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(57)  Vacuum interrupter (100) for medium and high
voltage applications, in particular ranging from a 24 kV
to a 145 kV level or above, the vacuum interrupter com-
prising a drive rod (101) with a first drive contact (102)
and a second drive contact (103). For closing, the vacu-
um interrupter (100) is adapted to contact a first contact
(104) with the first drive contact (102) and to contact a
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Vacuum interrupter with integrated double gap and single drive

second contact (105) with the second drive contact (103)
by moving the drive rod (101) from an opened position
to a closed position in a closing direction (140). In the
opened position, a first distance (144) of a first gap (106)
between the first drive contact (102) and the first contact
(104) is smaller than a second distance (146) of a second
gap (107) between the second drive contact (103) and
the second contact (105).
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Description

Field of the invention

[0001] The invention relates to a vacuum interrupter
for medium and high voltage applications and to a circuit
breaker arrangement comprising the vacuum interrupter.

Background of the invention

[0002] For capacitive switching and high voltage ap-
plications a performance is influenced by factors such as
a contact distance, a contact material, a contact geom-
etry, and drive properties of a vacuum interrupter. A vac-
uum interrupter with a one gap system generally faces
the uncertainty for the vacuum interrupter gap to with-
stand a voltage without any discharge. Two gaps in series
provide for a better performance of interruption of a ca-
pacitive current.

[0003] US 6,498,315 depicts the use of two vacuum
interrupters in series to improve the performance, where-
in one vacuum interrupter functions as an interrupter and
the other vacuum interrupter functions as an interrupter
and as an insulator. The two interrupters are driven by a
rather complicated drive system which may be costly.
[0004] DE 3344 376 A1, DE 3811 833, and DE 3 318
226 show vacuum interrupters with a double- or multi-
gap, wherein the gaps are driven from two different di-
rections. Driving multiple gaps from two different direc-
tions may result in high costs for the drive.

[0005] There are also solutions which use at least two
gaps and a drive from one side which have, however, a
rather large contact stroke for moving the contacts, and
therefore a large amount of mechanical stress applied
on a bellow of the vacuum interrupter. A large amount of
mechanical energy may be needed to drive the large
stroke.

[0006] DE 3 344 376 A1 uses a spring element inside
the vacuum to support the drive of vacuum interrupter
contacts, which may be difficult to realize, such as using
T-form or Zig-Zag form constructions.

[0007] DE 1975630 uses a vacuum break interrupter
with a slight contact inside a vacuum interrupter. Multiple
gaps ofthe vacuum interrupter are driven in one direction.
Due to the high temperature process during manufactur-
ing, the sliding contact may lose its spring force.

[0008] All above described examples for a vacuum in-
terrupter with multiple gaps or the usage of vacuum in-
terrupters in series may result in extra costs for the drive,
or multiple costs for multiple vacuum interrupters.

Summary of the invention

[0009] Itis an object of the invention to provide an al-
ternative efficient vacuum interrupter with two contact
gaps inside the vacuum interrupter.

[0010] This object is achieved by the subject matter of
the independent claims. Further exemplary embodi-
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ments are evident from the dependent claims.

[0011] An aspect of the invention relates to a vacuum
interrupter for medium and high voltage applications hav-
ing a drive rod with a first drive contact and a second
drive contact. The vacuum interrupter further comprises
afirst contact and a second contact. For closing, the vac-
uum interrupter is adapted to contact the first contact with
the first drive contact and to contact the second contact
with the second drive contact by moving the drive rod
from an opened position to a closed position in a closing
direction. In the opened position, a first distance of a first
gap between the first drive contact and the first contact
is smaller than the second distance of a second gap be-
tween the second drive contact and the second contact.
[0012] In other words, a vacuum interrupter is provid-
ed, wherein two different gaps, such as a first and a sec-
ond gap, each one with corresponding first drive contact
and first contact, and second drive contact and second
contact, may be driven at the same time and from the
same direction by actuating a drive rod or a drive in one
closing direction. Such a vacuum interrupter with two
gaps driven by moving the drive rod in one direction may
enable toreduce the costs for the vacuum interrupter and
the drive by increasing the performance of the vacuum
interrupter compared to a vacuum interrupter with one
gap or a vacuum interrupter with two gaps and drives
moving in different directions to close the vacuum inter-
rupter.

