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(54) A POLE CONTACT ARM FOR AN ELECTRIC POLE UNIT

(57) A pole contact arm (10A, 10B) for an electric
pole unit (1), said pole contact arm being intended to be
fixed to a main body (1A) of said electric pole unit and
comprising:
- a conductor element (11) having a first contact arm ter-
minal (111) and a second contact arm terminal (112),
said first contact arm terminal coupling with a corre-
sponding pole terminal (3, 4) of said main body (1A),
when said pole contact arm is fixed to said main body,
said second contact arm terminal being intended to cou-
ple to a corresponding line conductor of an electric line;
- an insulating bushing (12) enclosing said conductor el-

ement (11) and comprising a first contact arm port (121)
and a first bushing portion (123) defining said first contact
arm port, said first bushing portion coupling with a cor-
responding housing portion (53, 54) and a corresponding
pole terminal (3, 4) of said main body (1A), when said
pole contact arm is fixed to said main body.

Said first bushing portion (123) is made of a soft elec-
trically insulating material and it is subject to a deforma-
tion at one or more coupling surfaces (123A, 123B) when
coupling with said corresponding housing portion (53,
54) and said corresponding pole terminal (3, 4).
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Description

[0001] The present invention relates to the field of
switching apparatuses for electric power distribution
grids, such as circuit breakers, contactors, disconnectors
and the like.
[0002] More particularly, the present invention relates
to a pole contact arm for an electric pole unit adapted to
be arranged in a switching apparatus, particularly in a
medium voltage switching apparatus.
[0003] For the purposes of the present application, the
term "medium voltage" (MV) is referred to apparatuses
operating at voltages 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.
[0004] As is known, a switching apparatus comprises
one or more electric pole units.
[0005] Generally, an electric pole unit comprises a
main body including a current breaking unit, pole termi-
nals electrically connected to said current breaking unit
and intended to be electrically connected to line conduc-
tors and an insulating housing enclosing said current
breaking unit and said pole terminals.
[0006] In many applications, particularly of the MV
type, an electric pole unit comprises also pole contact
arms fixed to its main body.
[0007] Each pole contact arm is adapted to electrically
connect a pole terminal with a corresponding line con-
ductor. To this aim, a pole contact arm has a conductor
element electrically and mechanically connected with a
corresponding pole terminal and an insulating bushing
enclosing said conductor element and mechanically cou-
pled with a corresponding housing portion of the main
body of the electric pole unit.
[0008] In most cases, there are no special arrange-
ments to ensure a dielectric sealing of the mechanical
junction between the insulating bushing of each pole con-
tact arm and the corresponding housing portion of the
main body of the electric pole unit.
[0009] In fact, dielectric distances between the electric
pole units of the switching apparatus are normally de-
signed in such a way to prevent electric discharges be-
tween live parts, e.g. between the pole terminals of two
adjacent pole units or between the pole terminals of a
same electric pole unit or between an external conductor
and a pole terminal.
[0010] However, when the overall size of the switching
apparatus needs to be compacted for some reasons, e.g.
due to the presence of relatively small installation spaces,
electric discharges may occur, if no remedies are taken
to ensure a suitable electric insulation of the conductive
parts with respect to the external environment. As is
known, these discharging phenomena may cause rele-
vant structural and functional damages and they may be
very dangerous for operators.
[0011] A first solution to deal with this technical issue
may consist in arranging one or more gasket elements
at the mechanical junction between the insulating bush-
ing of the pole contact arm and the corresponding hous-

ing portion of the main body of the electric pole unit in
such a way to seal such a mechanical junction from a
dielectric point of view.
[0012] This approach necessarily entails the design of
special arrangements to hold the above gasket elements
in a suitable position. In addition, the manufacturing proc-
ess of the electric pole unit becomes more complicated
since the above-mentioned gasket elements need to be
carefully positioned in order to ensure a suitable electric
insulation of the conductive parts.
[0013] Another solution to mitigate the above-men-
tioned technical problems may consist in covering (e.g.
through a spraying or sputtering process) the coupling
surfaces of the different insulating parts to be joined with
a silicone material (e.g. a silicone foam) when said insu-
lating parts are mechanically coupled.
[0014] Although being rather effective in electrically in-
sulating the conductive parts, this approach entails some
drawbacks.
[0015] First of all, the pole contact arms cannot be re-
moved from the electric pole unit once they are assem-
bled to the main housing of the electric pole unit. This
circumstance may severely complicate possible mainte-
nance interventions on the switching apparatus.
[0016] In addition, the manufacturing process of the
electric pole unit becomes remarkably time consuming
since it is necessary to wait for a relatively long time (e.g.
12-24 h) to obtain a suitable polymerization of the depos-
ited silicone material.
[0017] In the state of the art, it is quite felt the need for
innovative technical solutions capable of providing a suit-
able electric insulation in electric pole units for switching
apparatuses, in particular for MV switching apparatuses,
which are provided with pole contact arms.
[0018] In order to respond to this need, the present
invention provides a pole contact arm for an electric pole
unit, according to the following claim 1 and the related
dependent claims.
[0019] In general terms, the pole contact arm, accord-
ing to the invention, is intended to be fixed to a main body
of said electric pole unit.
[0020] In a broad definition, the pole contact arm, ac-
cording to the invention comprises:

