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Description

[0001] The present invention relates to a movable
contact assembly for a Medium Voltage switch and to
a Medium Voltage switching unit comprising such mova-
ble contact assembly. More in particular, the present
invention relates to a movable contact assembly pro-
vided with an improved contact blades system and to a
Medium Voltage switch, in particular a disconnector or
earthing switch equipped with such improved contact
blades system.

[0002] For the purposes of the present invention, the
term Medium Voltage is intended to designate electrical
systems operating at voltage levels higher than 1 kV AC
and 1.5kV DC up to some tens ofkV, e.g.,upto 72kVAC
and 100 kV DC.

[0003] Medium Voltage switches, in particular discon-
nector and earthing switches, equipped with a movable
contact assembly comprising movable contact blades
are well known in the art and are normally used, e.g.,
to electrically connect a supply terminal with a load
terminal, or a load terminal to earth. The movable contact
is normally designed to move, linearly or rotationally,
between an open position in which it is separated from
the corresponding fixed contact and a closed position in
which it electrically coupled with the fixed contact.
[0004] When the switch is in the closed position, the
connection between the movable contact and the corre-
sponding fixed contact shall withstand the electrody-
namic forces generated both under rated current and
fault current conditions. To this purpose, a system of
springs is generally provided in order to guarantee the
required contact force between the movable contact and
the corresponding fixed contact.

[0005] An example of a Medium Voltage disconnector
of known type is represented in the attached Figure 1a
and Figure 1b.

[0006] The Medium Voltage disconnector shown in
such figures, is provided with a movable contact assem-
bly 100 which comprises a pair of contact blades 101 and
102 positioned facing each other at a distance. A firstend
ofthe contactblades 101 and 102 is provided with contact
elements for electrical coupling with a fixed contact 110.
[0007] In the example shown in Figures 1a and 1b, a
terminal portion 103 of the contact blades 101 and 102 is
rotationally mounted on a fixed support so as to allow
rotation of the contact blades 101 and 102 between the
closed position shown in the Figures and an open posi-
tion, and vice-versa.

[0008] Movement of the movable contact blades 101
and 102 between the different operating position is im-
parted by a kinematic system 150 which connects,
through a mechanical transmission system comprising
levers and an operating shaft (partially shown), the mo-
vable contact blades 101 and 102 to an actuating drive
(not shown).

[0009] Inthe disconnector shownin Figures 1aand 1b,
the contact force between the movable contact blades
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101 and 102 and the corresponding fixed contact 110 is
provided by two compression springs 106 and 107 which
are mounted on a pin 105 transversally connecting the
movable contact blades 101 and 102 with each other. In
this way, thanks to the pressure exerted by the compres-
sion springs 106 and 107 on the external surfaces of the
movable contact blades 101 and 102, the required con-
tactforce between movable and fixed contacts when they
are in the closed position can be guaranteed.

[0010] The traditional Medium Voltage disconnectors
switches are normally positioned inside a pressurized
tank filled with a sulphur hexafluoride (SF¢) atmosphere,
as this insulation gas ensures excellent performances in
terms of dielectric insulation and arc-quenching capabil-
ities when currents are interrupted. As is known, how-
ever, SFg is a very potent greenhouse gas, and its use is
subject to severe restrictions for environmental preser-
vation purposes. For this reason, over the years, there
has been made a considerable effort to design Medium
Voltage switches not employing SFg as an insulation gas.
[0011] In the most recent Medium Voltage switches,
SFg has been substituted by other gases, e.g., pressur-
ized dry air, which however have lower insulating proper-
ties with respect to SFg. The design of a Medium Voltage
switch should therefore take into account, in addition to
the other operative requirements, the need to keep under
control the electric field and avoid the risk of electrical
discharges.

[0012] The main aim of the present invention is to
provide a Medium Voltage switch, in particular a discon-
nector or earthing switch, which allows overcoming or
mitigating the drawbacks of the known art.

[0013] Within this aim, a purpose of the present inven-
tion is to provide a movable contact assembly for a
Medium Voltage switch, in particular a disconnector or
earthing switch, which allows overcoming the problems
deriving from the use of insulating gases with lower
insulating properties with respect to SFg.

[0014] A further purpose of the present invention is to
provide a movable contact assembly for a Medium Vol-
tage switch, in particular a disconnector or earthing
switch, in which the problems of electrical discharges
due to inhomogeneous electrical fields are minimized.
[0015] A further purpose of the present invention is to
provide a movable contact assembly for a Medium Vol-
tage switch, in particular a disconnector or earthing
switch, in which the required contact force in the closed
position between movable contact(s) and fixed contact(s)
is guaranteed.

[0016] A further purpose of the present invention is to
provide a movable contact assembly for a Medium Vol-
tage switch, in particular a disconnector or earthing
switch, which is less prone to damages with respect to
the conventional systems.

[0017] A further purpose of the present invention is to
provide a movable contact assembly for a Medium Vol-
tage switch, in particular a disconnector or earthing
switch, in which the various components of the switch
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can be pre-assembled and pre-tested, as self-standing
kits, before final assembling.

[0018] A further purpose of the present invention is to
provide a movable contact assembly for a Medium Vol-
tage switch, in particular a disconnector or earthing
switch, which has a simple and compact structure with
a relatively low number of components.

