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(54) Electric device with insulators

(57) An electric device for an electric circuit having at least a first insulator with a first main insulating body and a
second insulator with a second main insulating body. The first and second main insulating bodies protrude from corre-
sponding portions of the electric device along a first longitudinal axis and a second longitudinal axis, respectively, with
said first and second longitudinal axes lying parallel to each other in a common plane.

The first insulator comprises at least a first insulating fin and at least a second insulating fin which protrude from the
first main insulating body so as to lie in a respective first plane and a second plane, respectively, perpendicular with
respect to said common plane. The first fin and the second fin have a first distance D1 and a second distance D2,
respectively, between their delimiting ends nearer to the second longitudinal axis and the first longitudinal axis, wherein
D1 > D2.

The second insulator comprises at least a third insulating fin and at least a fourth insulating fin which protrude from
the second main insulating body so as to face the first fin and the second fin, respectively. The third and fourth fins have
a third distance D3 and a fourth distance D4, respectively, between their delimiting ends nearer to the first longitudinal
axis and the second longitudinal axis.

The first, second, third and fourth distances D1, D2, D3 and D4 satisfy the following relationships: 
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Description

[0001] The present invention relates to an electric de-
vice having a plurality of insulators with improved char-
acteristics.
[0002] As known, insulators, such as for example
bushings or insulating rods, are widely used in electric
devices, associated to corresponding powered parts of
such devices. In particular, the insulator has a main in-
sulating body suitable for housing the corresponding
powered parts, in such a way as to isolate them from the
environment outside the insulator.
[0003] Generally, a phase of the electric device is as-
sociated to an insulator which contributes to the electrical
isolation between the electric phase itself and the other
adjacent electric phases of the electric device.
[0004] For example, insulators can be associated to
the electric phases, or poles, of known switching devices,
such as circuit breakers, disconnectors or contactors.
[0005] For example, insulators can be associated to
the electric phases of known electric transformers, such
as in the case where a feedthrough insulator is provided
for allowing the passage of a conductor under voltage
through an obstacle, e.g. thorough the tank of the trans-
former.
[0006] The insulator generally comprises a plurality of
circular fins which protrude from its main insulating body
in order to increase the creepage distance of the insulator
itself (i.e. the distance covered by a leakage current flow-
ing along the peripheral surface of the main insulating
body, between its upper and lower ends).
[0007] In particular, fins having a greater radius (great-
er fins) and fins having a smaller radius (smaller fins)
protrude from the main insulating body alternated to each
other.
[0008] The greater fins of insulating bodies placed side
by side are faced to each other, and the smaller fins of
such insulating bodies are faced to each other.
[0009] For example, figure 1 shows a first insulator 700
and a second insulator 701 according to the state of the
art, having a first main insulating body 702 and a second
main insulating body 703, respectively.
[0010] The insulating body 702 and the insulating body
703 protrude and extent from corresponding portions of
a known electric device, such as for example a switching
device, along a first longitudinal axis 80 and a second
longitudinal axis 81, respectively. The first and second
longitudinal axes 80 and 81 lie parallel to each other in
a common plane in such a way that the  main insulating
bodies 702 and 703 are aligned to each other and placed
side by side.
[0011] The insulators 700 and 701 are associated to a
first electric phase and a second adjacent electric phase
of the electric device, respectively.
[0012] The greater circular fins 710 of the insulator 700
protrude from the main insulating body 702, each one
faced to a corresponding greater circular fin 711 protrud-
ing from the main insulating body 703; in particular, the

faced greater fins 710 and 711 have the same radius.
[0013] The smaller circular fins 712 of the insulator 700
protrude from the main insulating body 702, each one
faced to a corresponding one of the smaller fins 713 pro-
truding from the second main insulating body 703; the
smaller fins 712 and 713 faced to each other have the
same radius.
[0014] The clearance distance between the first and
second electric phases depends on the minimum dis-
tance in air Dphase between insulators 700, 701. In par-
ticular, such distance Dphase corresponds to the mini-
mum distance between the greater fins 710 of the insu-
lator 700 and the corresponding faced greater fins 711
of the insulator 701.
[0015] The distance Dphase is particularly critical, since
that the dielectric stress between adjacent phases (and
the undesired effects of the dielectric stress), strongly
depends on such distance Dphase.
[0016] At the current state of the art, although known
solutions perform in a rather satisfying way, there is still
reason and desire for further improvements.
[0017] Such desire is fulfilled by an electric device suit-
able for being installed in an electric circuit and compris-
ing at least a first insulator having a first main insulating
body and a second insulator having a second main insu-
lating body, wherein the first main insulating body and
the second main insulating body protrude from corre-
sponding portions of the electric device along a first lon-
gitudinal axis and a second longitudinal axis, respective-
ly, with the first and second longitudinal axes lying parallel
to each other in a common plane.
[0018] The first insulator has a plurality of insulating
fins comprising:

