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(54) AN ACCESSORY DEVICE FOR A MEDIUM VOLTAGE VACUUM CONTACTOR

(67)  Anaccessory device for a medium-voltage vac-
uum contactor,

wherein said vacuum contactor comprises one or more
electric poles, each comprising an open insulating casing
and a vacuum bottle accommodated in an internal space
defined by said insulating casing,

characterised in that said accessory device comprises a
first support member, a second support member, a plu-
rality of third support members and one or more clamping
members,

wherein, when said accessory device is installed on said
vacuum contactor:

- said first support member is coupled to the insulating
casing of each electric pole, at a first side of said insu-
lating casing;

- said second support member is coupled to the insulating
casing of each electric pole, at a second side of said
insulating casing opposite to said first side;

- each third support member is placed at a lateral flank
of the insulating casing of an electric pole, said third sup-
port members being arranged transversally to said first
and second members and are joined to said first and
second members,

- each clamping member is partially accommodated in
the internal space of a corresponding electric pole and
is coupled to the vacuum bottle (4) of said corresponding
electric pole,

wherein each clamping member is joined to said second
support member, when said accessory device is installed
on said vacuum contactor.
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Description

[0001] The present invention relates to an accessory
device for medium-voltage (MV) vacuum contactors.
[0002] As it is known, MV vacuum contactors are
switching devices typically used in MV electric systems
for control and protection of motors, transformers, power
factor correction banks, switching systems, and the like.
[0003] Notoriously, a distinguishing feature of these
switching devices consists in that they comprise, for each
electric pole, a vacuum bottle, in which the electrical con-
tacts are accommodated to be coupled/decoupled upon
actuation by a suitable actuating device.

[0004] Most of the MV vacuum contactors are of the
so-called "assembled" type, i.e. they have their electric
poles with an open insulating casing and with the vacuum
bottle and other internal components removably mount-
ed in their operating positions.

[0005] Other MV vacuum contactors are of the so-
called "embedded" type. In this case, electric poles have
their vacuum bottles and other internal components co-
moulded with the insulating casing. MV vacuum contac-
tors are generally designed for manoeuvring purposes,
namely for carrying and breaking currents under normal
conditions or overload conditions of the electric circuit.
Therefore, they have limited current breaking capabilities
compared to circuit breakers or other protection devices
(e.g. fuses).

[0006] For this reason, a vacuum contactor is typically
installed with a protection device (e.g. afuse device) elec-
trically connected in series, so that such protection device
can suitably intervene when relatively high fault currents
(e.g. short-circuit currents) flow along the electric circuit.
Notwithstanding the above, in operation, a MV vacuum
contactor must bear relatively high currents when a fault
event occurs in the electric circuit. This is basically due
to the circumstance that the vacuum contactor and the
protection device have different current ratings (e.g. 5 kA
for vacuum contactors and 50 kA for fuse devices).
Therefore, in case of a fault event (e.g. making a current
on a short-circuited load), a very high current (e.g. having
values of tens of kA) can flow along the vacuum contactor
before the associated protection device intervenes to in-
terrupt the electric circuit. In this case, the electric con-
tacts in the vacuum bottle may be subject to welding phe-
nomena or to intense repulsion and bouncing phenom-
ena (depending on the operating conditions of the vac-
uum contactor) while other conductive internal compo-
nents in the electric poles are generally subject to high
electro-dynamic forces.

[0007] As a result, the vacuum bottles in the electric
poles are often subject to intense mechanical stresses
and vibrations, which may cause their malfunction, dis-
placement or break-up.

[0008] As itcan be easily understood, the above-men-
tioned inconvenient are particularly critical for the "as-
sembled" vacuum contactors, since, in these devices,
the vacuum bottles in the electric poles are not solidly
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linked to the insulating casing.

[0009] Inthe market, there is a large demand for tech-
nical solutions allowing the above-illustrated inconven-
iences to be solved or mitigated.

[0010] In order to respond to this need, the present
invention provides an accessory device fora MV vacuum
contactor, according to the following claim 1 and the re-
lated dependent claims.

[0011] The accessory device, according to the inven-
tion, is installed on board a vacuum contactor in order to
firmly hold the vacuum bottles of the electric poles in their
operating positions.

[0012] Said vacuum contactor comprises one or more
electric poles, each of which comprises an open insulat-
ing casing and at least a vacuum bottle accommodated
in the internal space defined by the insulating casing.
[0013] In a general definition, the accessory device of
the invention comprises a first support member, a second
support member, a plurality of third support members
and one or more clamping members.

[0014] The first support member is configured so that,
when the accessory device is installed on the vacuum
contactor, the first support member is coupled to the in-
sulating casing of each electric pole, at a first side of the
insulating casing.