[0019] A further purpose of the present invention is to
provide a movable contact assembly for a Medium Vol-
tage switch, in particular a disconnector or earthing
switch, which is relatively simple and cheap to be man-
ufactured at industrial levels.

[0020] The above aim and purposes, as well as other
purposes that will emerge clearly from the following
description and attached drawings, are provided, accord-
ing to the invention, by a movable contact assembly for a
Medium Voltage switch, in particular a disconnector or
earthing switch, according to the following claim 1 and the
related dependent claims.

[0021] In a further aspect, the present invention also
relates to a Medium Voltage switch, in particular a dis-
connector or earthing switch, which comprises amovable
contact assembly as described herein.

[0022] In a general definition, the movable contact
assembly for a Medium Voltage switch of the present
invention comprises a first and a second contact blades
which are positioned parallel and facing each other at a
distance. The firstand second blades are provided with a
corresponding first and second contact element posi-
tioned facing each other at a first end of the correspond-
ing blade and the first and second contact elements are
adapted to be coupled with a corresponding first fixed
contact of a Medium Voltage switch.

[0023] The movable contact assembly for a Medium
Voltage switch of the presentinvention is characterized in
that it comprises at least a spacer which is interposed
between said first and second contact blades. Said
spacer comprises a hollow body which houses an elastic
element which has a first operative end operatively con-
nected to one of said first and second contact blades and
a second operative end operatively connected to the
other of said first and second contact blades, said elastic
element exerting an attractive force between said first
and second contact blades.

[0024] For the purposes of the present invention, the
terms "first operative end" and "second operative end"
are not meant to designate the physical limits of the
elastic element but the operational points of the elastic
element in which the designated functions are carried
out.

[0025] In practice, and as better explained hereinafter,
in the movable contact assembly for a Medium Voltage
switch of the invention, the design and positioning of the
elastic elements provides an efficient system for provid-
ing the required contact force between movable con-
tact(s) and fixed contact(s) in the closed position without
having the troubles deriving from an inhomogeneous
electric field.
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[0026] Indeed, inthe conventional systems like the one
represented in Figure 1a and Figure 1b, the protrusion
created on the external surfaces of the movable contact
blades 101 and 102 by the transversal pin 105 and by the
springs 106 and 107 mounted on said pin 105 can create
a high electric field with consequent possible electrical
discharges.

[0027] Conversely, in the presently claimed movable
contactassembly, the elasticelement-e.g.,aspring-and
the corresponding housing provided in the hollow body of
the spacer are located in a confined space between the
contact blades and there are no significant protrusions on
the external surfaces of the contact blades that can
create an inhomogeneous electric field with the related
problems of electrical discharges.

[0028] Moreover, if the area of the contact blades is
involved in arc phenomena during normal switching op-
eration or in case of fault currents, possible risks of
damaging the elastic element are avoided since it is
protected inside the hollow body of the spacer.

[0029] It has also to be noted that the sub-assembly
comprising the spacer with the hollow body and the
elastic element can be made as a self-standing kit which
is preassembled and adjusted in order to provide the
required force value. The production process of the
whole movable contact assembly is therefore more ef-
fective and simplified.

[0030] According to some embodiments of the mova-
ble contact assembly of the invention, the spacer is
preferably positioned proximate to said first and second
contact element. In this way, the force generated by the
elastic element on the contact system in the closed
position can be maximized.

[0031] Preferably, the elastic element is positioned
substantially perpendicular to said first and second con-
tact blades. In practice, in this embodiment, the movable
contact blades are substantially parallel to each other
and positioned at a distance while the elastic elementin
transversally positioned between the blades and sub-
stantially perpendicular to said blades.

[0032] In a general embodiment of the invention, the
operative connection of the elastic element with the
contact blades can be direct, i.e., the first and second
operative ends of the elastic element can be directly
connected to the contact blades. However, as better
explained in the following detailed description, such op-
erative connection between the elastic element and the
blades may involve intermediate elements.

[0033] Inalargely preferred embodiment of the mova-
ble contact assembly, according to the invention, the
spacer conveniently comprises a coupling element which
is slidingly inserted into said hollow body. Afirstend of the
coupling element is rigidly coupled with one of said first or
second contact blades, while said hollow body is rigidly
coupled with the other of said first or second contact
blades. For the purposes of the present invention, the
term "first end of the coupling element" is not meant to
designate a physical limit of the coupling element but its
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operational points where the designated function is car-
ried out.

[0034] In practice, according to this embodiment, the
spacer subassembly comprises two elements, i.e., the
hollow body and the coupling element, each of which is
rigidly connected to a different contact blade with respect
to the other.

[0035] Then, according to a preferred mode of carrying
out this embodiment, the first operative end of the elastic
element may be operatively connected to one between
said coupling element or hollow body and the second
operative end of the elastic element may operatively
connected to the other between said coupling element
or hollow body.

[0036] In this way, as better explained hereinafter, the
elastic element is operatively connected to the first and
second movable contact blades through the hollow body
of the spacer and through the coupling element.

[0037] In a possible practical embodiment of the mo-
vable contact assembly, according to the invention, the
coupling element may conveniently comprise a pin hav-
ing a first end which is rigidly coupled with one of said first
or second contact blades and a second end which is
operatively connected to said elastic element.