[0013] Such a vacuum interrupter may enable a short
drive distance for the drive and the use of one drive for
double gaps.

[0014] For the insulation of the vacuum interrupters,
one or more insulators may be used for both sides of the
second contacts, which may be ring contacts.

[0015] The vacuum interrupter according to the above
and below mentioned embodiments and aspects may be
used to secure capacitive switchings for levels above or
below 40,5 kV, in particular for capacitive switchings
above 17,5 kV.

[0016] The vacuum interrupter according to the above
and below mentioned embodiments and aspects may be
used to secure the performance for high voltage appli-
cations, for example above a voltage level of 40,5 kV and
in particular at a voltage level ranging from 72,5 kV to
145 kV.

[0017] The vacuum interrupter according to the above
and below mentioned embodiments and aspects may be
used to secure the performance of a basic impulse level
(BIL) the lighting impulse voltage, particularly for special
applications or requirements such as 200 kV BIL and
railway applications with 250 kV BIL vacuum interrupters.
[0018] The vacuum interrupter according to the above
and below mentioned embodiments and aspects may
provide short drive distances for the drive and a single
drive to actuate or drive double gaps, at the same time
and same direction.

[0019] The vacuum interrupters of hybrid solutions for
ultra high voltage applications as depicted in DE 10 157
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140 A1 may be replaced by the vacuum interrupter ac-
cording to the above and below mentioned embodiments
and aspects.

[0020] According to another embodiment of the inven-
tion, the above and below described embodiments and
aspects of the vacuum interrupter may be applied to a
switching module as described in DE 10 238 950 A1 to
replace a flexible current path by the second gap of the
vacuum interrupter in a vacuum, since flexible current
connecting paths may be difficult to realize in the vacuum.
[0021] According to another aspect of the invention,
for closing, the vacuum interrupter is adapted to contact
the first contact with the first drive contact before con-
tacting the second contact with second drive contact.
During a closing of the vacuum interrupter, the first gap
is closed first and the second gap is closed second,
wherein the vacuum interrupter is adapted to contact
both, the first contact with the first drive contact and the
second contact with the second drive contact concurrent-
ly or at the same time, according to another embodiment
of the invention.

[0022] According to another aspect of the invention,
the vacuum interrupter further comprises a first bellows
in cooperation with a first contact pen of the first contact.
The first bellows may control a movement of the second
contact relative to the second drive contact during open-
ing and closing of the vacuum interrupter, such that the
first gap is closed before the second gap is closed, and
such that the second gap is opened before the first gap
is opened. The first bellow may balance the contact be-
tween the first drive contact and the first contact, the con-
tact between the second drive contact and the second
contact, and an opening and closing of the drive rod.
[0023] The vacuum interrupter may further comprise a
second bellow, which may be in cooperation with the
drive rod. The second bellow may be adapted to control
amovementofthe drive rod relative to the second contact
and the first contact. The second bellow may balance the
contact between the first drive contact and the first con-
tact, the contact between the second drive contact and
the second contact, and an opening and closing of the
drive rod.

[0024] According to another aspect of the invention,
the first drive contact and the first contact of the first gap
are selected from the group consisting of axial magnetic
fields (AMF) contacts or radial magnetic fields (RMF)
contacts. The AMF contacts may for example be unipolar
quadruple contacts, or bipolar contacts and the RMF con-
tacts may for example have contacts with a spiral or cup
form with a slot cut.