[0015] The second support member is configured so
that, when the accessory device is installed on the vac-
uum contactor, the second support member is coupled
to the insulating casing of each electric pole, at a second
side of the insulating casing, which is opposite to said
first side. Each third support member is configured so
that, when the accessory device is installed on the vac-
uum contactor, said third support member is placed at a
lateral flank of the insulating casing of an electric pole
and it is arranged transversally to said first and second
members and joined to said first and second members.
[0016] Each clamping member is configured so that,
when the accessory device is installed on the vacuum
contactor, said clamping member is partially accommo-
dated in the internal space of a corresponding electric
pole and coupled to the vacuum bottle of said corre-
sponding electric pole.

[0017] Each clamping member is further configured so
that, when the accessory device is installed on the vac-
uum contactor, said clamping member is joined to the
second support member. Preferably, said first support
member comprises one or more clamping portions, each
of which can be coupled to the insulating casing of a
corresponding electric pole of said vacuum contactor,
when said accessory device is installed on said vacuum
contactor.

[0018] Preferably, said first support member compris-
es one or more joining portions, each of which can be
joined to a corresponding third support member, when
said accessory device is installed on said vacuum con-
tactor.

[0019] Preferably, each third support member is cou-
pled to the insulating casing of one or two electric poles,
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when said accessory device is installed on said vacuum
contactor.

[0020] Preferably, each clamping member comprises
afirst collar element, which is coupled the vacuum bottle
of the corresponding electric pole and joined to the sec-
ond support member, when said accessory device is in-
stalled on said vacuum contactor.

[0021] Preferably, each clamping member comprises
a second collar element, which is configured so that it is
coupled the vacuum bottle of the corresponding electric
pole in an opposite position relative to said first collar
element, when the accessory device is installed on the
vacuum contactor.

[0022] Preferably, said second collar element is joined
to said first collar element, when the accessory device is
installed on the vacuum contactor.

[0023] According to preferred embodiments of the in-
vention, the accessory device has a fully modular struc-
ture. In this case, the accessory device preferably com-
prises:

- first fixing connectors for joining said first, second
and third support members, when the accessory de-
vice is installed on the vacuum contactor;

- second fixing connectors for joining each clamping
member to said second support member, when the
accessory device is installed on the vacuum contac-
tor;

- third fixing connectors for joining the first and second
collar elements of each clamping member, when the
accessory device is installed on the vacuum contac-
tor.

[0024] An aspect of the invention relates also to an
installation method of the accessory device, which com-
prises the following steps (whatever the order):

- coupling said first support member to the insulating
casing of each electric pole, at a first side of said
insulating casing;

- coupling said second support member to the insu-
lating casing of each electric pole, at a second side
of said insulating casing, which is opposite to said
first side;

- placing a plurality of third support members in pairs
at opposite lateral flanks of the insulating casing of
each electric pole, wherein said third support mem-
bers are arranged transversally to said first and sec-
ond support members;

- coupling each clamping member to the vacuum bot-
tle of a corresponding electric pole;

- joining each clamping member to said second sup-
port member;

- joining said third support members to said first and
second support members.

[0025] A further aspect of the invention relates to an
assembly comprising:
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- a medium-voltage vacuum contactor, which com-
prises one or more electric poles, each comprising
an open insulating casing and at least a vacuum bot-
tle accommodated in an internal space defined by
said insulating casing;

- an accessory device, according to the invention, in-
stalled on said vacuum contactor. Further character-
istics and advantages of the invention will emerge
from the description of preferred, but not exclusive
embodiments of the vacuum contactor, according to
the invention, non-limiting examples of which are
provided in the attached drawings, wherein:

- Figures 1-3 are schematic views of a MV vacuum
contactor;

- Figures 4-5 are schematic views of the accessory
device, according to the invention;

- Figures 6-10 are schematic views of an assembly
including a MV vacuum contactor and the accessory
device, according to the invention, installed on board
said MV vacuum contactor.

[0026] With reference to the cited figures, the present
invention relates to an accessory device 100 for a medi-
um-voltage (MV) vacuum contactor 1.

[0027] Forthe purposes of the present application, the
term "medium-voltage" (MV) relates to operating voltag-
es at electric power distribution level, which are higher
than 1 kV AC and 1.5 kV DC up to some tens of kV, e.g.
up to 72 kV AC and 100 kV DC.

[0028] Figures 1-3 schematically show some views a
vacuum contactor for MV electric systems. As it is evi-
dent, seen as a whole, the MV vacuum contactor 1 com-
prises a front side 1A, a pair of parallel flanks 1B and rear
side 1C. Taking as a reference a normal "vertical" instal-
lation position of the vacuum contactor, as shown in the
cited figures, in the MV vacuum contactor 1, itis possible
to identify an upper section ID, at which the electric poles
of the contactor are arranged, and a lower section IE, at
which actuation means of the contactor are arranged.
[0029] The MV vacuum contactor 1 comprises one or
more electric poles 10 (figures 1-3).

[0030] Preferably, the MV vacuum contactor 1 is of the
multi-phase type, for example of the three-phase type,
as shown in the cited figures. In this case, it comprises
multiple electric poles, for example three electric poles,
which are spaced one from another and preferably ar-
ranged in parallel.

