configured to maintain a fixed separation between
the movable contact of the vacuum interrupter and
the fixed contact of the vacuum interrupter when the
second part of the spacer has been connected to the
mating part of the moveable contact.

Spacer according to claim 2, wherein the mating part
of the movable contact of the vacuum interrupter has
an end thatis distal from a part of the movable contact
of the vacuum interrupter that can come into contact
with the fixed contact of the vacuum interrupter;
wherein an internal part of the second part of the
spacer forms an end stop (106); and wherein the
fixed separation between the movable contact of the
vacuum interrupter and the fixed contact of the vac-
uum interrupter is maintained through the end of the
mating part of the movable contact of the vacuum
interrupter coming into contact with the end stop.

Spacer according to any of claims 1-3, wherein an
internal part (108) of the second part of spacer has
an internal screw thread configured to screw onto an
external screw thread of the mating part of the mov-
able contact of the vacuum interrupter, and wherein
connection of the second part of the spacer to the
mating part of the movable contact of the vacuum
interrupter comprises the second part of the spacer
being screwed onto the mating part of the movable
contact of the vacuum interrupter.

Spacer according to claim 4, wherein a first outer
surface (110) of the spacer is substantially flat and
is positioned opposite to and substantially parallel to
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10.

1.

12.

a second outer surface (110) of the spacer that is
substantially flat.

Spacer according to claim 5, wherein the first outer
surface and the second outer surface form two faces
of a hexagonal outer structure (110) of the spacer.

Spacer according to any of claims 5-6, wherein the
second part of the spacer comprises the first outer
surface and the second outer surface of the spacer.

Spacer according to any of claims 1-7, wherein the
spacer has an axis that is substantially parallel to an
axis of the movable contact of the vacuum interrupter
when the second part of the spacer is connected to
the mating part of the movable contact of the vacuum
interrupter; and wherein a width of the first part of
the spacer extending perpendicularly to the axis of
the spacer is larger than a width of the second part
of the spacer extending perpendicularly to the axis
of the spacer.

Spacer according to claim 8, wherein the spacer is
rotationally symmetric about the axis of the spacer.

Spacer according to any of claims 1-9, wherein the
first part of the spacer is connected via a rounded
shoulder (112) to the second part of the spacer.

Spacer according to any of claims 1-10, wherein the
spacer is made from plastic.

A spacer (100a) for a vacuum interrupter, the spacer
comprising:

- afirst part (102a); and
- a second part (104a);

wherein, the first part of the spacer is configured to
push against a lid of a vacuum interrupter at a side
of the vacuum interrupter having a movable contact;
wherein, the second part of the spacer is configured
to connect to a mating part of the movable contact;
wherein, the spacer is configured such that connec-
tion of the second part of the spacer to the mating
part of the movable contact leads to the first part of
the spacer becoming pushed against the lid of the
vacuum interrupter at the side of the vacuum inter-
rupter having the movable contact to force the mov-
able contact away from the fixed contact;

wherein the mating part of the movable contact of
the vacuum interrupter has an end that is distal from
a part of the movable contact of the vacuum inter-
rupter that can come into contact with the fixed con-
tact of the vacuum interrupter;

wherein an internal part of the second part of the
spacer forms an end stop (106a); and

wherein a fixed separation between the movable
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contact of the vacuum interrupter and the fixed con-
tact of the vacuum interrupter is maintained through
the end of the mating part of the movable contact of
the vacuum interrupter coming into contact with the
end stop.

Spacer according to claim 12, wherein an internal
part (108a) of the second part of the spacer has an
internal screw thread configured to screw onto an
external screw thread of the mating part of the mov-
able contact of the vacuum interrupter, and wherein
connection of the second part of the spacer to the
mating part of the movable contact of the vacuum
interrupter comprises the second part of the spacer
being screwed onto the mating part of the movable
contact.

Spacer according to claim 13, wherein a first outer
surface (110a) of the spacer is substantially flat and
is positioned opposite to and substantially parallel to
a second outer surface (110a) of the spacer that is
substantially flat.

Spacer according to claim 14, wherein the first outer
surface and the second outer surface form two faces
of a hexagonal outer structure (110a) of the spacer.

Spacer according to any of claims 14-15, wherein
the second part of the spacer comprises the first out-
er surface and the second outer surface of the spac-
er.