[0025] By using RMF contacts such as spiral contacts
in the vacuum interrupter which generate a radial mag-
netic field causing an azimuthal electromagnetic force to
act on a contracted vacuum arc, the vacuum interrupter
may be more efficient since the contracted arc may move
over the contract surface at a speed of 50 to 350 m per
second, the high velocity ensuring, that there is less con-
tact erosion. Thus, the currentinterrupting capability may
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be significantly improved as compared to flat contact.
[0026] The switching capacity of the vacuum interrupt-
er may be increased even more by using axial magnetic
field contacts which enable, that the vacuum arc burn in
diffused mode, and that the supply of energy to the elec-
trodes is reduced, such that an arc voltage may be
achieved that is lower than the arc voltage when using
RMF contacts.

[0027] According to another embodiment of the inven-
tion, the second drive contact and the second contact of
the second gap are RMF contacts, in particular RMF cup
form contacts with a driving force of a second drive con-
tact having an angle of about 10 to 80 degrees to a tan-
gential direction of a RMF ring. The two cup form contacts
may be provided with a drive force for the vacuum arc
which may rotate around the ring of the RMF contacts.
[0028] According to afurther aspectofthe intervention,
the vacuum interrupter further comprises a first spring
which is adapted to generate a force acting against the
movement of the first contact in the closing direction and
generate enough contact force. The first contact may
move in the closing direction such that by moving the
driverod in the closing direction to contact the first contact
with the first drive contact while closing the first gap, the
first contact and the first drive contact may move a first
over-travel distance in the closing direction, the first drive
contact in addition to the first distance. During closing,
the first interruption gap may thus be closed, still provid-
ing a defined first over-travel distance due to a (elastic)
force of the first spring, and a fixation of the first spring
at the vacuum interrupter. After the first contact is moved
along the over-travel distance, the second gap may be
closed, wherein the drive rod may move a second over-
travel distance in the closing direction due to a force gen-
erated by a second spring at the drive rod. The second
over-travel distance may be larger than the first over-
travel distance.

[0029] According to another aspect of the invention, a
first over travel distance, which is the distance the first
contact has to travel for moving from the opened position
to the closed position, together with the first distance
equals essentially the second distance.

[0030] According to another embodiment of the inven-
tion, the vacuum interrupter further comprises a second
spring which is adapted to generate a force acting against
the movement of the drive rod in an opening direction,
which is opposite to the closing direction. During a move-
ment of the drive rod in the closing direction to contact
the second contact with the second drive contact while
closing the second gap, the drive rod is enabled to move
a second over-travel distance in the closing direction.
[0031] The first contact spring force of the first spring
may be smaller than the second contact spring force of
the second spring in a closed position of the first gap and
the second gap.

[0032] According to another embodiment of the inven-
tion, the vacuum interrupter is adapted to disconnect the
first contact from the first drive contact and to disconnect



5 EP 2 549 503 A1 6

the second contact from the second drive contact by mov-
ing the drive rod in an opening direction. The vacuum
interrupter is adapted to first disconnect the second con-
tact from a second drive contact before disconnecting
the first contact from the first drive contact.

[0033] The vacuum interrupter may be adapted to dis-
connect the first contact from the first drive contact, when
the first contact has moved the first over-travel distance
to the limitation of the first spring.

[0034] According to another embodiment of the inven-
tion, the vacuum interrupter comprises an embedded
pole part and the vacuum interrupter is imbedded in solid
insulation or assembled inside insulator tube with extra
gas or liquid insulation.

[0035] According to another aspect of the invention, a
total voltage applied to the vacuum interrupter is distrib-
uted between the first and the second gap, such that a
voltage in a range of 5% to 50% of the total voltage is
distributed to the second gap. In particular, a voltage of
40% of the total voltage is distributed to the second gap.
[0036] A further aspect of the invention relates to a
circuit breaker arrangement, comprising at least one vac-
uum interrupter according to the above-mentioned em-
bodiments or aspects.