[0038] For the purposes of the present invention, the
term "pin" is meant to designate in general a shaped body
which at one end is rigidly coupled to one of the contact
blades and at the other end is operatively connected to
the elastic element. Also, the terms "first end" and "sec-
ond end" of the pin are not meant to designate the
physical limits of the pin but the operational points of
the pin in which the designated functions are carried out.
[0039] In particular, in a possible embodiment of the
invention, the second end of the pin may comprise a first
protruding surface which is positioned internally to said
hollow body.

[0040] Then, according to a preferred mode of carrying
out this embodiment, the first protruding surface on the
second end of the pin may be operatively connected to
one of said first or second operative end of the elastic
element.

[0041] In such an arrangement, according to some
embodiments of the invention better described in details
hereinafter, the hollow body of the spacer may comprise a
second protruding surface which is operatively con-
nected to the other of said first or second operative
end of said elastic element.

[0042] As better explained in the following detailed
description of the invention, the first and second protrud-
ing surfaces may be integrally made on the body of the
corresponding pin and hollow body, or may be made by
elements which are fixed on the body of the correspond-
ing pin and hollow body.

[0043] In practice, according to this embodiment, the
elastic element is operatively connected to one of the
contact blades through an operative connection with the
coupling element and to the other contact blade through
an operative connection with the hollow body of the

10

15

20

25

30

35

40

45

50

55

spacer.
[0044] According to some embodiments of the inven-
tion, the elastic element may be a compression spring
which is interposed between the first protruding surface
on the second end of the pin and the second protruding
surface on the hollow body of the spacer. In particular, the
compression spring may have a first operative end rest-
ing on said first protruding surface and a second opera-
tive end resting on said second protruding surface, there-
by pushing said first and second protruding surfaces, and
consequently the corresponding pin and hollow body, in
opposite diverging directions. In other words, in this
embodiment, the pin and the hollow body of the spacer
are subject to a force that tends to push away them from
each other.

[0045] According to some alternative embodiments of
the invention, the elastic element may be a traction spring
which is interposed between the first protruding surface
on the second end of the pin and the second protruding
surface on the hollow body of the spacer. In particular, the
traction spring may have a first operative end engaged
with said first protruding surface and a second operative
end engaged with said second protruding surface, there-
by pulling said first and second protruding surfaces, and
consequently the corresponding pin and hollow body, in
opposite converging directions. In practice, in this embo-
diment, the pin and the hollow body of the spacer are
subject to a force that tends to pull them closer to each
other.

[0046] According to some embodiments of the mova-
ble contact assembly of the invention, the movable con-
tact assembly may conveniently comprise regulating
means for adjusting the preload of said elastic element,
e.g., washers, shims or screw means for regulating the
preload of the elastic element.

[0047] In some embodiments of the movable contact
assembly of the invention, and depending on the in-
tended application, the first and second blades may be
provided with a corresponding third and fourth contact
element which are adapted to be coupled with a corre-
sponding second fixed contact of a Medium Voltage
switch and which are positioned facing each other at a
second end of the corresponding blade. Advantageously,
in these embodiments, the movable contact assembly
may further comprise a first and a second of said spacer
as described hereinabove, which are respectively posi-
tioned proximate to said firstand second contact element
and to said third and fourth contact element. In other
words, when a double contacts system is involved, a
double system of spacers and corresponding elastic
elements may be provided. The spacers are then con-
veniently positioned proximate to the contact points, so
that the force generated by the elastic elements on the
contact systems in the closed position can be maximized.
[0048] A Medium Voltage switching unit comprising a
movable contact assembly as described herein is also
part of the present invention.

[0049] In particular, the Medium Voltage switch of the
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present invention can be a disconnector or an earthing
switch or a combined disconnector and earthing switch.
[0050] In the Medium Voltage switching unit of the
invention, the arrangement and the type of movement
of the movable contact assembly, e.g., linear or rota-
tional, can be any according to the needs and according
to solutions well known in the art. Also, the Medium
Voltage switching unitis normally provided with kinematic
chains and transmission links between the movable con-
tact assembly and an actuator that can be of any type,
according to the needs and according to solutions well
known in the art.

[0051] Furtherfeatures and advantages of the present
invention will be more apparent from the description of
preferred but not exclusive embodiments of the present
invention, shown by way of examples in the accompany-
ing drawings, wherein:

- Figure 1ais afirst view of an embodiment of a contact
assembly of a Medium Voltage disconnector of the
prior art;

- Figure 1b is a second view of an embodiment of a
contact assembly of a Medium Voltage disconnector
of the prior art;

- Figure 2a is first view of a first embodiment of a
contact assembly comprising a movable contact
assembly for a Medium Voltage switch according
to the present invention;

- Figure 2b is second view of a first embodiment of a
contact assembly comprising a movable contact
assembly for a Medium Voltage switch, in particular
a disconnector or earthing switch, according to the
present invention;

- Figure 2c s section view of a detail of a first embodi-
ment of a contact assembly comprising a movable
contact assembly for a Medium Voltage switch, in
particular a disconnector or earthing switch, accord-
ing to the present invention;

- Figure 3a is side view of a component of a first
embodiment of a contact assembly comprising a
movable contact assembly for a Medium Voltage
switch, in particular a disconnector or earthing
switch, according to the present invention;

- Figure 3b is a first section view of a component of a
firstembodiment of a contact assembly comprising a
movable contact assembly for a Medium Voltage
switch, in particular a disconnector or earthing
switch, according to the present invention;