- at least a first insulating fin protruding from the first
main insulating body so as to lie in a respective first
plane perpendicular with respect to the common
plane, such first insulating fin having a first distance
D1 between its delimiting end nearer to the second
longitudinal axis and the first longitudinal axis; and

- at least a second insulating fin protruding from the
first main insulating body so as to lie in a respective
second plane perpendicular with respect to the com-
mon plane, the second insulating fin having a second
distance D2 between its delimiting end nearer to the
second longitudinal axis and the first longitudinal ax-
is, wherein the first distance D1 is greater than  the
second distance D2.

[0019] The second insulator has a plurality of insulating
fins comprising:

- at least a third insulating fin protruding from the sec-
ond main insulating body so as to face the first insu-
lating fin, the third insulating fin having a third dis-
tance D3 between its delimiting end nearer to said
first longitudinal axis and the second longitudinal ax-
is; and
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- at least a fourth insulating fin protruding from the
second main insulating body so as to face the second
insulating fin, the fourth insulating fin having a fourth
distance D4 between its delimiting end nearer to the
first longitudinal axis and the second longitudinal ax-
is.

[0020] The first, second, third and fourth distances D1,
D2, D3 and D4 satisfy the following relationships:

D1 >D3; D4 > D2; D4 > D3; and D4 < D1 + (D1-D2).

[0021] Another aspect of the present disclosure is to
provide a switchgear comprising at least an electric de-
vice such as the electric device defined by the annexed
claims and disclosed in the following description.
[0022] In the following description particular reference
will be made for example to an electric switching device;
in particular, reference will be made for example to an
electric switching device suitable for being used in me-
dium voltage applications.
[0023] For the purpose of the present disclosure the
term "medium voltage" is referred to applications with
operating voltages in the range from 1 kV to some tens
of kV, e.g. 30kV or 40 kV.
[0024] It is to be set forth that the principles and tech-
nical characteristics introduced in the following descrip-
tion are applicable to switching devices of different type
and/or used in applications with a voltage range different
to the one indicated above, e.g. in applications having a
voltage greater than 40kV.
[0025] Furthermore, the introduced solutions and tech-
nical characteristics, in particular those related to the dis-
closed insulators, are also applicable to any type of elec-
tric device, such as for example an electric transformer.
[0026] Further characteristics and advantages will be
more apparent from the description of exemplary, but
non-exclusive, embodiments of an electrical device ac-
cording to the present disclosure, illustrated in the ac-
companying drawings, wherein:

- figure 1 shows two insulating bodies placed aligned
to each other, side by side, in an electric device ac-
cording to the state of the art;

- figure 2 shows an electric scheme of an electric
phase in a switching device according to the present
invention;

- figure 3 is a perspective view of a switching device
according to present invention;

- figure 4 is an exploded view of the components of
the switching device of figure 3;

- figure 5 is a perspective view of the metal shell of
the switching device of figure 3, also showing the
components housed and/or supported by such metal
shell;

- figure 6 is a section lateral view of the switching de-
vice of figure 3;

- figure 7 is a sectional front view of an electric phase

of the switching device of figure 3;
- figure 8 is a lateral section view showing at least

partially the three aligned main insulating bodies of
the switching device in figure 3;

- figure 9 is a lateral sectional view of a switchgear
having a switching device installed therein according
to the present invention.