[0037] According to another embodiment of the inven-
tion, a use of a vacuum interrupter according to anyone
of the above-mentioned embodiments or aspects in one
of a capacitive switching, a medium or high voltage ap-
plication, and a circuit breaker arrangement is provided,
e.g. in series or parallel.

[0038] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiments described hereinafter.

Brief description of the drawings

[0039] Belows, embodiments of the present invention
are described in more detail with reference to the at-
tached drawings.

Fig. 1 schematically shows a cross sectional view of
part of a vacuum interrupter according to an embod-
iment of the invention.

Fig. 2 schematically shows a cross sectional view of
another vacuum interrupter according to an embod-
iment of the invention.

Fig. 3 schematically shows a cross sectional view of
another vacuum interrupter according to an embod-
iment of the invention.

Fig. 4 schematically shows a cross sectional view of
another vacuum interrupter according to an embod-
iment of the invention.

Fig. 5 schematically shows a cross sectional view of
another vacuum interrupter according to an embod-
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iment of the invention.

[0040] The reference symbols used in the drawings,
and their meanings, are listed in summary form in the list
of reference symbols. In principle, identical parts are pro-
vided with the same reference symbols in the figures.

Detailed description of embodiments

[0041] Fig. 1 shows a cross sectional view of a vacuum
interrupter 100 cut along a longitudinal axis. The vacuum
interrupter 100 is adapted for medium and high voltage
applications and capacitive switching, in particular for se-
curing capacitive switching for a 24 kV and a 36 kV level
and levels above or below 36 kV, and for securing the
performance of high voltage applications, for example,
at a voltage level ranging from 72.5 kV to 145 kV. The
drive rod 101 comprises a first drive contact 102 and a
second drive contact 103. For closing, the vacuum inter-
rupter 100 is adapted to contact a first contact 104 with
the firstdrive contact 102 and to contacta second contact
105 with the second drive contact 103 by moving the
driverod 101 from an opened position to a closed position
in a closing direction 140. In the opened position, the first
distance 144 of a first gap 106 between the first drive
contact 102 and the first contact 104 is smaller than a
second distance 146 of a second gap 107 between the
second drive contact 103 and a second contact 105. For
closing, the vacuum interrupter 100 is adapted to first
contact the first contact 104 with the first drive contact
102 before contacting the second contact 105 with the
second drive contact 103.

[0042] During closing, when the drive rod 101 is mov-
ing in the closing direction 140, the first interruption gap
106 is closed a first contact drive rod 122 may travel a
first over-travel distance (not shown) in the closing direc-
tion 140 due to an opposing force generated by a first
spring 108 fixed at the fixation 120 of the vacuum inter-
rupter 100. The first spring 108 is adapted to generate a
force acting against the movement of the first contact 104
in the closing direction 140. By moving the drive rod 101
in the closing direction 140 to contact the first contact
104 with the first drive contact 102 while closing the first
gap 106, first contact drive rod 122, the first contact 104
and the first drive contact 102 are enabled to move a first
over-travel distance (see fig. 5) in the closing direction
140. The first drive contact 102 may move the first over-
travel distance in addition to the first distance 144. The
first over-travel distance, which is the distance the first
contact 104 has to travel from the opened position to the
closed position, together with the first distance 144
equals essentially the second distance 146. The first
spring 108 may be a contact spring and is housed in a
(contact) spring holder 121. The first contact drive rod
122 is attached to a current receiver element 123 which
is attached to a first contact pen 124 of the first contact
104.

[0043] A first bellow 110 is provided at the first contact
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pen 124 of the first contact 104. The first bellow 110 may
balance the contact between the first drive contact 102
and the first contact 104, the contact between the second
drive contact 103 and the second contact 105, and an
opening and closing of the drive rod 101 in an opening
direction 142 and in a closing direction 140. A second
bellow 111 is provided at a region of the drive rod 101 or
in cooperation with the driverod 101, and may be adapted
to control a movement of the drive rod 101 relative to the
second contact 105 and the first contact 104. The second
bellow 111 may balance the contact between the first
drive contact 102 and the first contact 104, the contact
between the second drive contact 103 and the second
contact 105, and an opening and closing of the drive rod
101 in an opening direction 142 and in a closing direction
140.