[0031] Each electric pole 10 comprises a correspond-
ing insulating housing 2 (e.g. made of thermoplastic or
thermosetting materials), which defines an internal space
3 foraccommodating the internal components of the elec-
tric pole.

[0032] The insulating housing 2 of each electric pole
has an elongated shape (e.g. a shape like a parallelepi-
ped with rounded edges as shown in the cited figures)
and it has opposite first and second sides 21, 22 and
opposite lateral flanks 23.

[0033] The first and second sides 21, 22 of the insu-
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lating casing are arranged along substantially parallel ref-
erence planes. Similarly, the lateral flanks 23 of the in-
sulating casing 2 are arranged along substantially paral-
lel reference planes, which are substantially perpendic-
ular to the reference planes of the first and second sides
21, 22.

[0034] Preferably, as shown in the cited figures, the
first and second sides 21, 22 of each insulating casing 2
are placed, in practice, at the front and rear sides 1A, 1C
of the vacuum contactor.

[0035] In general, the MV vacuum contactor 1 is of the
"assembled"type. Theinsulating casing 2 of each electric
pole is thus an open insulating casing, which comprises
at least an access opening 2A. Preferably, as shown in
the cited figures, the insulating casing 2 comprises an
enlarged access opening 2A at the second side 22 (rear
side 1C of the contactor). In this case, the insulating cas-
ing 2 is fully open at the second side 22 of the insulating
casing.

[0036] Each electric pole 10 comprises a first pole ter-
minal 8 and a second pole terminal 9, which may be me-
chanically fixed to the insulating housing 2 by means of
flanges.

[0037] In operation, the pole terminals 8, 9 are electri-
cally connected with corresponding electric conductors
(e.g. a phase conductors) of an electric line.

[0038] Advantageously, the pole terminals 8, 9 of each
electric pole protrude from suitable through holes of the
insulating casing 2, at the first side 21 of this latter (front
side 1A of the contactor). For each electric pole 10, the
MV vacuum contactor 1 comprises a fixed contact 11 and
a movable contact 12, which are electrically connected
to the first and second pole terminals, respectively.
[0039] The movable contacts 12 are reversibly mova-
ble along suitable displacementaxes (e.g. coinciding with
the main longitudinal axes of the electric poles), which
are preferably parallel one to another and lye on a com-
mon displacement plane.

[0040] Specifically, the movable contacts 12 are re-
versibly movable between a first position (opening posi-
tion), atwhich they are decoupled from the corresponding
fixed contacts 11, and a second position (closing posi-
tion), at which they are coupled to the fixed contacts 11.
[0041] The transition of the movable contacts 12 from
the first position to the second position represents a clos-
ing manoeuvre of the MV vacuum contactor whereas the
transition of the movable contacts 12 from the second
position to the first position represents an opening ma-
noeuvre of the MV vacuum contactor.

[0042] Each electric pole 10 comprises a vacuum bot-
tle 4, in which the corresponding fixed and movable con-
tacts 11, 12 are placed and can be mutually coupled or
decoupled during a closing or opening manoeuvre of the
MV contactor, respectively.

[0043] Preferably, the vacuum bottles 4 have a cylin-
der-like shape, as shown in the cited figures.

[0044] Preferably, the vacuum bottles 4 are made of
glass or ceramic materials.
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[0045] As mentioned above, at the lower section IE,
the MV vacuum contactor 1 comprises actuation means
to actuate the movable contacts 12 of the electric poles.
[0046] Taking as areference a normal "vertical" instal-
lation position of the vacuum contactor, such actuation
means are located below the electric poles 10.

[0047] Preferably, said actuation means includes a
movable armature 16, which is mechanically linked to
the movable contact 12 of each electric pole through a
suitable plunger 17, and at least an actuator 18 (for ex-
ample an electromagnetic actuator or an electric motor),
which is operatively coupled to the movable armature 16.
The above-mentioned actuation means may further in-
clude additional actuating components, such as springs,
kinematic mechanisms and the like, according to the
needs.

[0048] In general, the MV vacuum contactor 1 may be
arranged according to solutions of known type. There-
fore, hereinafter, it will be described only with reference
to the technical aspects relevant to the invention, for the
sake of brevity.

[0049] In the following, the present invention will be
described with particular reference to a three-phase vac-
uum contactor (as shown in the cited figures) for the sake
of simplicity only, without intending to limit the scope of
the invention in any way.

[0050] As mentioned above, the inventionrelatestoan
accessory device 100 for a MV vacuum contactor 1.
[0051] The accessory device 100 is adapted to be in-
stalled on the MV vacuum contactor 1 in order to clamp
the vacuum bottles 4 in the electric poles and mechani-
cally bind them to the insulating casing 2 of the corre-
sponding electric poles. In this way, a restraint force is
exerted on the vacuum bottles 4 and these latter can be
firmly maintained in their operating positions, even if they
are subject to mechanical stresses or vibrations during
the operating life of the vacuum contactor.

[0052] Figures 6-10 show an assembly 200 including
the MV vacuum contactor of figures 1-3 and the acces-
sory device 100 installed on board said vacuum contac-
tor.