[0027] It should be noted that in the detailed description
that follows, identical or similar components, either from
a structural and/or functional point of view, have the same
reference numerals, regardless of whether they are
shown in different embodiments of the present disclo-
sure; it should also be noted that in order to clearly and
concisely describe the present disclosure, the drawings
may not necessarily be to scale and certain features of
the disclosure may be shown in somewhat schematic
form.
[0028] The present disclosure is related to an electric
device 1 suitable for being installed in an electric circuit;
the electric device 1 comprises at least a first insulator
800 having a first main insulating body 92a and a second
insulator 801 having a second main insulating body 92b.
The main insulating body 92a and the main insulating
body 92b protrude from corresponding portions of the
electric device 1 along a first longitudinal axis 500a and
a second longitudinal axis 500b, respectively; in partic-
ular, the first and second longitudinal axes 500a and 500b
lie parallel to each other in a common plane 900 (which
is schematically depicted by dot lines in figure 3 and
which practically coincides to the sheet of figure 8), in
such a way that the main insulating bodies 92a and 92b
are aligned to each other.
[0029] In practice, the longitudinal axes 500a and 500b
cross centrally the respective insulators 800 and 801
along the longitudinal extension of their main insulating
bodies 92a and 92b.
[0030] With reference to the exemplary non limiting
embodiment of figures 2-9, the electric device 1 accord-
ing to the present disclosure can be a switching device
1 suitable for being installed in an electric circuit 102, for
instance in a medium voltage electric circuit 102.
[0031] The switching device 1 illustrated for example
in figures 2-9 comprises: a first electrical phase 2a asso-
ciated to the first insulator 800 (having the main insulating
body 92a), a second electric phase 2b associated to the
second insulator 801 (having the main insulating body
92b); and a third electric phase 2c associated to a third
insulator 802 (having the main insulating body  92c).
[0032] The three electric phases 2a, 2b and 2c oper-
atively electrically connect a first part 100 and a second
part 101 of the electric circuit 102 (as illustrated for ex-
ample in figure 2 which is related to the electric phase
2a). For instance, the first part 100 of the electric circuit
102 can be a distribution, or line, part 100 suitable for
distributing power, and the second part 101 can be a load
part 101 drawing power from the distribution part 101.
[0033] In particular, each of the three illustrated electric
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phases 2a, 2b, 2c comprises at least a switching unit 10
having a movable contact 11, which can be actuated,
during the operation of the switching unit 10 itself, to be
coupled/decoupled to/from a corresponding fixed contact
12, as will be disclosed in more detail in the following
description.
[0034] In the exemplary embodiment illustrated in fig-
ures 3-4, 6 and 8-9 the main insulating bodies 92a, 92b,
92c of the three insulators 800, 801, 802 protrude from
a corresponding portion 90 of the switching device 1
along the longitudinal axis 500a, the longitudinal axis
500b and the third longitudinal axis 500c, respectively,
which lie parallel to each other in the common plane 900.
[0035] The three main insulating bodies 92a, 92b, 92c
are aligned to each other; in particular, the main insulating
body 92a is placed side by side to the main insulating
body 92b, which in turn is placed side by side to the main
insulating body 92c.
[0036] It is to be set forth that the switching device 1
according to the present disclosure can have, according
to specific requirements, a number of phases and asso-
ciated insulators different to the illustrated one, e.g. two
or four electric phases and associated insulators.
[0037] With reference to the exemplary embodiment
of figures 3-9 (in particular to figures 6 and 8), the first
insulator 800 of the electric device 1 according to the
present disclosure has a plurality of insulating fins com-
prising:

- at least a first insulating fin 41a (hereinafter indicated
for sake of simplicity as "fin 41a") protruding from the
main insulating body 92a so as to lie in a respective
first plane 901 (schematically viewable as a dot line
in figure 6) which is perpendicular with respect to the
common plane 900; the fin 41a has a first distance
D1 between its delimiting end 45a nearer to the lon-
gitudinal axis 500b of the main insulating body 92b
and the longitudinal axis 500a of the main insulating
body 92a; and

- at least a second insulating fin 41b (hereinafter indi-
cated for sake of simplicity as "fin 41b") protruding
from the main insulating body 92a so as to lie in a
respective second plane 902 (schematically viewa-
ble as a dot line in figure 6) which is perpendicular
with respect to the common plane 900; the fin 41b
has a second distance D2 between its delimiting end
45b  nearer to the longitudinal axis 500b and the
longitudinal axis 500a.

[0038] The second insulator 801 of the electric device
1 has a plurality of insulating fins comprising:

- at least a third insulating fin 42a (hereinafter indicat-
ed for sake of simplicity as "fin 42a") protruding from
the main insulating body 92b so as to face the fin
41a; the fin 42a has a third distance D3 between its
delimiting end 46a nearer to the longitudinal axis
500a of the main insulating body 92a and the longi-

tudinal axis 500b of the main insulating body 92b;
and

- at least a fourth insulating fin 42b (hereinafter indi-
cated for sake of simplicity as "fin 42b") protruding
from the main insulating body 92b so as to face the
fin 41b; the fin 42b has a fourth distance D4 between
its delimiting end 46b nearer to the longitudinal axis
500a of the main insulating body 92a and the longi-
tudinal axis 500b of the main insulating body 92b.

[0039] In particular, the insulating fins 41a and 42a lie
in the same plane 901 so as to be faced to each other;
in the same way, the insulating fins 41a and 41b lie in
the same plane 902 so as to be faced to each other.
[0040] The distances D1, D2, D3 and D4 advantageous-
ly satisfy the following relationships:

D1 > D2; D1 > D3; D4 > D2; D4 > D3; and
D4 < D1 + (D1-D2).