[0044] A second spring (see fig. 5) may be provided at
the drive rod 101. The second spring may be adapted to
generate aforce acting againstthe movement of the drive
rod 101 in an opening direction 142, which is opposite to
the closing direction 140. During a movement of the drive
rod 101 in the closing direction 140 to contact the second
contact 105 with the second drive contact 103 while clos-
ing the second gap 107, the drive rod 101 is keptin closed
position with a second over-travel distance in the closing
direction 140 (see Fig. 5), by using second contact spring.
A first contact spring force 152 of the first spring 108 may
be smaller than a second contact spring force of the sec-
ond spring in a closed position of the first gap 106 and
the second gap 107 (see Fig. 5).

[0045] During closing, after the first gap 106 is closed,
and the first contact 104, and the first drive contact 102,
respectively, have travelled the first over-travel distance
(see Fig. 5), the second gap 107 is closed, and the drive
rod 101 is kept in closed position by a second over-travel
distance larger than the first over-travel distance (see fig.
5).

[0046] When the vacuum interrupter 100 is closed, a
current may move following a current path 112 through
the current receiver 123, the first contact 104, the first
drive contact 102, the drive rod 101, the second drive
contact 103 and the second contact 105. By separating
the contacts 102; 104; 103, 105 during opening and thus
separating the current flow 112, the explosion of the last
"metallic bridge" causes a metal vapor arc to form. This
arc which consists exclusively of the vaporizing contact
material is sustained by the external supply of energy
until the next time the current passes through zero. At
the instant of the current zero-crossing, the arc is finally
extinguished and the vacuum interrupter 100 regains its
insulating capability, i.e. it is able to withstand the tran-
sientrecovery voltage. The size of the vacuum gaps 106,
107 and the geometry of the contacts 102, 104; 103, 105
determine the capacity of the vacuum interrupter 100 to
extinguish the arc after the current zero-crossing.
[0047] The first drive contact 102 and the first contact
104 of the first gap 106 may be selected from the group
consisting of axial magnetic fields (AMF) contacts such
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as unipolar quadruple contacts and bipolar contacts, and
radial magnetic fields (RMF) contacts, such as spiral or
cup form contacts with slot cuts.

[0048] The second drive contact 103 and the second
contact 105 of the second gap 107 are RMF contacts, in
particular RMF cup form contacts with a driving force of
the second drive contact 103 possibly having an angle
of about 40 - 80 degrees to a tangential direction of a
RMF ring. The two cup form contacts may be provided
with the drive force for the vacuum arc which may rotate
around the ring of the RMF.

[0049] During opening, the second gap 107 is opened
first and after release of the first spring 108, there may
be a move of the first contact 104 of the first over-travel
distance till the limitation of the first spring 108, until the
firstgap 106 is opened. Thus, the vacuum interrupter 100
is adapted to disconnect the first contact 104 from the
first drive contact 102 and to disconnect the second con-
tact 105 from the second drive contact 103 by moving
the drive rod 101 in the opening direction 142, wherein
the vacuum interrupter 100 is adapted to first disconnect
the second contact 105 from the second drive contact
103 before disconnecting the first contact 104 from the
first drive contact.

[0050] The vacuum interrupter 100 may comprise an
embedded pole part, and may be imbedded in solid in-
sulation, or could be assembled inside insulation or metal
housing provided with gas or liquid insulation.