[0053] The installation of the accessory device 100
may be carried out during the manufacturing process,
the commissioning process or the installation process of
the MV vacuum contactor 1 in such a way that this latter
is installed on the field already with the accessory device
100 on board.

[0054] The installation of the accessory device 100
may however be carried out when the MV vacuum con-
tactor 1 already operates on the field, for example during
a maintenance intervention. In this case, the accessory
device 100 can be suitably used for retrofitting purposes.
[0055] Referring now also to figures 4-5, the accessory
device 100 comprises suitable first, second and third sup-
port members 101, 102, 103 and one or more clamp
members 104, which are solidly connectable one to an-
other.

[0056] The support members 101, 102, 103 are adapt-
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ed to couple to outer surfaces 21A, 22A, 23A of the in-
sulating casing 2 of the electric poles (figures 1-3)in order
to provide support to the clamp members 104. These
latter are adapted to clamp the vacuum bottles 4 in the
electric poles, so that the vacuum bottles are solidly
linked to the support members 101, 102, 103 and, con-
sequently, to the insulating casing 2 of the corresponding
electric poles.

[0057] Preferably, the support members 101, 102, 103
and the clamp members 104 of the accessory device 100
are made of an electrically insulating material (e.g. a ther-
moplastic or thermosetting material).

[0058] According to the invention, the accessory de-
vice 100 comprises a first support member 101, which
can be coupled to the insulating casing 2 of each electric
pole 10, at the first side 21 (front side) of each insulating
casing (figure 8).

[0059] Preferably, the first support member 101 is
formed by a contoured bar of electrically insulating ma-
terial, which has an overall length substantially corre-
sponding to the overall width of the electric poles 10 of
the vacuum contactor (between the lateral flanks 1B of
this latter). The length of the first support member 101
therefore basically depends on the number of electric
poles 10.

[0060] When the accessory device 100 is installed on
the vacuum contactor, the first support member 101 is
placed across the electric poles 10 at the front side 1A
of the vacuum contactor, substantially at level of the vac-
uum bottles 4.

[0061] When the accessory device 100 is installed on
the vacuum contactor, the first support member 101 is
clamped to the insulating casing 2 of each electric pole,
at the first side 101 of this latter. To this aim, the first
support member 101 preferably comprises one or more
clamping portions 1010, namely one clamping portion for
each electric pole 10 of the vacuum contactor.

[0062] When the first support member 101 comprises
multiple clamping portions 1010 (the vacuum contactor
1 has multiple electric poles), these latter are conven-
iently spaced one to another depending on the spacings
between the electric poles (figures 4-5).

[0063] Each clamping portion 1010 defines a first cou-
pling surface 1011 shaped in such a way to fit a corre-
sponding second coupling surface 21A of the insulating
casing 2, substantially at level of the vacuum bottles 4.
In this way, each clamping portion 1010 can be coupled
to the insulating casing 2 of a corresponding electric pole
10, at the first side 21 (figures 1, 6, 8).

[0064] When the accessory device 100 is installed on
the vacuum contactor, the first support member 101 is
joined to each third support member 103 of the accessory
device.

[0065] To this aim, the first support member 101 pref-
erably comprises a plurality of joining portions 1012, each
of which can be joined to a corresponding third support
member 103 of the accessory device (figures 4-5).
[0066] Advantageously, the first support member 101
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comprises at least a pair of joining portions 1012 ar-
ranged atits opposite ends. When multiple clamping por-
tions 1010 are present, the first support member 101
comprises also one or more joining portions 1012 in cor-
responding one or more intermediate positions between
said clamping portions (figure 5).

[0067] Preferably, each joining portion 1012 defines a
first joining surface 1013 shaped in such a way to fit a
third joining surface 1033 of a corresponding third sup-
port member 103 of the accessory device.

[0068] According to the invention, the accessory de-
vice 100 comprises a second support member 102, which
can be coupled to the insulating casing 2 of each electric
pole 10, atthe second side 22 (rear side 1C of the vacuum
contactor) of said insulating casing (figures 7, 10).
[0069] Preferably, the second support member 102 is
formed by a bar of electrically insulating material, which
has an overall length corresponding to that of the first
support member 101. When the accessory device 100
is installed on the vacuum contactor, the second support
member 102 is placed across the electric poles 10 at the
rear side 1C of the vacuum contactor, substantially at
level of the vacuum bottles 4 and, preferably, in parallel
to the first support member 101 (figures 6-10). In partic-
ular, the second support member 102 is placed across
the access opening 2A of the insulating casing 2 of each
electric pole.

[0070] Preferably, the second support member 102
comprises third coupling surfaces 1021 that can be cou-
pled to corresponding fourth coupling surfaces 22A of
the insulating casing. These latter preferably define the
access opening 2A of the insulating casing (figures 3, 7,
10).