[0041] In order to better explain how satisfying the
above mentioned relationships provides an improvement
with respect to known solutions, firstly it is considered
the case in that the fins 41a, 41b, 42a, 42b are dimen-
sioned according to the state of the art, i.e. by dimen-
sioning the fins 41a, 41b, 42a, 42b so as:

D1 = D3; D2 = D4;

wherein D1 > D2.
[0042] In this case, considering D the distance be-
tween the longitudinal axes 500a and 500b of the main
insulating bodies 92a and 92b, the minimum distance in
air Dphase between the insulators 800 and 801 would be
equal to D - 2D1.
[0043] Secondly, it is considered the case of having
already dimensioned the insulating fins 41a, 41b and 42a
according to the present invention, so as: 

D1, > D2 and D1, > D3.

[0044] The remaining fin 42b, in addition to be dimen-
sioned so as D4 is greater than D2 and greater that D3,
has to be dimensioned imposing an upper limit to the
value of D4. Such upper limit is chosen so as the distance
D24 between the delimiting ends 45b and 46b of the faced
fins 41b and 42b (see figure 4) is greater than the mini-
mum distance in air Dphase that would be present by di-
mensioning the fins 41a, 41b, 42a, 42b according to the
state of the art.
[0045] Therefore, it is imposed that: 

D24 > D - 2D1, wherein D24= D - D2 - D4.

[0046] This leads to the following dimensional con-
strain for the fin 42b:

D4 < D1 + (D1 - D2).
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[0047] According to a preferred but not limiting embod-
iment, the fins 41a, 41b and 42a, 42b have a circular
shape; in this case the distances D1, D2, D3 and D4 cor-
respond to the radius of the circumference delimiting the
peripheral edge of the respective fins 41a, 41b, 42a, 42b.
According to an exemplary embodiment, the distance D4
is equal to the distance D1, and the distance D3 is equal
to the distance D2. In this way the same distance Dphase
is present between the delimiting ends 45a-46a of the
faced fins 41a-42a and between the delimiting ends 45b-
46b of the faced fins 41b-42b.
[0048] In such a case, the ratio between the distance
D3 (equal to the distance D2) and the distance D1 (equal
to the minimum distance D4) is comprised for instance
between 0.5 and 0.9, e.g. is equal to 0.8.
[0049] According to a preferred but not limiting embod-
iment, the insulator 800 comprises a plurality of fins 41a
and a plurality of fins 41b, wherein the fins 41a and 41b
protrude from the main insulating body 92a alternated to
each other, as illustrated in the exemplary embodiment
of figures 3-4, 6 and 8-9.
[0050] Accordingly, the insulator 801 comprises a plu-
rality of fins 42a and a plurality of fins 42b, wherein the
fins 42a and 42b protrude from the main insulating body
92b alternated to each other. In particular, each fin 42a
is faced to a corresponding one of the plurality of fins 41a
(i.e. it lies in the same plane 901 of the corresponding fin
41a), and each fin 42b is faced to a corresponding one
of the plurality of fins 41b (i.e. it lies in the same plate
902 of the corresponding fin 42b) .
[0051] In the exemplary embodiment of figures 3-9, the
main insulating bodies 92a, 92b and 92c of  the insulators
800, 801 and 802 have a substantially cylindrical shape.
[0052] Two circular-shaped insulating fins 41a and two
circular-shaped insulating fins 41b protrude from the
main insulating body 92a alternated to each other; two
circular-shaped insulating fins 42a and two ring-shaped
insulating fins 42b protrude from the main insulating body
92b alternated to each other, so as each of the two insu-
lating fins 42a face a corresponding one of the two insu-
lating fins 41a (i.e. they lie in the same plane 901), and
each of the two insulating fins 42b face a corresponding
one of the two insulating fins 42b (i.e. they lie in the same
plane 902).
[0053] It is to be set forth that the number of alternated
insulating fins 41a and 41b, and of the corresponding
insulating fins 42a and 42b can be different to the illus-
trated one.
[0054] Each of the two insulating fins 41a has the dis-
tance D1 between its delimiting end 45a nearer to the
longitudinal axis 500b of the main insulating body 92b
and the longitudinal axis 500a of the main insulating body
92a (such distance D1 corresponding to the radius of the
circumference delimiting the peripheral edge of the fin
41a).
[0055] Each of the two insulating fins 41b has the dis-
tance D2 between its delimiting end 45b nearer to the
longitudinal axis 500b and the longitudinal axis 500a