- a conductor element having a first contact arm ter-
minal and a second contact arm terminal. Said first
contact arm terminal is intended to couple with a cor-
responding pole terminal of the main body of the
electric pole unit, when said pole contact arm is fixed
to said main body. Said second contact arm terminal
is intended to be coupled to a corresponding line
conductor of an electric line during the operation of
said electric pole unit.

- an insulating bushing enclosing said conductor ele-
ment and comprising a first contact arm port and a
first bushing portion defining said first contact arm
port. Said first bushing portion is intended to couple
with a corresponding housing portion and a corre-
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sponding pole terminal of the main body of the elec-
tric pole unit, when said pole contact arm is fixed to
said main body.

[0021] According to the invention, said first bushing
portion is made of a soft insulating material, preferably
an elastically deformable material.
[0022] Conveniently, said first bushing portion is sub-
ject to a deformation (preferably in an elastic manner) at
one or more coupling surfaces when it couples with the
corresponding housing portion and the corresponding
pole terminal of the main body of the electric pole unit.
[0023] The (preferably elastic) deformation of said first
bushing portion makes a mechanical junction, which is
formed by said first bushing portion and said correspond-
ing housing portion, dielectrically sealed, i.e. without air
gaps or air paths between the outer environment and the
conductive parts at said mechanical junction.
[0024] In this way, the conductor element of said pole
contact arm and the corresponding pole terminal of the
main body of said electric pole unit are electrically insu-
lated from the outer environment.
[0025] Preferably, the above-mentioned elastically de-
formable material is an elastomeric material, e.g. a sili-
cone rubber.
[0026] Preferably, said first contact arm terminal com-
prises first contact arm coupling surfaces intended to
couple with corresponding pole coupling surfaces of a
pole terminal of said main body, when said pole contact
arm is fixed to said main body.
[0027] Preferably, said first bushing portion comprises
second contact arm coupling surfaces intended to couple
with corresponding pole coupling surfaces of a housing
portion of the main body of said electric pole unit, when
said pole contact arm is fixed to said main body. Prefer-
ably, said first bushing portion comprises third contact
arm coupling surfaces intended to couple with corre-
sponding pole coupling surfaces of a pole terminal of the
main body of said electric pole unit, when said pole con-
tact arm is fixed to said main body.
[0028] Preferably, said insulating bushing is fully made
of the above-mentioned elastically deformable material.
[0029] Preferably, said conductor element and said in-
sulating bushing form a monolithic structure. Preferably,
said conductor element and said insulating bushing are
co-molded to form said monolithic structure.
[0030] Another aspect of the invention relates to an
electric pole unit for a switching apparatus, preferably a
medium voltage switching apparatus.
[0031] The electric pole unit, according to the inven-
tion, comprises:

- a main body including:

- a current breaking unit positioned in the internal
volume of said electric pole unit;

- first and second pole terminals electrically con-
nected to said current breaking unit;

- an insulating housing enclosing said breaking
unit and said first and second pole terminals.
Said insulating housing comprises first and sec-
ond housing ports at said first and second pole
terminals, respectively, and first and second
housing portions defining said first and second
housing ports, respectively;

- a first pole contact arm fixed to said main body
for electrically connecting said first pole terminal
with a corresponding first line conductor;

- a second pole contact arm fixed to said main
body for electrically connecting said second pole
terminal with a corresponding second line con-
ductor.