[0071] As an example, referring to the embodiment
shown in the cited figures, since the insulating casing 2
of each electric pole is fully open at the second side 22,
the second support member 102 is coupled to a pair of
side edges of the insulating casing 2 of each electric pole,
which define the access opening 2A. Such side edges
form the fourth coupling surfaces 22A of the insulating
casing 2, which are couplable to corresponding third cou-
pling surfaces 1021 of the second support member 102.
[0072] When the accessory device 100 is installed on
the vacuum contactor, the second support member 102
is joined to each third support member 103 of the acces-
sory device.

[0073] Preferably, the second support member 102
comprises a plurality of second joining surfaces 1020,
each of which can be coupled to a corresponding fourth
joining surface 1034 of a third support member 103 (fig-
ures 4-5).

[0074] When the accessory device 100 is installed on
the vacuum contactor, the second support member 102
is joined to each clamping member 104 of the accessory
device.

[0075] Preferably, the second support member 102
comprises one or more fifth joining surfaces 1023, each
of which can be coupled to a corresponding sixth joining
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surface 1041A of a clamping member 104 (figures 4-5).
[0076] According to the invention, the accessory de-
vice 100 comprises a plurality of third support members
103, each of which can be placed at a lateral flank 23 of
the insulating casing 2 of at least an electric pole 10.
[0077] Preferably, each third support member 103 is
formed by a contoured bar of electrically insulating ma-
terial, which has an overall length corresponding to the
lateral thickness of the electric poles 10 or, more precise-
ly, to the spacing between the first and second support
members 101, 102, when these latter are coupled to the
electric poles 10 as the accessory device 100 is installed
on the vacuum contactor.

[0078] Preferably, when the accessory device 100 is
installed on the vacuum contactor, the third support mem-
bers 103 are placed in pairs at opposite lateral flanks 23
of the insulating casing 2 of each electric pole. If the vac-
uum contactor has multiple electric poles as shown in
the cited figures, a single third support member 103 is
placed at each intermediate spacing between two adja-
cent electric poles.

[0079] In principle, when the accessory device 100 is
installed on the vacuum contactor, the third support mem-
bers 103 may be spaced from the insulating casing 2 of
the electric poles. However, in order to obtain a stronger
coupling of the accessory device 100 with each electric
pole 10, each third support member 103 is coupled to
the insulating casing 2 of a single electric pole or to the
insulating casing 2 of two adjacent electric poles.
[0080] Preferably, each third support member 103
comprises one or more fifth coupling surfaces 1030
shaped in such a way to fit corresponding sixth coupling
surfaces 23A of the insulating casing 2 of one or more
electric poles.

[0081] The accessory device 100 comprises opposite
terminal third support members 103 comprising a single
fifth coupling surface 1030 that can be coupled to a sixth
coupling surface 23A of the lateral flank 23 of the insu-
lating casing 2 of a corresponding electric pole (figures
2-4).

[0082] As it is evident from figures 6-10, the terminal
third support members 103 are advantageously arranged
at the opposite lateral flanks 1B of the vacuum contactor,
when the accessory device 100 is installed in this latter.
[0083] Whenthe vacuum contactor comprises multiple
electric poles, the accessory device 100 comprises one
or more intermediate third support members 103, each
including a pair of fifth coupling surfaces 1030, conven-
iently arranged at opposite sides thereof. The fifth cou-
pling surfaces 1030 can be coupled to corresponding
sixth coupling surfaces 23A (which are facing one to an-
other) of the lateral flanks 23 of the insulating casings 2
of two adjacent electric poles. As itis evident from figures
6-10, each terminal third support members 103 is advan-
tageously arranged at a corresponding intermediate po-
sition, between two adjacent electric poles. When the
accessory device 100 is installed on the vacuum contac-
tor, the third support members 103 are arranged trans-
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versally (preferably perpendicularly) to the first and sec-
ond members 101, 102 (figures 6-10) and are joined to
both the first and second members 101, 102. Preferably,
each support member 103 comprises third and fourth
joining surfaces 1033, 1034 (figures 4-5), which can be
coupled to corresponding first joining surfaces 1010 of
the first support member 101 and second joining surfaces
1020 of the second support member 102, respectively.
[0084] According to the invention, the accessory de-
vice 100 comprises one or more clamping members 104,
namely a clamping member for each electric pole 10.
[0085] When the accessory device 100 is installed on
the vacuum contactor, each clamping member 104 is par-
tially accommodated in the internal space 3 of a corre-
sponding electric pole 10 and is coupled to the vacuum
bottle 4 of such an electric pole. In order to access the
internal space of the corresponding electric poles 10,
each clamping member 104 passes through the access
opening 2A of the insulating casing 2 at the rear side 22
of this latter (rear side 1C of the vacuum contactor).
[0086] When the accessory device 100 is installed on
the vacuum contactor, each clamping member 104 is
joined to the second support member 102. In this way,
each clamping member 104 is supported by the second
support member 102, which is in turn supported by the
first and third support members 101, 103 coupled to the
insulating casing 2 of the electric poles.

[0087] Preferably, each clamping member 104 com-
prises at least a first collar element 104A.

[0088] When the accessory device 100 is installed on
the vacuum contactor, the first clamping member 104A
passes through the access opening 2A of the insulating
casing 2 of a corresponding electric pole 10 and is cou-
pled to the vacuum bottle 4 of the corresponding electric
pole.