[0051] The total voltage applied to the vacuum inter-
rupter 100 is distributed between the first and second
gaps 106 and 107, such that a voltage in a range of 5%
to 50 % of the total voltage is distributed to the second
gap 107, in particularavoltage of 40 % ofthe total voltage.
[0052] The vacuum interrupter 100 further comprises
a cover and shielding element 125 in a region of the first
gap 106 as well as ceramic elements 127 in a region of
the drive rod 101 and a region of the second gap 107,
and a cover and shielding element 128 at a region of the
drive rod 101 below the second gap 107 at an end of the
drive rod 101 connected to the drive rod actuating mech-
anism.

[0053] Fig. 2 schematically shows a cross sectional
view of a vacuum interrupter 100 according to Fig. 1 with
the difference, that there are only two ceramic elements
127 instead of the three ceramic elements 127 of Fig. 1.
A middle axis A is depicted separating the vacuum inter-
rupter in an upper and a lower half. Furthermore, in ad-
dition to the vacuum interrupter of Fig. 1, four shielding
elements 126 are shown.

[0054] Fig. 3 schematically shows a cross sectional
view of the vacuum interrupter of Fig. 2, with the differ-
ence, that six shielding elements 126 are shown, wherein
all shielding elements are attached to the ceramic ele-
ments 127, as shown in fig. 2.

[0055] Fig. 4 schematically shows the vacuum inter-
rupter 100 of Fig. 2, with the difference, that the ceramic
elements 127 extend from the second gap 107 region
over the first gap region 106 and over the first bellow 110.
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The ceramic element 127 also extends over the larger 105 second contact
part of the second bellow 111. One shielding element
126 extends over the larger part of the second bellow 106 first gap

111 and another shielding element 126 extends over the
first gap 106. Furthermore, the first spring 108 is shown 5 107  second gap
in the vacuum interrupter 101 similar to the embodiment

of Fig. 1. 108 first spring
[0056] Fig. 5 schematically shows a cross sectional

view of a vacuum interrupter 101 according to Fig. 5, with 109 second spring
the difference, that the vacuum interrupter 101 is shown 70

in a closed position with the first and the second gaps 110 first bellow
closed, and with a second contact drive rod 130 attached

to the drive rod 101, and attached to a second spring 111 second bellow

109. The second spring 109 is adapted to generate a
force acting against the movement of the drive rod 101 75 120 fixation
in an opening direction 142, which is opposite to the clos-

ing direction 140. During a movement of the drive rod 121 (contact) spring holder

101 in the closing direction 140 to contact the second

contact 105 with the second drive contact 103 while clos- 122  first contact drive rod

ing the second gap, the drive rod 101 kept in closed po- 20

sition by a second over-travel distance 150 in the closing 123  current conducting element
direction 140. A first contact spring force 152 of the first

spring 108 may be smaller than a second contact spring 124  first contact pen

force 154 of the second spring 109 in a closed position
of the first gap and the second gap as shown in Fig. 5. 25 125  cover and shielding element
The second (contact) spring 109 is housed in a (contact)

spring holder 131. 126  shielding element
[0057] While the invention has beeniillustrated and de-

scribed in detail in the drawings and foregoing descrip- 127  ceramic element

tion, suchillustration and description are to be considered 30

illustrative or exemplary and not restrictive; the invention 128  cover element

is not limited to the disclosed embodiments. Other vari-

ations to the disclosed embodiments can be understood 130 second contact drive rod

and effected by those skilled in the art in practicing the
claimed invention, from a study of the drawings, the dis- 35 131  (contact) second spring holder
closure, and the appended claims. In the claims, the word

"comprising" does not exclude other elements or steps, 140  closing direction
and the independent article "a" or "an" does not exclude
a plurality. The mere fact that certain measures are re- 142  opening direction
cited in mutually different dependent claims does not in- 40
dicate that a combination of these measures cannot be 144  first distance
used to advantage. Any reference symbols in the claims
should not be construed as limiting the scope. 146  second distance
List of reference symbols 45 148 first over-travel distance
[0058] 150 second over-travel distance
100  vacuum interrupter 152 first contact spring force