[0032] At least one of said first and second pole contact
arms is a pole contact arm, according to the invention.
[0033] Another aspect of the invention relates to a
switching apparatus, preferably a medium voltage
switching apparatus, comprising an electric pole unit, ac-
cording to the invention.
[0034] Another aspect of the invention relates to a
switching apparatus, preferably a medium voltage
switching apparatus, comprising one or more pole con-
tact arms, according to the invention, which are included
in one or more electric pole units of said switching appa-
ratus.
[0035] Additional features and advantages of the in-
vention will emerge from the description of preferred, but
not exclusive, embodiments, non-limiting examples of
which are provided in the attached drawings, wherein:

- Figure 1 schematically shows a medium voltage
switching apparatus incorporating a plurality of pole
contact arms, according to the invention;

- Figures 2-3 schematically show an electric pole unit
for a medium voltage switching apparatus, which in-
corporates a plurality of pole contact arms, according
to the invention;

- Figures 4-5 schematically show a pole contact arm,
according to the invention;

- Figure 6-9 schematically show additional parts of an
electric pole unit incorporating a pair of pole contact
arms, according to the invention.

[0036] Referring to the cited figures, the present inven-
tion relates to a pole contact arm 10A, 10B for an electric
pole unit 1 of a medium voltage (MV) switching apparatus
100.
[0037] Figure 1 shows a MV switching apparatus 100
incorporating a plurality of pole contact arms 10A, 10B
according to the invention.
[0038] The MV switching apparatus 100 comprises a
current breaking section including one or more pole units
1, an actuation section 101 including the actuation com-
ponents (not shown) for moving the movable contacts of
the electric pole units, and a base section 102 for me-
chanically supporting the electric pole units 1 and the
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actuation section 101.
[0039] If the MV switching apparatus is of the withdraw-
able type, the base section 102 may be conveniently
mounted on a movable carriage.
[0040] Taking as a reference a normal installation po-
sition of the switching apparatus, as shown in figure 1,
the base section 102 extends parallel to a laying plane
of the switching apparatus while the pole units 1 and the
actuation section 101 extend perpendicularly with re-
spect to aforesaid base section.
[0041] Preferably, the switching apparatus 1 compris-
es an electric pole unit 1 for each electric phase of the
electric power distribution grid, in which it is intended to
be installed.
[0042] Preferably, the switching apparatus 100 is of
the multi-phase type, more particularly of the three-phase
type. In this case, it comprises three pole units 1, as
shown in figure 1.
[0043] Figures 2-3, 6-9 show an electric pole unit 1 of
a MV switching apparatus 100.
[0044] The electric pole unit 1 comprises a main body
1A adapted to be fixed (in a known manner) to the base
section 102 of the switching apparatus.
[0045] The main body 1A of the electric pole unit 1
comprises a current breaking unit 2 arranged in an inter-
nal volume.
[0046] Preferably, the breaking unit 2 comprises a fixed
contact assembly 23 including at least a fixed contact 21
(figures 3, 6-7) and movable contact assembly 24 includ-
ing at least a movable contact 22 (figures 3, 8-9). The
movable contact 22 is adapted to be coupled with or sep-
arated from the fixed contact 21, during a switching op-
eration of the switching apparatus. The main body 1A of
the electric pole unit 1 comprises first and second pole
terminals 3 and 4, which are electrically connected (in a
known manner) to the fixed contact assembly 23 and to
the movable contact assembly 24 of the current breaking
unit 2, respectively.
[0047] Preferably, the first pole terminal 3 is the end
portion of a corresponding shaped conductive member
(e.g. made of copper), which is electrically and mechan-
ically coupled with the fixed contact assembly 23.
[0048] Preferably, the first pole terminal 3 has a cylin-
drical shape.
[0049] Preferably, the first pole terminal 3 comprises
first pole coupling surfaces 3A and second pole coupling
surfaces 3B intended to couple with a conductor and an
insulating bushing of a corresponding pole contact arm,
respectively, when such pole contact arm is fixed to the
main body 1A of the electric pole unit (figures 6-7).
[0050] Preferably, the first pole terminal 3 comprises
a first coupling cavity 30 (e.g. a threaded cavity) intended
to receive suitable coupling means (e.g. a screw) for me-
chanically and electrically coupling said pole terminal
with a conductor of a corresponding pole contact arm.
Preferably, the second pole terminal 4 is the end portion
of a corresponding shaped conductive member (e.g.
made of copper), which is electrically and mechanically