[0089] Preferably, the first collar element 104A com-
prises a first joining part 1041, at which it is joined to the
second support member 102, and a pair of symmetric
first clamping arms 1042, which protrude from the joining
part 1041 and form a semi-circular clamping surface fit-
ting with the outer surface of a vacuum bottle 4.

[0090] Preferably, the first joining part 1041 of the first
collar element 104 comprises a sixth joining surface
1041A, which can be joined to a corresponding fifth join-
ing surface 1023 of the second support member 102.
[0091] When the accessory device 100 is installed on
the vacuum contactor, the first collar element 104A is
inserted in the internal space of the corresponding elec-
tric pole through the access opening 2A, so that the first
clamping arms 1042 couple to the vacuum bottle 4 and
exert a restraint force on this latter. The first joining part
1041 of the first collar element 104A protrudes from the
access opening 2A, so that it can be joined to the second
support member 102 at the sixth joining surface 1041A.
[0092] In principle, each clamping member 104 may
comprise the sole first collar element 104A. Preferably,
however, the clamping member 104 comprises a second
collarelement 104B, which can be joined to the first collar
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element 104A.

[0093] Preferably, the second collar element 104B has
a structure similar to the first collar element 104A. The
second collar element 104B thus comprises a second
joining part 1043 and a pair of symmetric second clamp-
ing arms 1044 protruding from the second joining part
1043 and forming a clamping surface fitting with the outer
surface of a vacuum bottle 4.

[0094] Preferably, when the accessory device 100 is
installed on the vacuum contactor, for each clamping
member 104, the joining parts 1041, 1042 of the first and
second collar elements 104A, 104B are arranged in op-
posite positions relative to a same corresponding vacu-
um bottle 4 while the first and second clamping arms
1042, 1044 of the first and second collar elements 104A,
104B are mutually facing.

[0095] Preferably, when the accessory device 100 is
installed on the vacuum contactor, for each clamping
member 104, the first and second clamping arms 1042,
1044 of the first and second collar elements 104A, 104B
are mutually joined. In particular, the free ends of the first
clamping arms 1042 are joined to the free ends of the
second clamping arms 1044.

[0096] When the clamping member 104 is installed on
the vacuum contactor, the second collar element 104B
is inserted through the access opening 2A and is accom-
modated in the internal space 3 of a corresponding elec-
tric pole 10 at an opposite position with respect to the
access opening 2A, so that the second clamping arms
1044 couple to the vacuum bottle 4 in an opposite position
with respect to said access opening (relative to the vac-
uum bottle 4).

[0097] The first collar element 104A is then inserted in
the internal space 3 of the corresponding electric pole 10
through the access opening 2A, so that the first clamping
arms 1042 couple to the vacuum bottle 4 at an opposite
position with respect to the second clamping arms 1044
(relative to the vacuum bottle 4).

[0098] The second collar element 104B is finally joined
to the first collar element 104A, so that the first and sec-
ond clamping arms 1042, 1044 of the first and second
collar elements 104A, 104B can exert a restraint force
on the vacuum bottle 4. The first collar element 104A is
then joined to the second support member 102, so that
the clamping member 104 can bind the vacuum bottle 4
to the second support member 102.

[0099] According to preferred embodiments of the in-
vention, the accessory device 100 has a fully modular
structure. In this case, the support members 101, 102,
103 and the first and second collar elements 104A, 104B
are formed by self-standing bodies of electrically insulat-
ing material. This solution is quite advantageous as the
support members 101, 102, 103 and the first and second
collar elements 104A, 104B of each clamping member
104 can be easily manufactured at industrial level
through relatively simple mounding processes.

[0100] According to preferred embodiments of the in-
vention, the accessory device 100 comprises:
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- firstfixing connectors 105 for joining the first, second
and third support members 101, 102, 103, when the
accessory device 100is installed on the vacuum con-
tactor;

- second fixing connectors 106 for joining each clamp-
ing member 104 to the second support member 102,
when the accessory device 100 is installed on the
vacuum contactor;

- third fixing connectors 107 for joining the first and
second collar elements 104A, 104B of each clamp-
ing member 104, when the accessory device 100 is
installed on the vacuum contactor.

[0101] Preferably, thefirst, second and third fixing con-
nectors 105, 106, 107 are formed by screws. According
to other variants, however, the support members 101,
102, 103 and the first and second collar elements 104A,
104B of each clamping member 104 may be joined
through connections of different type, for example of
snap-fit connections.

[0102] Asitis evident from the above, a further aspect
of the invention relates to a method of installing the ac-
cessory device 100, according to the invention, on a vac-
uum contactor 1.

[0103] The steps of the installation method of the ac-
cessory device 100 will be now described with reference
to a preferred order of execution, which is particularly
suitable for retrofitting vacuum contactors already in-
stalled on the field.