50
101  drive rod 154  second contact spring force
102 first drive contact A longitudinal axis
103  second drive contact 55

Claims

104  first contact
1. Avacuumi interrupter (100) for medium and high volt-
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age applications, the vacuum interrupter (100) com-
prising:

a drive rod (101) with a first drive contact (102)
and a second drive contact (103);

a first contact (104); and

a second contact (105);

characterized in that, for closing, the vacuum inter-
rupter (100) is adapted to contact the first contact
(104) with the first drive contact (102) and to contact
the second contact (105) with the second drive con-
tact (103) by moving the drive rod (101) from an
opened position to a closed position in a closing di-
rection (140).

wherein, in the opened position, a firstdistance (144)
of a first gap (106) between the first drive contact
(102) and the first contact (104) is smaller or

equal than a second distance (146) of a second gap
(107) between the second drive contact (103) and
the second contact (105).

The vacuum interrupter (100) according to claim 1,
wherein, for closing, the vacuum interrupter (100) is
adapted to first contact the first contact (104) with
thefirstdrive contact (102) before contacting the sec-
ond contact (105) with the second drive contact
(103).

The vacuum interrupter (100) according to claim 1
or 2, further comprising:

afirstbellow (110) in cooperation with afirst con-
tact pen (124) of the first contact (104).

The vacuum interrupter (100) according to claim 3,
further comprising:

a second bellow (111) in cooperation with the
drive rod (101).

The vacuum interrupter (100) according to anyone
of the preceding claims,

wherein the first drive contact (102) and the first con-
tact (104) of the first gap (106) are selected from the
group consisting of Axial Magnetic Field (AMF) con-
tacts or Radial Magnetic Field (RMF) contacts.

The vacuum interrupter (100) according to anyone
of the preceding claims, wherein the second drive
contact (103) and the second contact (105) of the
second gap (107) are RMF contacts.

The vacuum interrupter (100) according to anyone
of the preceding claims, further comprising:

a first spring (108);
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10.

1.

12.

13.

14.

wherein the first spring (108) is adapted to generate
a force acting against the movement of the first con-
tact (104) in the closing direction (140).

The vacuum interrupter (100) according to anyone
of the preceding claims, wherein a first over-travel
distance (148), which is the distance the first contact
(104) has to travel from the opened position to the
closed position of the vacuum interrupter (100), to-
gether with the first distance (144) equals essentially
the second distance (146).

The vacuum interrupter (100) according to anyone
of the preceding claims, further comprising:

a second spring (109);

wherein the second spring (109) is adapted to gen-
erate a force acting against a movement of the drive
rod (101) in an opening direction (142).

The vacuum interrupter (100) according to anyone
of the preceding claims, wherein the vacuum inter-
rupter (100) is adapted to disconnect the first contact
(104) from the first drive contact (102) and to discon-
nect the second contact (105) from the second drive
contact (103) by moving the drive rod (101) in an
opening direction (142);

wherein the vacuum interrupter (100) is adapted to
first disconnect the second contact (105) from the
second drive contact (103) before disconnecting the
first contact (104) from the first drive contact (102).

The vacuum interrupter (100) according to anyone
of the preceding claims, further comprising:

an embedded pole part;

wherein the vacuum interrupter (100) is imbedded
in solid insulation materials provided with mechani-
cal compensation layers.

The vacuum interrupter (100) according to anyone
of the preceding claims,

wherein a total voltage applied to the vacuum inter-
rupter (100) is distributed between the first and the
second gap (106, 107) such that a voltage in arange
of 5% to 50% of the total voltage is distributed to the
second gap (107).

A circuit breaker arrangement comprising at least
one vacuum interrupter (100) according to anyone
of claims 1 to 12.

A circuit breaker system comprising a multiple of
aforesaid vacuum interrupters in series and/or in par-
allel, according to anyone of claims 1 to 12.
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