- Figure 3cis a second section view of a component of
a firstembodiment of a contact assembly comprising
a movable contact assembly for a Medium Voltage
switch, in particular a disconnector or earthing
switch, according to the present invention;

- Figure 4a is first view of a second embodiment of a
contact assembly comprising a movable contact
assembly for a Medium Voltage switch, in particular
a disconnector or earthing switch, according to the
present invention;
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- Figure4bis second view of a second embodiment of
a contact assembly comprising a movable contact
assembly for a Medium Voltage switch, in particulara
disconnector or earthing switch, according to the
present invention;

- Figure 5ais side view of a movable contact assembly
for a Medium Voltage switch, in particular a discon-
nector or earthing switch, used in the embodiment of
Figures 4a-4b;

- Figure 5bis afirst section view of a movable contact
assembly fora Medium Voltage switch, in particulara
disconnector or earthing switch, used in the embodi-
ment of Figures 4a-4b;

- Figure 5c is a second section view of a movable
contact assembly for a Medium Voltage switch, in
particular a disconnector or earthing switch, used in
the embodiment of Figures 4a-4b;

- Figure 6a is side view of a third embodiment of a
movable contact assembly for a Medium Voltage
switch, in particular a disconnector or earthing
switch, according to the present invention;

- Figure 6b is first section view of a third embodiment
of amovable contact assembly for a Medium Voltage
switch, in particular a disconnector or earthing
switch, according to the present invention;

- Figure 6¢ is second section view of a third embodi-
ment of a movable contact assembly for a Medium
Voltage switch, in particular a disconnector or earth-
ing switch, according to the present invention;

- Figure 7ais a first section view of a component of a
third embodiment of a movable contact assembly for
a Medium Voltage switch, in particular a disconnec-
tor or earthing switch, according to the present in-
vention;

- Figure 7bis a second section view of a component of
a third embodiment of a movable contact assembly
for a Medium Voltage switch, in particular a discon-
nector or earthing switch, according to the present
invention;

- Figure 8a is a first section view of a component of a
first embodiment of a movable contact assembly for
a Medium Voltage switch, in particular a disconnec-
tor or earthing switch, according to the present in-
vention;

- Figure 8bis a second section view of a component of
a first embodiment of a movable contact assembly
for a Medium Voltage switch, in particular a discon-
nector or earthing switch, according to the present
invention.

[0052] With reference to the attached figures, the pre-
sent invention in its more general definition, relates to a
movable contact assembly for a Medium Voltage switch,
which in the embodiments of the attached figures is a
disconnector, while the movable contact assembily is of
the rotational type. As previously said, the arrangement
and the type of movement of the movable contact as-
sembly, e.g., linear or rotational, can be any according to



9 EP 4 535 388 A1 10

the needs and according to solutions well known in the
art. Also, the Medium Voltage switching unit is normally
provided with kinematic chains and transmission links
between the movable contactassembly as well as withan
actuator that can be of any type - according to the needs
and according to solutions well known in the art - that will
not be described in further details.

[0053] The movable contact assembly of the invention
- designated with the reference numeral 1, 10, 50 in the
various embodiments - generally comprises a first con-
tact blade 61 and a second contact blade 62 which are
positioned parallel and facing each other at a distance.
[0054] With reference to Figures 2a and 2b, the first 61
and second 62 contact blades are respectively provided
with a corresponding first 71 and second 72 contact
element which are positioned facing each other at a first
end 610, 620 of the internal surfaces of the corresponding
blade 61, 62.

[0055] For the purposes of the present invention, the
term "internal" referred to the contact blades is meant to
designate the surfaces of the blades facing each other in
the assembly, while the term "external" referred to the
contact blades is meant to designate the surfaces of the
blades directed outwardly in the assembly.

[0056] Inthe embodiment shown in Figures 2a and 2b,
a terminal portion 103 of the contact blades 61 and 62 is
rotationally mounted on a fixed support so as to allow
rotation of the contact blades 61 and 62 between the
closed position shown in the Figures - in which the first 71
and second 72 contact element are electrically coupled
with a first fixed contact 110 of the Medium Voltage switch
- and an open position, and vice-versa.

[0057] Movement of the movable contact blades 61
and 62 between the different operating position is im-
parted by a kinematic system 150 which connects,
through a mechanical transmission system comprising
levers and an operating shaft (partially shown), the mo-
vable contact blades 61 and 62 to an actuating drive (not
shown).

[0058] In the various embodiments shown in the at-
tached figures, the movable contactassembly 1, 10, 50 of
the presentinvention comprises at least a spacer 20, 200
which is interposed between the internal surfaces of the
first 61 contact blade and the second contact blade 62
contact blades. In general, the spacer 20, 200 comprises
a hollow body 21, 210 which houses an elastic element
30, 300 which has a first operative end 31, 310 opera-
tively connected to one of said first 61 and second 62
contact blades and a second operative end 32, 320
operatively connected to the other of said first 61 and
second 62 contact blades.

[0059] Forinstance, the hollow body 21,210 can have
a cylindrical shape with one base of the cylinder closed
and resting on one of the contact blades 61 or 62, and the
other base of the cylinder open and directed toward the
other contact blade 62 or 61.

[0060] The positioning and the features of the elastic
element 30, 300 are such that it exerts an attractive force
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between said first 61 and second 62 contact blades,
thereby providing the required contact force between
the fixed 110 and movable 71, 72 contact elements when
they are in the closed position.