coupled with the movable contact assembly 23.
[0051] Preferably, the second pole terminal 4 has a
cylindrical shape.
[0052] Preferably, the second pole terminal 4 compris-
es third pole coupling surfaces 4A and fourth pole cou-
pling surfaces 4B intended to couple with a conductor
and an insulating bushing of a corresponding pole con-
tact arm, respectively, when such pole contact arm is
fixed to the main body 1A of the electric pole unit (figures
8-9).
[0053] Preferably, the second pole terminal 4 compris-
es a second coupling cavity 40 (e.g. a threaded cavity)
intended to receive suitable coupling means (e.g. a
screw) for electrically and mechanically coupling said
pole terminal with a conductor of a corresponding pole
contact arm.
[0054] The main body 1A of the electric pole unit 1
further comprises an insulating housing 5 that encloses
the breaking unit 2 and the pole terminals 3 and 4.
[0055] Conveniently, the insulating housing 5 defines
an internal volume, in which the above-mentioned inter-
nal components of the electric pole unit are accommo-
dated.
[0056] Preferably, the insulating housing 5 is made of
a relatively rigid insulating material, e.g. a thermoplastic
material, such as polyamide or polycarbonate, or a ther-
mosetting material, such as polyester or epoxy resins,
and the like.
[0057] Preferably, the insulating housing 5 is formed
by an elongated (e.g. cylindrical) hollow member of in-
sulating material, which is fixed to the base section 102
of the switching apparatus.
[0058] The insulating housing 5 has a first housing port
51 at the first pole terminal 3. In this way, the first pole
terminal 3 is accessible from outside.
[0059] Preferably, the first housing port 51 has a sub-
stantially circular geometry.
[0060] The main insulating housing 5 conveniently
comprises a first housing portion 53 defining the first
housing port 51.
[0061] Preferably, the first housing portion 53 is formed
by a corresponding first shaped coupling edge of the in-
sulating housing 5, which optionally has an ring shape
and a tapered thickness with a rounded profile.
[0062] Preferably, the first housing portion 53 is coaxial
with the first pole terminal 3 and it is arranged in such a
way that this latter slightly protrudes from the first housing
port 51.
[0063] Preferably, the first housing portion 53 compris-
es fifth pole coupling surfaces 53A (defining the above-
mentioned first coupling edge) intended to couple with
an insulating bushing of a corresponding pole contact
arm, when such pole contact arm is fixed to the main
body 1A of the electric pole unit (figures 6-7).
[0064] The main insulating housing 5 has a second
housing port 52, at which the second pole terminal 4 is
made accessible from outside.
[0065] Preferably, the second housing port 52 has a
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substantially circular geometry.
[0066] The insulating housing 5 conveniently compris-
es a second housing portion 54 defining the second hous-
ing port 52.
[0067] Preferably, the second housing portion 54 is
formed by a corresponding second shaped coupling
edge of the insulating housing 5, which optionally has an
ring shape and tapered thickness with a rounded profile.
[0068] Preferably, the second housing portion 54 is co-
axial with the second pole terminal 4 and it is arranged
in such a way that this latter slightly protrudes from the
second housing port 52.
[0069] Preferably, the second housing portion 54 com-
prises sixth pole coupling surfaces 54A (defining the
above-mentioned second coupling edge) intended to
couple with an insulating bushing of a corresponding pole
contact arm, when said pole contact arm is fixed to the
main body 1A of the electric pole unit (figures 8-9).
[0070] The electric pole unit 1 comprises a first pole
contact arm 10A, according to the invention, which is
fixed to the main body 1A for electrically connecting the
first pole terminal 3 with a corresponding first line con-
ductor, and a second pole contact arm 10B, according
to the invention, which is fixed to the main body 1A for
electrically connecting the second pole terminal 4 with a
corresponding second line conductor.
[0071] Figures 4-5, 6-7 show a pole contact arm 10A,
10B according to the invention, which is incorporated in
an electric pole unit 1 of MV switching apparatus 100.
[0072] The pole contact arm 10A, 10B comprises a
conductor element 11.
[0073] Preferably, the conductor element 11 is formed
by an elongated conductive member (e.g. made of cop-
per).
[0074] Preferably, the conductor element 11 has a tu-
bular shape.
[0075] The conductor element 11 comprises first and
second contact arm terminals 111, 112 that are prefera-
bly formed by the opposite ends of said conductive mem-
ber.
[0076] The first contact arm terminal 111 of the con-
ductor element 11 is adapted to electrically and mechan-
ically couple with a corresponding pole terminal 3, 4 of
the main body 1A of the electric pole unit 1.
[0077] Preferably, the first contact arm terminal com-
prises first contact arm coupling surfaces 111A intended
to couple with corresponding first pole coupling surfaces
3A of a first pole terminal 3 or with corresponding third
pole coupling surfaces 4A of a second pole terminal 4,
when the pole contact arm 10A, 10B is fixed to the main
body 1A of the electric pole unit.
[0078] Preferably, the conductor element 11 is provid-
ed with suitable coupling means 15 (e.g. a screw) at the
first contact arm terminal 111. The coupling means 15
are adapted to be coupled with a coupling cavity 30, 40
(e.g. a threaded cavity) of the corresponding pole termi-
nal 3, 4 for electrically and mechanically coupling this
latter with said conductor element.