Spacer according to any of claims 12-16, wherein
the spacer has an axis that is substantially parallel
to an axis of the movable contact of the vacuum in-
terrupter when the second part of the spacer is con-
nected to the mating part of the movable contact of
the vacuum interrupter; and wherein a width of the
first part of the spacer extending perpendicularly to
the axis of the spacer is larger than a width of the
second part of the spacer extending perpendicularly
to the axis of the spacer.

Spacer according to claim 17, wherein the spacer is
rotationally symmetric about the axis of the spacer.

Spacer according to any of claims 12-18, wherein
the first part of the spacer is configured to connect
to the second part of the spacer via a rounded shoul-
der (112a).

Spacer according to any of claims 12-19, wherein
the parts of the spacer are made from plastic.

Spacer according to any of claims 12-20, wherein
the first part of the spacer is permanently connected
to the second part of the spacer.
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22. A vacuum interrupter (1) with spacer (100):

wherein, the spacer comprises a first part (102),
and comprises a second part (104);

wherein, the first part of the spacer is perma-
nently connected to the second part of the spac-
er; and

wherein, the second part of the spacer is con-
nected to a mating part (21) of a movable contact
(20) of the vacuum interrupter such that the first
part of the spacer is pushed against a lid (50) of
the vacuum interrupter at a side of the vacuum
interrupter having the movable contact to sepa-
rate the movable contact of the vacuum inter-
rupter from a fixed contact (10) of the vacuum
interrupter.

23. A vacuum interrupter (1a) with spacer (100a):

wherein, the spacer comprises a first part
(102a), and comprises a second part (104a);
wherein, the second part of the spacer is con-
nected to a mating part (21a) of a movable con-
tact (20a) of the vacuum interrupter such that
the first part of the spacer is pushed against a
lid (50a) of the vacuum interrupter at a side of
the vacuum interrupter having the movable con-
tact to separate the movable contact of the vac-
uum interrupter from a fixed contact (10a) of the
vacuum interrupter;

wherein, the mating part of the movable contact
ofthe vacuuminterrupterhas an end thatis distal
from a part of the movable contact of the vacuum
interrupter that can come into contact with the
fixed contact of the vacuum interrupter;
wherein an internal part of the second part of
the spacer forms an end stop (106a); and
wherein afixed separation between the movable
contact of the vacuum interrupter and the fixed
contact of the vacuum interrupter is maintained
through the end of the mating part of the movable
contact of the vacuum interrupter coming into
contact with the end stop.

24. A method (200) of separating a movable contact of

a vacuum interrupter from a fixed contact of the vac-
uum interrupter, comprising:

connecting (300) a spacer to a vacuum inter-
rupter, wherein the spacer comprises a first part
and a second part, and wherein, the first part of
the spacer is permanently connected to the sec-
ond part of the spacer;

wherein, connecting the spacer to the vacuum
interrupter comprises connecting (310) the sec-
ond part of the spacer to a mating part of a mov-
able contact of the vacuum interrupter, such that
the first part of the spacer pushes (320) against
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a lid of the vacuum interrupter at a side of the
vacuum interrupter having the movable contact
to force (330) the movable contact away from
the fixed contact.

25. A method (400) of separating a movable contact of
a vacuum interrupter from a fixed contact of the vac-
uum interrupter, comprising:

connecting (500) a spacer to a vacuum inter- 10
rupter, wherein the spacer comprises a first part

and a second part;

wherein, connecting the spacer to the vacuum
interrupter comprises connecting (510) the sec-

ond part of the spacer to a mating part of amov- 75
able contact of the vacuum interrupter, such that

the first part of the spacer pushes (520) against

a lid of the vacuum interrupter at a side of the
vacuum interrupter having the movable contact

to force (530) the movable contact away from 20
the fixed contact;

wherein, the mating part of the movable contact
ofthe vacuum interrupter has an end that is distal
from a part of the movable contact of the vacuum
interrupter that can come into contact with the 25
fixed contact of the vacuum interrupter, and
wherein an internal part of the second part of

the spacer forms an end stop; and

wherein afixed separation between the movable
contact of the vacuum interrupter and the fixed 30
contact of the vacuum interrupter is provided
through the end of the mating part of the movable
contact of the vacuum interrupter coming into
contact with the end stop through connecting

the second part of the spacer to the mating part 35
of the movable contact of the vacuum interrupt-

er.
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