[0061] In a general embodiment of the invention, the
operative connection of the elastic element 30, 300 with
the contact blades 61, 62 can be direct, i.e., the first 31,
310 and second 32, 320 operative ends of the elastic
element 30, 300 can be directly connected to the contact
blades 61, 62. However, the operative connection be-
tween the elastic element 30, 300 and the blades 61, 62
conveniently involves intermediate elements, as better
explainedin the following description of the embodiments
illustrated in the Figures.

[0062] In the embodiments of the movable contact
assembly 1, 10, 50 shown in the attached figures, the
spacer 20, 200 and the elastic element 30, 300 are
conveniently positioned proximate to the first 71 and
second 72 contact elements, so as to maximize the force
generated by the elastic element 30, 300 on the contact
system in the closed position.

[0063] Also,the spacer 20, 200 and the elastic element
30, 300 are conveniently positioned so that the force
exerted by the elastic element 30, 300 on the contact
blades 61, 62 is substantially perpendicular to the internal
surfaces of the first 61 and second 62 contact blades.
[0064] As shown in the attached Figures, and in parti-
cular in Figures 3a-3c, 7a-7b and 8a-8b, the spacer 20,
200 comprises a coupling element 40, 400 which is
slidingly inserted into the hollow body 21, 210 of the
spacer 20, 200.

[0065] The coupling element40,400 has afirstend 41,
410 which is rigidly coupled with one of said first 61 or
second 62 contact blades (e.g., the contact blade 62 in
the attached Figures). The rigid coupling can be ob-
tained, e.g., with screw means 92 which are fixed on a
threaded portion of the first end 41, 410 of the coupling
element 40, 400. Other fixing means, e.g., snhap-fit
means, direct screwing on the contact blade, fastening
means and similar means, can however be used.
[0066] Inturn,thehollowbody21,210is rigidly coupled
with the other of said first 61 or second 62 contact blades
(e.g., the contact blade 61 in the attached Figures).
[0067] For instance, in the embodiment shown in the
attached Figures, the hollow body 21, 210 has a cylind-
rical shape with one base of the cylinder closed and
resting on the internal surface of the contact blade 61.
A fixing pin 28, 280 protrudes from such base and is
inserted in a seat on the contact blade 61. The rigid
coupling between the hollow body 21, 210 and the con-
tact blade 61 can be obtained, e.g., with screw means 91
which are fixed on a threaded portion of the fixing pin 28,
280 protruding from the base of hollow body 21, 210.
Other fixing means, e.g., snap-fit means, direct screwing
on the corresponding contact blade, fastening means
and similar means, can however be used.

[0068] With particular reference to Figures 3a-3c,
7a-7b and 8a-8b which show the detailed design of
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possible embodiments of the spacer 20, 200, the first
operative end 31, 310 of the elastic element 30, 300 is
operatively connected to one between said coupling
element 40, 400 or hollow body 21, 210 and the second
operative end 32, 320 of said elastic element 30, 300 is
operatively connected to the other between said coupling
element 40, 400 or hollow body 21, 210.

[0069] In the embodiment shown in the Figures re-
ferred to above, the first operative end 31, 310 of the
elastic element 30, 300 is operatively connected to the
coupling element 40, 400 while the second operative end
32, 320 of the elastic element 30, 300 is operatively
connected to the hollow body 21,210.

[0070] Inthe embodiment of the attached Figures, the
coupling element 40, 400 comprises a pin 45, 450 having
afirstend 41, 410 whichis rigidly coupled with one of said
first 61 or second 62 contact blades and a second end 42,
420 which is operatively connected to said elastic ele-
ment 30, 300. In the embodiment shown in the Figures
referred to above, the firstend 41,410 of the pin45,450is
rigidly coupled with the second 62 contact blade and the
second end 42, 420 of the pin 45, 450 is operatively
connected to said elastic element 30, 300.

[0071] Shape and dimensions ofthe pin 45,450 can be
different depending on the design and functioning fea-
tures of the spacer assembly 20, 200, as illustrated by
some examples reported below.

[0072] Forinstance, the second end 42, 420 of the pin
45, 450 may comprise a first protruding surface 46, 460
which is positioned internally to the hollow body 21, 210.
Also in this case, shape and dimensions of the first
protruding surface 46, 460 can be different depending
on the design and functioning features of the spacer
assembly 20, 200. For instance, the first protruding sur-
face 46, 460 may be integrally made on the body of the
corresponding pin 45, 450, or may be made by elements
which are fixed on the body of said pin 45, 450.

[0073] In general, the first protruding surface 46, 460
onthe second end 42,420 ofthe pin 45, 450 is operatively
connected to one of said first 31, 310 or second 32, 320
operative end of said elastic element 30, 300. With parti-
cular reference to Figures 3a-3c, 7a-7b and 8a-8b, the
first protruding surface 46, 460 on the second end 42,420
of the pin 45, 450 is operatively connected to the first 31,
310 operative end of the elastic element 30, 300.
[0074] Inturn,the hollow body 21,210 may comprise a
second protruding surface 26, 260 which is operatively
connected to the other of said first 31, 310 or second 32,
320 operative end of said elastic element 30, 300. With
particular reference to Figures 3a-3c, 7a-7b and 8a-8b,
the second protruding surface 26, 260 of the hollow body
21, 210 is operatively connected to the second 32, 320
operative end of said elastic element 30, 300.