[0079] The second contact arm terminal 112 of the con-
ductor element 11 is intended to be electrically coupled
(in a known manner) to a corresponding line conductor
of an electric line. In general, such a line conductor may
be adapted to connect the electric pole unit with an elec-
tric power source or with an electric load.
[0080] The pole contact arm 10A, 10B comprises an
insulating bushing 12 enclosing the conductor element
11.
[0081] Preferably, the conductor element 11 and the
insulating bushing 12 form a monolithic structure. To this
aim, they may be conveniently co-molded through an in-
dustrial process of known type.
[0082] The insulating bushing 12 comprises a first con-
tact arm port 121, at the first contact arm terminal 111.
In this way, the first contact arm terminal 111 is accessible
from outside.
[0083] The insulating bushing 12 conveniently com-
prises a first bushing portion 123 defining the first contact
arm port 121.
[0084] The first bushing portion 123 is intended to me-
chanically couple with a corresponding housing portion
53 or 54 and with a corresponding pole terminal 3 or 4
of the main body 1A of the electric pole unit, when the
pole contact arm 10A, 10B is fixed to said main body.
[0085] The first bushing portion 123 comprises second
contact arm coupling surfaces 123A intended to couple
with corresponding fifth pole coupling surfaces 53A of a
first housing portion 53 of the insulating housing 5 or with
corresponding sixth pole coupling surfaces 54A of a sec-
ond housing portion 54 of the insulating housing 5, when
the pole contact arm 10A, 10B is fixed to the main body
1A of the electric pole unit.
[0086] Preferably, the second contact arm coupling
surfaces 123A define a pass-through third coupling cavity
1230 adapted to receive the first housing portion 53 or
the second housing portion 54 of the insulating housing
5, when the pole contact arm 10A, 10B is fixed to the
main body 1A of the electric pole unit.
[0087] Preferably, the third coupling cavity 1230 has a
grooved ring shape and it is arranged coaxially with the
first contact arm terminal 111 in such a way to define an
outer region of the first contact arm port 121 (i.e. an ring
region having a diameter larger than the diameter of the
first pole contact 3 or the second pole contact 4).
[0088] Preferably, the third coupling cavity 1230 has
an outer diameter slightly shorter (of few mms) than the
outer diameter of the first housing portion 53 or the sec-
ond housing portion 54 of the insulating housing 5.
[0089] Preferably, the third coupling cavity 1230 has a
shape (e.g. with a squared profile) that does not fully fit
with the shape (e.g. with a rounded profile) of the first
housing portion 53 (namely the above-mentioned first
coupling edge) or the second housing portion 54 (namely
the above-mentioned second coupling edge).
[0090] Thanks to these arrangements, the first housing
portion 53 or the second housing portion 54 can be in-
serted into the third coupling cavity 1230 with a certain
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level of mechanical interference (either in radial and lon-
gitudinal direction).
[0091] The first bushing portion 123 comprises third
contact arm coupling surfaces 123B intended to couple
with corresponding second pole coupling surfaces 3B of
a first pole terminal 3 or with corresponding fourth pole
coupling surfaces 4B of a second pole terminal 4, when
the pole contact arm 10A, 10B is fixed to the main body
1A of the electric pole unit.
[0092] Preferably, the third contact arm coupling sur-
faces 123B define a blind fourth coupling cavity 1231 in
cooperation with the first contact arm coupling surfaces
111A of the contact arm terminal 111.
[0093] The fourth coupling cavity 1231 is adapted to
receive the first pole terminal 3 or the fourth pole terminal
4, when the pole contact arm 10A, 10B is fixed to the
main body 1A of the electric pole unit.
[0094] Preferably, the fourth coupling cavity 1231 is
arranged coaxially with the first contact arm terminal 111
in such a way to define an inner circular region of the first
contact arm port 121 (e.g. having a diameter correspond-
ing to the diameter of the first pole terminal 3 or the sec-
ond pole terminal 4).
[0095] Preferably, the fourth coupling cavity 1230 has
a shape (e.g. frustro-conical) that does not fully fit with
the shape (e.g. cylindrical) of the of the first pole terminal
3 or the second pole terminal 4.
[0096] In this way, the first pole terminal 3 or the second
pole terminal 4 can be inserted into the fourth coupling
cavity 1231 with a certain level of mechanical interfer-
ence (mainly in radial direction).
[0097] Preferably, the insulating bushing 12 comprises
a second contact arm port 122 (preferably with a circular
shape) at the second contact arm terminal 112.
[0098] Preferably, the insulating bushing 12 conven-
iently comprises a second bushing portion 124 defining
the second contact arm port 122.
[0099] Preferably, the second bushing portion 124
(preferably with a ring profile) surrounds the second con-
tact arm terminal 112 and it is arranged in such a way
that this latter protrudes from the second contact arm
port 122.
[0100] An important aspect of the pole contact arm
10A, 10B according to the invention consists in that the
first bushing portion 123 of the insulating bushing 12 is
made of a relatively soft insulating material.
[0101] For the sake of clarity, the expression "relatively
soft insulating material" identifies an electrically insulat-
ing material that is softer than the electrically insulating
materials normally used for this kind of applications, for
example an electrically insulating material that is softer
than the (relatively rigid) insulating material (e.g. of ther-
mosetting or thermoplastic type) of the insulating housing
5 of the main body 1A.
[0102] Preferably, such a soft insulating material is an
elastically deformable material, for example an elasto-
meric material, e.g. a silicone rubber.
[0103] Preferably, the insulating bushing 12 of the pole