[0104] Theinstallation method of the accessory device
100 initially comprises the step of coupling each clamping
member 104 to the vacuum bottle 4 of the corresponding
electric pole 10. Preferably, the step of coupling a clamp-
ingmember 104 to the vacuum bottle 4 of the correspond-
ing electric pole 10 comprises the following steps:

- inserting the second collar element 104B of said
clamping element 104 in the internal space 3 of a
corresponding electric pole 10, through the access
opening 2A of the insulating casing;

- coupling the second collar element 104B to the vac-
uum bottle 4 of the corresponding electric pole 10;

- moving the second collar element 104B, so as to
couple the second collar element 104B to an outer
surface of the vacuum bottle 4, which is located in
an opposite position with respect to the access open-
ing 2A. The motion of the second collar element 104B
can be advantageously obtained by rotating the sec-
ond collar element 104B of 180° after this latter has
been coupled to the vacuum bottle 4;

- inserting the first collar element 104A of the clamping
element 104 in the internal space 3 of the corre-
sponding electric pole 10, through the access open-
ing 2A of the insulating casing 2;

- coupling the first collar element 104A to the vacuum
bottle 4 of the corresponding electric pole 10, so that
the first collar element 104A is coupled to an outer
surface of the vacuum bottle, whichis located in prox-
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imity of the access opening 2A. The first and second
collar elements 104A, 104B are thus located and
coupled to the vacuum bottle 4 at opposite positions
(relative to the said vacuum bottle);

- joining the first collar element 104A with the second
collar element 104B.

[0105] Theinstallation method of the accessory device
100 then advantageously comprises the following steps:

- coupling the second support member 102 to the in-
sulating casing 2 of each electric pole 10, at the sec-
ond side 22 of said insulating casing;

- joining each clamping member 104 to the second
support member 22.

[0106] Theinstallation method of the accessory device
100 then advantageously comprises the following steps:

- placing a plurality of third support members 103 in
pairs at opposite lateral flanks 23 of the insulating
casing 2 of each electric pole 10;

- joining the third support members 103 to the second
support member 102.

[0107] Theinstallation method of the accessory device
100 then advantageously comprises the following steps:

- coupling the first support member 101 to the insulat-
ing casing 2 of each electric pole 10, at the first side
21 of said insulating casing;

- joining the third support members 103 to the first
support members 101.

[0108] Preferably, the step of coupling the first support
member 101 to the insulating casing 2 of each electric
pole 10 comprises coupling each clamping portion 1010
of the first support member 101 with the insulating casing
2 of a corresponding electric pole 10.

[0109] Variations to the execution order are however
possible, according to the needs, in particular when the
accessory device 100 is installed directly during the man-
ufacturing process, the commissioning process or the
installation process of a vacuum contactor. Therefore, in
more general terms, the installation method of the ac-
cessory device 100 comprises the following steps (what-
ever the order):

- coupling the first support member 101 to the insulat-
ing casing 2 of each electric pole 10, at a first side
21 of said insulating casing;

- coupling the second support member 102 to the in-
sulating casing 2 of each electric pole 10, ata second
side 22 of said insulating casing, which is opposite
to said first side 21;

- placing a plurality of third support members 103 in
pairs at opposite lateral flanks 23 of the insulating
casing 2 of each electric pole 10, wherein said third
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support members 103 are arranged transversally to
said first and second support members;

- coupling each clamping member 104 to the vacuum
bottle 4 of a corresponding electric pole 10;

- joining each clamping member 104 to the second
support member 22;

- joining the third support members 103 to the firstand
second support members 101, 102. As it is evident
from the above, yet a further aspect of the invention
relates to an assembly 200 including:

- amedium-voltage vacuum contactor 1, as described
above;

- an accessory device 100, as described above, in-
stalled on said vacuum contactor.

[0110] As mentioned above, the assembly 200 may be
realized during the manufacturing process, the commis-
sioning process or the installation process of the vacuum
contactor 1 or when the vacuum contactor 1 is already
installed on the field.

[0111] The accessory device 100, according to the in-
vention, provides remarkable advantages.

[0112] When installed on a vacuum contactor, the ac-
cessory device 100 exerts a strong restraint force on the
vacuum bottles 4 of the electric poles, which allows firmly
maintaining said vacuum bottles in their operating posi-
tion, even if the internal components of the electric poles
are subject to relevant mechanical stresses or vibrations.
[0113] The accessory device 100 therefore allows
strengthening the overall structure of a vacuum contactor
of the "assembled" type, so that this latter can provide
similar performances to a vacuum contactor of the "em-
bedded" type, in terms of robustness and resistance to
mechanical stresses. In this way, the accessory device
100 can remarkably improve the overall reliability of vac-
uum contactors of the "assembled" type.

[0114] The accessory device 100 is characterized by
a high flexibility in use. It can be selectively installed on
vacuum contactors that are likely subject to high currents
during their operating life, even when these latter are
already operating on the field.

[0115] The accessory device 100 is of relatively easy
and cheap industrial production and it can be easily in-
stalled on a vacuum contactor. As illustrated above, the
accessory device 100 may have a fully modular structure,
which greatly simplifies its manufacturing atindustrial lev-
el and its installation on a vacuum contactor, even when
this latter is already operating on the field.