[0075] Shape anddimensions ofthe second protruding
surface 26, 260 can be different depending on the design
and functioning features of the spacer assembly 20, 200.
For instance, the second protruding surface 26, 260 may
be integrally made on the body of the corresponding
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hollow body 21, 210, or may be made by elements which
are fixed on said hollow body 21,210.

[0076] For instance, with reference to Figures 2a-2c,
3a-3c, 4a-4b, 5a-5c, 8a-8b, the hollow body 21 has a
cylindrical shape with one base of the cylinder closed and
resting on the internal surface of the contact blade 61. A
fixing pin 28 protrudes from such base andis inserted ina
seat on the contact blade 61. The rigid coupling between
the hollow body 21 and the contact blade 61 is obtained
with screw means 91 which are fixed on a threaded
portion of the fixing pin 28 protruding from the base of
hollow body 21.

[0077] On the opposite side of the hollow body 21 with
respect to the fixing pin 28, the hollow body 21 is provided
with a second protruding surface 26 positioned on the
internal surface of said hollow body 21. The second
protruding surface 26 can be integrally made with the
hollow body 21 or, as shown in the illustrated embodi-
ment, can be made by a separate element, forinstance a
retaining ring inserted into a slot formed on the internal
surface of the hollow body 21. Then, in the embodiments
of Figures 2a-2c, 3a-3c, 4a-4b, 5a-5c, 8a-8b, the cou-
pling element 40 comprises a shaped pin 45 which has a
firstend 41 whichisinsertedin a seaton the contact blade
62. Therigid coupling between the pin 45 and the contact
blade 62 is obtained with screw means 92 which are fixed
on a threaded portion of the first end 41 of the pin 45.
[0078] The pin45is provided, on the second end 42 of
its body, with a first protruding surface 46 which is a flat
surface extending transversally from the longitudinal de-
velopment of the shaped body of the pin 45. In this case,
the pin45isinserted into the cylindrical hollow body 21 so
that the first protruding surface 46 is positioned in corre-
spondence of the closed base of the cylindrical hollow
body 21.

[0079] In the embodiments of Figures 2a-2c, 3a-3c,
4a-4b, 5a-5c¢, 8a-8b, the elastic element 30 is a compres-
sion spring which is housed inside the hollow body 21 and
which is interposed between the first protruding surface
46 on the pin 45 and second protruding surface 26 on the
hollow body 21.

[0080] In particular, the compression spring 30 has a
first operative end 31 which acts on the first protruding
surface 46 (and consequently on the pin 45), and a
second operative end 32 which acts on the second
protruding surface 26 (and consequently on the hollow
body 21), so that the first 46 and second 26 protruding
surfaces are pushed in opposite diverging directions. As
a result, also the pin 45 and the hollow body 21 are
pushed in opposite diverging directions.

[0081] In practice, with reference to figures 5a-5¢ and
8a-8b, the hollow body 21 is subject to a force directed
toward the left-hand side of the figures while the pin 45 is
subject to a force directed toward the right-hand side of
the figures. Consequently, the first contact blade 61 -
which is rigidly coupled to the hollow body 21 - is also
subject to a force directed toward the left-hand side of the
figures, while the second contact blade 62 - which is
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rigidly coupled to pin 45 - is also subject to a force directed
toward the right-hand side of the figures. As a result of this
combination of forces, an overall attractive force between
the first 61 and second 62 contact blades is obtained.
[0082] Inthe embodiments of Figures6a-6¢c, 7a-7b, the
hollow body 210 has a cylindrical shape with one base of
the cylinder closed and resting on the internal surface of
the contact blade 61. A fixing pin 280 protrudes from such
base andisinserted in aseatonthe contactblade 61. The
rigid coupling between the hollow body 210 and the
contact blade 61 is obtained with screw means 91 which
are fixed on a threaded portion of the fixing pin 280
protruding from the base of hollow body 210.

[0083] On the same side of the hollow body 210 with
respect to the fixing pin 280, the hollow body 210 is
provided with a second protruding surface 260 positioned
on the internal surface of said hollow body 210. In parti-
cular, as shownin the illustrated embodiment, the second
protruding surface 260 is integrally made on the internal
surface of the closed base of the cylinder of the hollow
body 210. Alternatively, it can be made by a separate
element, for instance a hook or similar fixing means,
positioned on the internal surface of the closed base of
the cylinder of the hollow body 210.

[0084] Then, in the embodiments of Figures 6a-6¢ and
7a-7b, the coupling element 400 comprises a shaped pin
450 which has afirstend 410 whichisinserted inaseaton
the contact blade 62. The rigid coupling between the pin
450 and the contact blade 62 is obtained with screw
means 92 which are fixed on a threaded portion of the
first end 410 of the pin 450.

[0085] The pin 450 is provided, on the second end 420
of its body, with a first protruding surface 460 which is a
surface provided with fixing means, e.g., a hole for in-
serting the hooking terminal of a spring, extending long-
itudinally along the development of the shaped body of
the pin 450. In this case, the pin 450 is inserted into the
cylindrical hollow body 210 so that the first protruding
surface 460 is positioned in correspondence of the open
base of the cylindrical hollow body 210. As shown in the
attached Figures, the second end 420 of the pin 450 can
be shaped so as to provide an abutting surface mating the
internal surface of the hollow body 210 to impart more
stability to the system.