contact arm 10A, 10B is fully made of an elastically de-
formable material.
[0104] According to some embodiments of the inven-
tion, however, only the first bushing portion 123 is made
of a soft material (preferably elastically deformable) while
the remaining portions of the insulating bushing 12 are
made of a relatively rigid insulating material, similarly to
the insulating housing 5 of the main body 1A of the electric
pole unit.
[0105] Being made of a relatively soft material (prefer-
ably elastically deformable), the first bushing portion 123
is subject to a deformation (preferably elastic) when it
mechanically couples with a corresponding housing por-
tion 53, 54 (made of a relatively hard material) and a
corresponding pole terminal 3, 4 of the main body 1A of
the electric pole unit.
[0106] The deformation of the first bushing portion 123
makes the mechanical junction, which is formed by said
first bushing portion and a corresponding housing portion
53, 54 of the main body 1A, dielectrically sealed, i.e. with
no air gaps or air paths between the outer environment
and the conductive parts at said mechanical junction (i.e.
the conductor element 11 and the a corresponding pole
terminal 3, 4).
[0107] The conductor element 11 of the pole contact
arm 10A, 10B and the corresponding pole terminal 3, 4
of the main body 1A of the electric pole unit are therefore
electrically insulated from the outer environment.
[0108] Figures 6-7 schematically show the assembly
of the first pole contact arm 10A to the main body 1A of
the electric pole unit.
[0109] The first housing portion 53 and the first pole
terminal 3 of the main body 1A are inserted into the third
and fourth coupling cavities 1230, 1231 of the first bush-
ing portion 123 of the pole contact arm 10A.
[0110] In this way:

- the first pole coupling surfaces 3A of the first pole
terminal 3 couple with the first contact arm coupling
surfaces 111A of the first contact arm terminal 111;

- the second pole coupling surfaces 3B of the first pole
terminal 3 couple with the third contact arm coupling
surfaces 123B of the first bushing portion 123;

- the fifth pole coupling surfaces 53A of the first hous-
ing portion 53 couple with the second contact arm
coupling surfaces 123A of the first bushing portion
123.

[0111] The first housing portion 53 and the first pole
terminal 3 of the main body 1A couple with the first bush-
ing portion 123 and the first contact arm terminal 111 by
means of a male-female coupling arrangement.
[0112] The first housing portion 53 and the first pole
terminal 3 of the main body 1A form the corresponding
male parts of this male-female coupling arrangement
while the third and fourth coupling cavities 1230, 1231 of
the first bushing portion 123 form the corresponding fe-
male parts of this male-female coupling arrangement.
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[0113] Once the above-mentioned male-female cou-
pling process is completed, the coupling means 15 of the
pole contact arm 10A are inserted into the first coupling
cavity 30 of the first pole terminal 3. In this way, the first
pole contact arm 10A is firmly fixed to the main body 1A
of the electric pole unit.
[0114] According to the invention, the assembly of the
first pole contact arm 10A to the main body 1A of the
electric pole unit causes a deformation (preferably elas-
tic) of the first bushing portion 123, particularly at the
coupling surfaces 123A, 123B.
[0115] The first housing portion 53 and the first pole
terminal 3 of the main body 1A are in fact coupled to the
first bushing portion 123 of the pole contact arm 10A
(preferably with the third and fourth coupling cavities
1230, 1231 of this latter) with a certain level of mechanical
interference.
[0116] The deformation of the first bushing portion 123
at the above-mentioned coupling surfaces 123A, 123B
ensure a suitable dielectric sealing of the mechanical
junction between the first pole contact arm 10A and the
insulating housing 5 of the main body 1A of the electric
pole unit 1.
[0117] The first pole terminal 3 and the first contact
arm terminal 111 are thus electrically insulated with re-
spect to the outer environment.
[0118] Figures 8-9 schematically show the assembly
of the second pole contact arm 10B to the main body 1A
of the electric pole unit.
[0119] The second housing portion 54 and the second
pole terminal 4 of the main body 1A are inserted into the
third and fourth coupling cavities 1230, 1231 of the first
bushing portion 123 of the pole contact arm 10A.
[0120] In this way:

- the third pole coupling surfaces 4A of the second
pole terminal 4 couple with the first contact arm cou-
pling surfaces 111A of the first contact arm terminal
111;

- the fourth pole coupling surfaces 4B of the second
pole terminal 4 couple with the third contact arm cou-
pling surfaces 123B of the first bushing portion 123;

- the sixth pole coupling surfaces 54A of the second
housing portion 54 couple with the second contact
arm coupling surfaces 123A of the first bushing por-
tion 123.

[0121] The second housing portion 54 and the second
pole terminal 4 of the main body 1A couple with the first
bushing portion 123 and the first contact arm terminal
111 by means of a male-female coupling arrangement.
[0122] The second housing portion 54 and the second
pole terminal 4 of the main body 1A form the correspond-
ing male parts of this male-female insert coupling ar-
rangement while the third and fourth coupling cavities
1230, 1231 of the first bushing portion 123 form the cor-
responding female parts of this male-female insert cou-
pling arrangement.

[0123] Once the above-mentioned male-female cou-
pling process is completed, the coupling means 15 of the
pole contact arm 10A are inserted into the second cou-
pling cavity 40 of the second pole terminal 4. In this way,
the second pole contact arm 10B is firmly fixed to the
main body 1A of the electric pole unit.
[0124] According to the invention, the assembly of the
second pole contact arm 10B to the main body 1A of the
electric pole unit causes a deformation (preferably elas-
tic) of the first bushing portion 123, particularly at the
coupling surfaces 123A, 123B.
[0125] Also The second housing portion 54 and the
second pole terminal 4 of the main body 1A are coupled
to the first bushing portion 123 of the pole contact arm
10B (preferably with the third and fourth coupling cavities
1230, 1231 of this latter) with a certain level of mechanical
interference.
[0126] The deformation of the first bushing portion 123
at the above-mentioned coupling surfaces 123A, 123B
ensure a suitable dielectric sealing of the mechanical
junction between the second pole contact arm 10B and
the insulating housing 5 of the main body 1A of the electric
pole unit 1.
[0127] The second pole terminal 4 and the first contact
arm terminal 111 are thus electrically insulated with re-
spect to the outer environment.
[0128] The pole contact arm 10A, 10B according to the
invention provides remarkable advantages with respect
to state of the art.
[0129] According to the invention, the pole contact arm
10A, 10B comprises at least a first bushing portion 123
made of insulating material (preferably elastically de-
formable) that is softer than the material of the insulating
housing 5 (in particular of the insulating housing portions
53 and 54) of the main body 1A of the electric pole unit.
[0130] Due to the (preferably elastic) deformation of
such a soft insulating material, when the first bushing
portion 123 is mechanically coupled with an insulating
housing portion 53, 53 and a corresponding pole terminal
3, 4 of the main body 1A of the electric pole unit, the
mechanical junctions between the insulating housing 5
of the main body 1A and the insulating bushing 12 of the
pole contact arms 10A and 10B are dielectrically sealed,
thereby providing an effective electric insulation of the
conductive parts of the electric pole unit 1 at said me-
chanical junctions.
[0131] The pole contact arm 10A, 10B thus ensures a
higher dielectric strength of the corresponding electric
pole unit 1 at above-mentioned mechanical junctions.
[0132] The arrangement the first bushing portion 123
made of soft insulating material does not meaningfully
complicate the manufacturing process of the electric pole
unit 1.
[0133] The pole contact arm 10A, 10B may be mounted
on the main body 1A according to a plug-in assembly
mode and then firmly fixed to this latter by suitable cou-
pling means 15, 30, 40.
[0134] The assembly of the pole contact arm 10A, 10B
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to the main body 1A of the pole contact unit can therefore
be carried in a relatively easy and quick manner (com-
parably with most traditional electric pole units with no
dielectric sealing arrangements) and it does not require
special precautions for being carried out.
[0135] In addition, the pole contact arm 10A, 10B may
still be disassembled from the main body 1A of the electric
pole unit in case of need, e.g. during maintenance inter-
ventions.
[0136] The pole contact arm 10A, 10B allows simplify-
ing the assembly of electric pole units of switching appa-
ratuses designed for installation in relatively small spac-
es.
[0137] The pole contact arm 10A, 10B of the invention
is easy to manufacture at industrial level by means of
standard industrial processes, e.g. co-moulding process-
es involving metal and plastic materials.