Claims

1. An accessory device (100) for a medium-voltage
vacuum contactor (1),
wherein said vacuum contactor comprises one or
more electric poles, each comprising an open insu-
lating casing (2) and a vacuum bottle (4) accommo-
dated in an internal space (3) defined by said insu-
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lating casing,

characterised in that said accessory device (100)
comprises a first support member (101), a second
support member (102), a plurality of third support
members (103) and one or more clamping members
(104),

wherein, when said accessory device is installed on
said vacuum contactor:

- said first support member (101) is coupled to
the insulating casing (2) of each electric pole
(10), at afirst side (21) of said insulating casing;
- said second support member (102) is coupled
to the insulating casing (2) of each electric pole
(10), ata second side (22) of said insulating cas-
ing opposite to said first side (21);

- each third support member (103) is placed at
a lateral flank (23) of the insulating casing (2) of
an electric pole (10), said third supportmembers
(103) being arranged transversally to said first
and second members and joined to said first and
second members,

- each clamping member is partially accommo-
dated in the internal space (3) of a correspond-
ing electric pole (10) and is coupled to the vac-
uum bottle (4) of said corresponding electric pole
(10),

wherein, when said accessory device is installed on
said vacuum contactor, each camping member (104)
is joined to said second support member (22).

Accessory device, according to claim 1, character-
ised in that said first support member (101) com-
prises one or more clamping portions (1010), each
clamping portion being coupled to the insulating cas-
ing (2) of a corresponding electric pole (10) of said
vacuum contactor, when said accessory device is
installed on said vacuum contactor.

Accessory device, according to claim 2, character-
ised in that said first support member (101) com-
prises a plurality of joining portions (1012), each join-
ing portion being joined to a corresponding third sup-
port member (103), when said accessory device is
installed on said vacuum contactor.

Accessory device, according to one of the previous
claims, characterised in that each third support
member (103) is coupled to the insulating casing (2)
ofone ortwo electric poles (10), when said accessory
device is installed on said vacuum contactor.

Accessory device, according to one of the previous
claims, characterised in that each clamping mem-
ber (104) comprises a first collar element (104A),
which is coupled the vacuum bottle (4) of said cor-
responding electric pole (10), when said accessory
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10.

1.

device is installed on said vacuum contactor, said
first collar element (104A) being joined to said sec-
ond support member (22), when said accessory de-
vice is installed on said vacuum contactor.

Accessory device, according to claim 5, character-
ised inthat each clamping member (104) comprises
a second collar element (104B), which is coupled
the vacuum bottle (4) of said corresponding electric
pole in an opposite position relative to said first collar
element (104A), when said accessory device is in-
stalled on said vacuum contactor, said second collar
element (104B) being joined to said first collar ele-
ment (104A), when said accessory device is installed
on said vacuum contactor.

Accessory device, according to one of the previous
claims, characterised in that it comprises first fixing
connectors (105) joining said first, second and third
support members (101, 102, 103), when said acces-
sory device is installed on said vacuum contactor.

Accessory device, according to one of the previous
claims, characterised in that it comprises second
fixing connectors (106) joining each clamping mem-
ber (104) to said second support member (102),
when said accessory device is installed on said vac-
uum contactor.

Accessory device, according to claims 6 and 8, char-
acterised in that characterised in thatit comprises
third fixing connectors (107) joining the first and sec-
ond collar elements (104A, 104B) of each clamping
member (104), when said accessory device is in-
stalled on said vacuum contactor.

An assembly (200) including:

- a medium-voltage vacuum contactor (1),
wherein said vacuum contactor comprises one
or more electric poles, each comprising an open
insulating casing (2) and a vacuum bottle (4) ac-
commodated in an internal space (3) defined by
said insulating casing;

- an accessory device (100), according to one
of the previous claims, installed on said vacuum
contactor (1).

Method for installing an accessory device (100), ac-
cording to one of the claims from 1 to 9, on a medium-
voltage vacuum contactor (1),

wherein said vacuum contactor comprises one or
more electric poles, each comprising an open insu-
lating casing (2) and a vacuum bottle (4) accommo-
dated in the internal space (3) defined by said insu-
lating casing,

characterised in that said method comprises the
following claims:
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- coupling said first support member (101) to the
insulating casing (2) of each electric pole (10),
at a first side (21) of said insulating casing;

- coupling said second support member (102)
to the insulating casing (2) of each electric pole
(10), ata second side (22) of said insulating cas-
ing, which is opposite to said first side (21);

- placing a plurality of third support members
(103) in pairs at opposite lateral flanks (23) of
the insulating casing (2) of each electric pole
(10), wherein said third support members (103)
are arranged transversally to said first and sec-
ond support members;

- coupling each clamping member (104) to the
vacuum bottle (4) of said corresponding electric
pole (10);

- joining each clamping member (104) to said
second support member (22);

-joining said third support members (103) to said
first and second members (101, 102).
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