(such distance D2 corresponding to the radius of the cir-
cumference delimiting the peripheral edge of the fin 41b).
[0056] Each of the two insulating fins 42a has the dis-
tance D3 between its delimiting end 46a nearer to the
and the longitudinal axis 500a and the longitudinal axis
500b (such distance D3 corresponding to the radius of
the circumference delimiting the peripheral edge of the
fin 42a).
[0057] Each of the two insulating fins 42b has the dis-
tance D4 between its delimiting end 46b nearer to the
longitudinal axis 500a and the longitudinal axis 500b
(such distance D4 corresponding to the radius of the cir-
cumference delimiting the peripheral edge of the fin 42b).
[0058] In the exemplary embodiment of figure 8, the
distance D1 is equal to the distance D4 and the distance
D2 is equal to the distance D3, wherein the distance D1
is greater than the distance D2. In particular the ratio be-
tween D3 and D1 (and therefore between D2 and D4) is
substantially equal to 0.8.
[0059] In this way, the same distance in air Dphase is
present between the delimiting ends 45a-46a of the faced
fins 41a-42a, and between the delimiting ends 45b-46b
of the faced fins 41b-42b.
[0060] Alternatively to the illustrated exemplary em-
bodiment of figure 8, the minimum distance D4 (greater
than the minimum distance D2 and than the minimum
distance D3) could be dimensioned minor with respect
to the minimum distance D1, or could be dimensioned
according to the following relationship:

D1+ (D1- D2) >D4>D1.

[0061] In the exemplary embodiment of figures 3-9 the
insulator 802 also comprises two circular-shaped fins 43a
and two circular-shaped fins 43b, wherein the fins 43a
and 43b protrude from the main insulating body 92c al-
ternated to each other, so as each of the two fins 43a is
faced to a corresponding one of the two fins 42a (i.e. it
lies in the same plane 901 of the corresponding fin 42a),
and each one of the two insulating fins 43b is faced to a
corresponding one of the two insulating fins 42b (i.e. it
lies in the same plane 902 of the corresponding fin 42b).
[0062] Each of the two insulating fins 43a has a dis-
tance between its delimiting end 48a nearer to the lon-
gitudinal axis 500b of the main insulating body 92b and
the longitudinal axis 500c of the main insulating body
92c; such distance is equal to the distance D1 and cor-
responds to the radius of the circumference delimiting
the peripheral edge of the fin 43a.
[0063] Each of the two insulating fins 43b has a dis-
tance between its delimiting end 48b nearer to the lon-
gitudinal axis 500b and the longitudinal axis 500c which
is equal to the distance D2 (such distance corresponding
to the radius of the circumference delimiting the periph-
eral edge of the fin 43b).
[0064] In this way, the same distance in air Dphase is
present between the delimiting ends 47a-48a of the faced
fins 42a-43a, and between the delimiting ends 47b-48b
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of the faced fins 42b-43b.
[0065] Each of the two insulating fins 42a having the
distance D3 is faced to the corresponding fins 41a and
43a having the greater distance D1; and each of the two
fins 42b having the distance D4 (equal to the radial dis-
tance D1) is faced to the corresponding fins 41b and 43b
having the smaller distance D2.
[0066] The switching device 1 according to the exem-
plary embodiment of figures 2-9 comprises a casing 50
having at least a portion 51 made of insulting material.
Preferably, the casing 50 defines a gas-tight internal
space which can be filled with insulating gas, such as for
example SF6 or alternatively, in applications for smaller
voltages, with air.
[0067] The casing 50 houses the switching unit 10 of
each of its electric phases 2a, 2b, 2c, and its insulating
portion 51 comprises the insulators 800, 801 and 802
associated to such electric phases 2a, 2b and 2c.
[0068] Preferably, the casing 50 advantageously com-
prises also a metal portion 52. In the exemplary embod-
iment of figures 3- 9, the insulating portion 51 and the
metal portion 52 of the casing 50 comprise an insulting
shell 51 and a metal shell 52, respectively, which are
coupled to each other.
[0069] The insulating shell 51 can be made for example
of polymeric material (e.g. a thermoplastic or  a thermo-
setting material). Among the thermosetting polymers,
epoxy resin or polyester can be cited for example. In case
of outdoor installation of the switching device 1, the in-
sulating shell 51 can be entirely made of or comprise at
least a covering layer of a polymeric material that is re-
sistant to the external environment, e.g. epoxy cy-
cloaliphatic resin or silicon coated material.
[0070] The metal shell 52 can be made for example of
steel, such as stainless steel or pre-galvanized steel.
[0071] Preferably, each of the main insulating bodies
92a, 92b and 92c of the insulators 800, 801 and 802
defines an internal chamber 93 housing the switching
unit 10 of the corresponding electric phase 2a, 2b, 2c.
[0072] In the exemplary embodiment of figures 2-9 the
switching unit 10 is a circuit breaker unit 10, wherein its
movable contact 11 can be actuated, during the operation
of the circuit breaker unit 10 itself, between a closed po-
sition where it is coupled to the corresponding fixed con-
tact 12 and an open position where it is spaced away
from the fixed contact 12 so as to be electrically separated
from such contact 12.
[0073] With reference to the example of figure 2, the
actuation from the open position to the closed position
of the movable contact 11 of the circuit breaker unit 10
of the electric phase 2a allows the flowing of a current
Iphase between the first and second parts 100, 101 of the
electric circuit 102, through the electrically coupled mov-
able and fixed contacts 11, 12.
[0074] The actuation of the movable contact 11 from
the closed position to the open position causes the inter-
ruption of such current Iphase by means of the electrical
separation between the movable and fixed contacts 11,