Claims

1. A pole contact arm (10A, 10B) for an electric pole
unit (1), said pole contact arm being intended to be
fixed to a main body (1A) of said electric pole unit
and comprising:

- a conductor element (11) having a first contact
arm terminal (111) and a second contact arm
terminal (112), said first contact arm terminal
coupling with a corresponding pole terminal (3,
4) of said main body (1A), when said pole contact
arm is fixed to said main body, said second con-
tact arm terminal being intended to couple to a
corresponding line conductor of an electric line;
- an insulating bushing (12) enclosing said con-
ductor element (11) and comprising a first con-
tact arm port (121) and a first bushing portion
(123) defining said first contact arm port, said
first bushing portion coupling with a correspond-
ing housing portion (53, 54) and a corresponding
pole terminal (3, 4) of said main body (1A), when
said pole contact arm is fixed to said main body;

characterised in that said first bushing portion (123)
is made of a soft electrically insulating material, said
first bushing portion being subject to a deformation
at one or more coupling surfaces (123A, 123B) when
coupling with said corresponding housing portion
(53, 54) and said corresponding pole terminal (3, 4).

2. A pole contact arm, according to claim 1, character-
ised in that said soft electrically insulating material
is an elastically deformable electrically insulating
material.

3. A pole contact arm, according to claim 2, character-
ised in that said elastically deformable material is
an elastomeric electrically insulating material.

4. A pole contact arm, according to one or more of the
previous claims, characterised in that said first con-
tact arm terminal (111) comprises first contact arm
coupling surfaces (111A) coupling with correspond-
ing pole coupling surfaces (3A, 4A) of a pole terminal
(3, 4) of said main body (1A), when said pole contact
arm is fixed to said main body.

5. A pole contact arm, according to claim one or more
of the previous claims, characterised in that said
first bushing portion (123) comprises second contact
arm coupling surfaces (123A) coupling with corre-
sponding pole coupling surfaces (53A, 54A) of a
housing portion (53, 54) of said main body (1A) said
electric pole unit, when said pole contact arm is fixed
to said main body.

6. A pole contact arm, according to one or more of the
previous claims, characterised in that said first
bushing portion (123) comprises third coupling sur-
faces (123B) coupling with corresponding pole cou-
pling surfaces (3B, 4B) of a pole terminal (3, 4) of
said main body (1A), when said pole contact arm is
fixed to said main body.

7. A pole contact arm, according to one or more of the
previous claims, characterised in that said insulat-
ing bushing (12) is fully made of said elastically de-
formable material.

8. A pole contact arm, according to one or more of the
previous claims, characterised in that said conduc-
tor element (11) and said insulating bushing (12)
form a monolithic structure.

9. A pole contact arm, according to claim 8, character-
ised in that said conductor element (11) and said
insulating bushing (12) are co-molded to form said
monolithic structure.

10. An electric pole unit (1) for a switching apparatus
(100) comprising:

- a main body (1A) including:
- a current breaking unit (2) positioned in the
internal volume of said electric pole unit;
- first and second pole terminals (3, 4) electrically
connected to said current breaking unit;
- an insulating housing (5) enclosing said break-
ing unit (2) and said first and second pole termi-
nals (3, 4), said insulating housing comprising
first and second housing ports (51, 52) at said
first and second pole terminals (3, 4), respec-
tively, and first and second housing portions (53,
54) defining said first and second housing ports,
respectively;
- a first pole contact arm (10A) fixed to said main
body (1A) for electrically connecting said first
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pole terminal (3) with a corresponding first line
conductor;
- a second pole contact arm (10B) fixed to said
main body (1A) for electrically connecting said
second pole terminal (4) with a corresponding
second line conductor;

characterised in that at least one of said first and
second pole contact arms is a pole contact arm (10A,
10B), according to one or more of the previous
claims.

11. A switching apparatus (100) characterised in that
it comprises an electric pole unit (1) according to
claim 10.

12. A switching apparatus (100) characterised in that
it comprises one or more pole contact arms (10A,
10B), according to one or more of the claims from 1
to 9, included in one or more electric pole units (1)
of said switching apparatus.

13. A switching apparatus, according to claim 11 or 12,
characterised in that it is a medium voltage switch-
ing apparatus.
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