[0086] Inthe embodiments of Figures 6a-6¢cand7a-7b,
the elastic element 300 is a traction spring which is
housed inside the hollow body 210 and which is inter-
posed between the first protruding surface 460 on the pin
450 and second protruding surface 260 on the hollow
body 210.

[0087] In particular, the traction spring 300 has a first
operative end 310 which acts on the first protruding sur-
face 460 (and consequently on the pin 450), and a
second operative end 320 which acts on the second
protruding surface 260 (and consequently on the hollow
body 210), so that the first 460 and second 260 protruding
surfaces are pulled in opposite converging directions. As
a result, also the pin 450 and the hollow body 210 are
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pulled in opposite converging directions.

[0088] In practice, with reference to figures 6a-6¢ and
7a-7b, the hollow body 210 is subject to a force directed
toward the left-hand side of the figures while the pin 450 is
subject to a force directed toward the right-hand side of
the figures. Consequently, the first contact blade 61 -
which is rigidly coupled to the hollow body 210 - is also
subject to a force directed toward the left-hand side of the
figures, while the second contact blade 62 - which is
rigidly coupled to pin 450 - is also subject to a force
directed toward the right-hand side of the figures. As a
result of this combination of forces, an overall attractive
force between the first 61 and second 62 contact blades
is obtained.

[0089] Thus, in general embodiments of the invention,
the spacer 20, 200 may comprise a hollow body 21, 210
longitudinally developing along a direction transversal to
the contact blades and which is rigidly fixed on a first end
of its longitudinal development to one on the contact
blades; the spacer 20, 200 may further comprise a cou-
pling element 40, 400 longitudinally developing along a
direction transversal to the contact blades which is rigidly
fixed on a first end of its longitudinal development to the
other contact blade. The coupling element 40, 400 and
the hollow body 21, 210 may be respectively provided
with a first 46, 460 and a second 26, 260 protruding
surfaces for operative connection with an elastic element
30, 300.

[0090] The design of the coupling element 40, 400 and
of the hollow body 21, 210, and the spatial positioning of
the elastic element 30, 300, are such that when the elastic
element 30, 300 is an elastic element 30 of the compres-
sion type, it is spatially interposed between the first
protruding surface 46 and the fixing point 41 of the
coupling element 40 to the corresponding contact blade
and between the second protruding surface 26 and the
fixing point 28 of the hollow body 21 to the corresponding
contact blade; when the elastic element 30, 300 is an
elastic element 300 of the traction type, the second
protruding surface 260 is spatially interposed between
the elastic element 300 and the fixing point 280 of the
hollow body 210 to the corresponding contact blade, and
the first protruding surface 460 is spatially interposed
between the elastic element 300 and the fixing point
410 of coupling element 400 to the corresponding contact
blade.

[0091] With reference to the attached Figures, the
movable contact assembly 1, 10, 50 of the invention
advantageously comprises regulating means for adjust-
ing the preload of the elastic element 30, 300, that can be,
e.g., washers 80 as shown in the figures, shims or screw
means or other similar regulating means. In practice, the
pre-load of the elastic element 30, 300 can be easily
adjusted by changing, e.g., the number and/or thickness
of the washers 80 interposed, e.g., between the elastic
means 30 and the retaining ring 26.

[0092] With reference to Figures 4a-4b, 5a-5c¢, 6a-6c¢,
in particular case when the Medium Voltage switch is
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provided with more than one fixed contact, e.g., afirst 110
and a second 120 fixed contacts, the movable contact
assembly 10, 50 of the invention can be adapted so that
the first 61 and second 62 contact blades are provided
with a corresponding third 73 and fourth 74 contact ele-
ment.

[0093] The third 73 and fourth 74 contact elements are
conveniently positioned facing each other at a second
end 611, 621 of the corresponding blade 61, 62, and are
adapted to be coupled with a corresponding second fixed
contact 120 of a Medium Voltage switch.

[0094] In such cases, the movable contact assembly
10, 50 further comprises conveniently a firstand a second
spacer 20, 200 of the type described hereinabove, which
are respectively positioned proximate to the first 71 and
second 72 contact element and to said third 73 and fourth
74 contact element.

[0095] In the embodiment shown in Figures 4a-4b,
5a-5c¢, 6a-6¢, a central portion 180 of the contact blades
61 and 62 is rotationally mounted on a fixed support so as
to allow rotation of the contact blades 61 and 62 between
the closed position shown in the Figures - in which the first
71, second 72, third 73 and fourth 74 contact elements
are electrically coupled with the corresponding first 110
and second 120 fixed contact of the Medium Voltage
switch - and an open position, and vice-versa.

[0096] The spacers 20, 200 are conveniently posi-
tioned proximate to the contact points, so that the force
generated by the elastic elements 30, 300 on the contact
systems in the closed position can be maximized.
[0097] It is clear from the above description that the
arrangement of the movable contact assembly of the
present invention, and of a Medium Voltage switch - in
particular a disconnector or an earthing switch or a com-
bined disconnector and earthing switch - including the
movable contact assembly as described herein, fully
achieves the intended aims and solves the above-high-
lighted problems of the Medium Voltage switches.
[0098] Several variations can be made to the movable
contact assembly thus conceived all falling within the
scope of the attached claims. In practice, the materials
used and the contingent dimensions and shapes can be
any, according to requirements and to the state of the art.

Claims

1. A Medium Voltage switch movable contact assembly
(1, 10, 50) comprising a first (61) and a second (62)
contact blades facing each other at a distance, said
first (61) and second (62) contact blades being pro-
vided with a corresponding first (71) and second (72)
contact element positioned facing each other at a
first end (610, 620) of the corresponding blade (61,
62), wherein said first (71) and second (72) contact
element are adapted to be coupled with a corre-
sponding first fixed contact (110) of a Medium Vol-
tage switch, characterized in that said movable
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contact assembly (1, 10, 50) comprises at least a
spacer (20, 200) interposed between said first (61)
and second (62) contact blades, wherein said spacer
(20, 200) comprises a hollow body (21, 210) housing
an elastic element (30, 300) which has a first opera-
tive end (31, 310) operatively connected to one of
said first (61) and second (62) contact blades and a
second operative end (32, 320) operatively con-
nected to the other of said first (61) and second
(62) contact blades, said elastic element (30, 300)
exerting an attractive force between said first (61)
and second (62) contact blades.

The Medium Voltage switch movable contact as-
sembly (1, 10, 50), according to claim 1, wherein
said spacer (20, 200) is positioned proximate to said
first (71) and second (72) contact element.

The Medium Voltage switch movable contact as-
sembly (1, 10, 50), according to claim 1 or 2, wherein
said elastic element (30, 300) is positioned substan-
tially perpendicular to said first (61) and second (62)
contact blades.

The Medium Voltage switch movable contact as-
sembly (1, 10, 50), according to one or more of the
previous claims, wherein said spacer (20,200) com-
prises a coupling element (40, 400) slidingly inserted
into said hollow body (21, 210) and having a first end
(41, 410) rigidly coupled with one of said first (61) or
second (62) contact blades, and wherein said hollow
body (21, 210) s rigidly coupled with the other of said
first (61) or second (62) contact blades.

The Medium Voltage switch movable contact as-
sembly (1, 10, 50), according to claim 4, wherein
the first operative end (31, 310) of said elastic ele-
ment (30, 300) is operatively connected to one be-
tween said coupling element (40, 400) or hollow
body (21, 210) and the second operative end (32,
320) of said elastic element (30, 300) is operatively
connected to the other between said coupling ele-
ment (40, 400) or hollow body (21, 210).

The Medium Voltage switch movable contact as-
sembly (1, 10, 50), according to claim 4 or 5, wherein
said coupling element (40, 400) comprises a pin (45,
450) having a first end (41, 410) rigidly coupled with
one of said first (61) or second (62) contact blades
and asecond end (42, 420) operatively connected to
said elastic element (30, 300).

The Medium Voltage switch movable contact as-
sembly (1, 10, 50), according to claim 6, wherein
the second end (42, 420) of said pin (45, 450) com-
prises a first protruding surface (46, 460) positioned
internally to said hollow body (21, 210).
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The Medium Voltage switch movable contact as-
sembly (1, 10, 50), according to claim 7, wherein
the second end (42, 420) of said pin (45, 450) com-
prises a first protruding surface (46, 460) operatively
connected to one of said first (31, 310) or second (32,
320) operative end of said elastic element (30, 300).

The Medium Voltage switch movable contact as-
sembly (1, 10, 50), according to claim 8, wherein
said hollow body (21, 210) comprises a second
protruding surface (26, 260) operatively connected
to the other of said first (31, 310) or second (32, 320)
operative end of said elastic element (30, 300).

The Medium Voltage switch movable contact as-
sembly (1, 10), according to claim 9, wherein said
elastic element (30) is a compression spring inter-
posed between said first (46) and second (26) pro-
truding surfaces, and wherein said compression
spring (30) has a first operative end (31) resting on
said first protruding surface (46) and a second op-
erative end (32) resting on said second protruding
surface (26), said compression spring (30) pushing
said first (46) and second (26) protruding surfaces in
opposite diverging directions.

The Medium Voltage switch movable contact as-
sembly (50), according to claim 9, wherein said
elastic element (300) is a traction spring interposed
between said first (460) and second (260) protruding
surfaces, and wherein said traction spring (300) has
a first operative end (310) engaged with said first
protruding surface (460) and a second operative end
(320) engaged with said second protruding surface
(260), said traction spring (300) pulling said first
(460) and second (260) protruding surfaces in oppo-
site converging directions.

The Medium Voltage switch movable contact as-
sembly (1, 10, 50), according to one or more of the
previous claims, further comprising regulating
means (80) for adjusting the preload of said elastic
element (30, 300).

The Medium Voltage switch movable contact as-
sembly (10, 50), according to one or more of the
previous claims, wherein said first (61) and second
(62) contact blades are provided with a correspond-
ing third (73) and fourth (74) contact element posi-
tioned facing each other at a second end (611, 621)
of the corresponding blade (61, 62), wherein said
third (73) and fourth (74) contact elements are
adapted to be coupled with a corresponding second
fixed contact (120) of a Medium Voltage switch, and
wherein the movable contact assembly (10, 50)
further comprises a first and a second of said spacer
(20, 200) respectively positioned proximate to said
first(71)and second (72) contact element and to said
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third (73) and fourth (74) contact element.

A Medium Voltage switch comprising a movable
contact assembly (1, 10, 50) according to one or
more of the previous claims.

The Medium Voltage switch according to claim 14,
wherein said switch is a disconnector or an earthing
switch or a combined disconnector and earthing
switch.
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