12. Such actuation can be caused by the manual inter-
vention of an operator, or automatically (by means of
actuators) at the occurrence of an electric fault, e.g. an
overload or a short-circuit.
[0075] In the exemplary embodiment of figures 3-9, the
circuit breaker unit 10 comprises a bulb 15 defining an
internal sealed environment where the electrical connec-
tion/separation between the movable and fixed contacts
11, 12 can occur. Preferably, the internal space of the
bulb 15 is in vacuum; alternatively, such internal space
may be filled with insulating gas. Accordingly, the circuit
breaker chamber 93 is defined so as to house the bulb
15 of the corresponding circuit breaker unit 10. A through
hole 95 is defined in the upper end of the insulating bodies
92a, 92b and 92c to allow the free passage into the re-
spective circuit breaker chamber 93 of an electric termi-
nal 3.
[0076] The electric terminal 3 is connected to the circuit
breaker unit 10 housed in the circuit breaker chamber 53
(in particular it is connected to the fixed contact 12 into
the bulb 15) and is  suitable for electrically connecting
the circuit breaker unit 10 to the corresponding portion
100 of the electric circuit 102.
[0077] The switching device 1 comprises actuating
means (schematically depicted and indicated with nu-
meral reference 200 in figure 2) which are operatively
connected to and adapted to actuate the movable contact
11 of each circuit breaker unit 10 of the switching device
1 itself.
[0078] For example, the actuating means 200 com-
prise a kinematic chain (overall indicated with numeral
reference 201) and driving means 203 operatively con-
nected to each other. The kinematic chain 201 is opera-
tively connected to the movable contact 11 of each circuit
breaker unit 10 housed in a corresponding circuit breaker
chamber 93 and is adapted to be driven by the driving
means 203 to cause the actuation of the movable con-
tacts 11 between the open and closed positions.
[0079] In the exemplary embodiment of figures 2-3 and
6, the driving means 203 comprise a driving shaft 203
which can rotate about an axis of rotation 204 and which
is operatively connected (through conventional linkage
means 205) to the kinematic chain 201. The kinematic
chain 201 is in turn operatively connected to and adapted
to cause the actuation of the movable contact 11 of each
circuit breaker unit 10, upon the rotation of the driving
shaft 203 about the axis 204.
[0080] The insulating shell 51 of the switching device
1 comprises a central portion 90 defining an internal main
chamber 91 housing at least a portion of the actuating
means 200, wherein the main insulating bodies 92a, 92b
and 92c protrude from such central portion 90 along the
respective longitudinal axes 500a, 500b and 500c.
[0081] In the exemplary embodiment of figures 3-4 and
6-8, the internal main chamber 91 houses the kinematic
chain 201, wherein each circuit breaker chamber 93 can
be accessed from the main chamber 91 so as the kine-
matic chain 201 can operatively interact to the associated
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movable contacts 11 of the circuit breaker units 10.
[0082] An access opening 59 is defined in the central
portion 90 of the insulating shell 51; the switching device
1 comprises a cover 400 which is operatively coupled to
the central portion 90 to cover the access opening 59,
and which is adapted to cover and support the driving
shaft 203 in such a way that it can rotate about the axis
204. The access opening 59 allows the free access into
the main chamber 91 of the linkage means 205 in order
to operatively connect the driving shaft 203 and the kin-
ematic chain 201. Preferably, the cover 400 is made of
metal material to better support the driving shaft 203 and
withstand the forces generated during the rotation of the
shaft 203 itself.
[0083] According to a preferred embodiment, the insu-
lating shell 51 is advantageously manufactured  in a sin-
gle piece, i.e. the central portion 90, the main insulating
body 90a (with the associated insulating fins 41a, 41b),
the main insulating body 92b (with the associated insu-
lating fins 42a, 42b) and the main insulating body 92c
(with the associated insulating fins 43a, 43b) are all in-
tegral-made during the manufacturing process.
[0084] In the exemplary embodiment of figures 3-9, the
central portion 90 of the insulating shell 51 1 comprises:
a base portion 53; a first front wall 96 and a second front
wall 97 which protrude transversally from opposed ends
of the base portion 53 in such a way to be faced to each
other; first and second parallel lateral walls 98 and 99
which protrude transversally from the base portion 53 in
such a way to link transversally the first and second front
walls 96 and 97; and an upper wall 25 linking transversally
the first and second lateral walls 98 and 99 (and the first
and second faced front walls 96 and 97).
[0085] The base portion 53 is coupled to a correspond-
ing flanged portion 54 of the metal shell 52 and the ac-
cesses opening 59 is defined in the first front wall 96,
with the cover 400 fixed to such wall 96 so as to cover
such opening 59 and to support the driving shaft 203.
The main insulating bodies 92a, 92b and 92c protrude
from the upper wall 25 along their respective longitudinal
axes 500a, 500b and 500c.
[0086] The central portion 90 further advantageously
comprises: at least a support tab 110 connecting the first
lateral wall 98 to the based portion 53; and at least a
second support tab 111 (viewable for example in figure
7) connecting the second lateral wall 99 to the based
portion 53. Such support tabs 110, 111 are suitable for
reinforcing the overall structure of the insulating shell 51.
[0087] In the exemplary embodiment of figure 3 said
at least a tab 110 comprises:

- a support tab 110a lying in a plane 450 comprising
the longitudinal axis 500a;

- a support tab 110b lying in a plane 451 comprising
the longitudinal axis 500b;

- a support tab 110c lying in a plane 452 comprising
the longitudinal axis 500c;

- a support tab 100d placed between the support tabs

110a and 110b; and
- a support tab 100e placed between the support tabs

100b and 110c.

[0088] Said at least a support tab 111 comprises:

- a support tab aligned to the support tab 110a (i.e.
lying in the same plane 450 of the support tab 110a);

- a support tab aligned to the support tab 110b (i.e.
lying in the same plane 451 of the support tab 110b);

- a support tab aligned to the support tab 110c (i.e.
lying in the same plane 452 of the support tab 110c);

- a support tab aligned to the support tab 110d (i.e.
lying in the same plane of the support tab 100d); and

- a support tab aligned to the support tab 110e (i.e.
lying in the same plane of the support tab 110e).

[0089] According to the exemplary embodiment of fig-
ures 2-9, each of the electric phase 2a, 2b and 2c of the
switching device 1 comprises a further switching unit 20
associated to the switching unit 10 disclosed in the above
description. Such switching unit 20 comprises at least
movable contact 21 which can be actuated, during the
operation of the switching unit 20 itself, to be coupled/
separated to/from a corresponding fixed contact 22.
[0090] An electric terminal 4 is connected to each
switching unit 20 and is suitable for electrically connect-
ing the switching unit 20 to the corresponding portion 101
of the electric circuit 102. The overall casing 50 also hous-
es the switching unit 20 of each electric phase 2a, 2b, 2c.
[0091] In the exemplary embodiment of figures 2-9, the
switching unit 20 is a disconnector unit 20 wherein the
movable contact 21 can be actuated, during the operation
of the disconnector unit 20 itself, between a connection
position where it is coupled and connected to the corre-
sponding fixed contact 22, and at least a disconnection
position where it is spaced away from from the fixed con-
tact 22, so as to be disconnected from such contact 22.
[0092] The switching device 1 comprises actuating
means (schematically depicted and indicated with nu-
meral reference 300 in figure 2) operatively connected
to and adapted to cause the actuation of the movable
contact 21 of each disconnector unit 20. Preferably, the
casing 50 houses at least a portion of the actuating
means 300.
[0093] With reference to figure 2, the connection be-
tween the movable and fixed contacts 21, 22 is suitable
for realizing an electrical connection between the first
and second parts 100, 101 of the electric circuit 102. The
actuation of the movable contact 21 from the connection
position to the disconnection position causes a physical
separation between the first and second parts 100, 101
(in order to interrupt the electrical connection between
them).
[0094] Preferably, the disconnector unit 20 and the cir-
cuit breaker unit 10 of each phase 2a, 2b, 2c are con-
nected in series between the first and second parts 100,
101 of the electric circuit 102
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[0095] In particular, in the exemplary embodiment of
figure 2 the movable contact 11 is electrically connected
to the fixed contact 22 so as to realized the connection
in series between the associated circuit breaker unit 10
and the disconnector unit 20; alternatively, such connec-
tion can be realized by connecting the fixed contact 12
of the circuit breaker unit 10 to one among the movable
and fixed contacts 21 and 22 of the associated discon-
nector unit 20.
[0096] With reference to the example of figure 2, under
normal operation conditions of the switching  device 1,
the current Iphase flows between the first and second
parts 100, 101 through the current path realized by the
electrically coupled movable and fixed contacts 11, 12
of the circuit breaker unit 10 and by the connected mov-
able and fixed contacts 21, 22 of the disconnector unit 20.
[0097] After that the movable contact 11 of the circuit
breaker unit 10 has been actuated from the closed to the
open position to interrupt the current Iphase, the movable
contact 21 of the disconnector unit 20 can be also actu-
ated from the connection position to the disconnection
position so as to provide a further physical interruption
in the electrical connection between the first and second
parts 100, 101.
[0098] According to a preferred but not limitative em-
bodiment, the disconnector unit 20 is advantageously ar-
ranged to realize also the functionality of earthing means,
i.e. the disconnector unit 20 is arranged in such a way
that it can connect, during its operation, the associated
part 101 of the electric circuit 102 to electric earth.
[0099] In the exemplary embodiment of figures 2-9, the
disconnector unit 20 comprises an earthing contact 23,
i.e. a contact 23 electrically connected to earth, and the
movable contact 21 of such disconnector unit 20 can be
actuated between the connection position and:

- a first disconnection position, where the movable
contact 21 is disconnected from the corresponding
fixed contact 22 and the earthing contact 23;

- a second disconnection position, or earthing posi-
tion, where the movable contact 21 is disconnected
from the corresponding fixed contact 22 and con-
nected to the earthing contact 23.

[0100] When the movable contact 21 is in the earthing
position, the associated part 101 of the electric circuit
102 is electrically connected to the earthing contact 23
by means of the electric connection provided by the mov-
able contact 21 and the electric terminal 4.
[0101] Preferably, the metal shell 52 of the casing 50
is earthed, i.e. it is connected to electric earth, so as to
perform a metal earthed segregation between the first
and second parts 100, 101 of the electric circuit 102. In
such a case, the earthing contact 23 is preferably con-
nected to the metal shell 52; for instance, the earthing
contact 23 can be mounted on a corresponding portion
of the metal shell 52 (as shown in the exemplary embod-
iment of figure 5) .

[0102] According to the exemplary embodiment of fig-
ures 3-9 the metal shell 52 is suitable for: supporting the
movable contact 21 and housing the earthing contact 23
of each disconnector unit 20; and housing the actuating
means 300.
[0103] In particular, the actuating means 300 of the
illustrated exemplary embodiment comprise a driving
shaft 301. The driving shaft 301 is operatively connected
to each movable contact 21,  through conventional linking
means, in such a way that the rotation of the driving shaft
301 about the axis 302 causes the actuation of each mov-
able contact 21 between the connected position, the first
disconnection position and the earthing position.
[0104] The metal shell 52 comprises at least: a base
wall 71; a front wall 72 and a rear wall 73 protruding trans-
versally from two opposed ends of the base wall 71; first
and second parallel lateral walls 74, 75 protruding trans-
versally from the base wall 71 so as to link the first and
second front walls 72, 73. The upper ends of the front
walls 72, 73 and of the lateral walls 74, 75 are configured
to define an overall flanged upper edge (globally indicat-
ed by the numeral reference 76) which is coupled to the
flanged portion 54 (which in turn is coupled to the insu-
lating shell 51).
[0105] The ends of the driving shaft 301 are operatively
coupled to a front wall 72 and a rear wall 73 of the metal
shell 52, in such a way that the driving shaft 301 is able
to rotate about the axis of rotation 302.
[0106] The driving shaft 301 is positioned inside the
metal shell 52 between the movable contacts 21 and the
second lateral wall 75. The earthing contacts 23 are fixed
to the first lateral wall 74, each one aligned to the move-
ment direction of a corresponding contact 21. The metal
shell 52 is connected to electric earth together with the
earthing contacts 23 fixed thereto.
[0107] The present disclosure is also related to an elec-
tric unit 1000, or switchgear 1000, comprising at least an
electric device 1 according to the present disclosure.
[0108] In the exemplary embodiment of figure 9, the
switchgear 1000 comprises a housing 1001 inside which
the switching device 1 according to previous disclosure
is installed. Such switching device 1 is placed between
an upper compartment 1002, or power distribution com-
partment 1002, containing the power distribution bars,
and a lower compartment 1003, or load compartment
1003, containing the load cables or connections associ-
ated to one or more electric loads drawing power from
the distribution bars.
[0109] In particular, the insulating shell 51 of the casing
50 is placed at the power distribution compartment 1002,
so as the electric terminal 3 associated to each circuit
breaker unit 10 can be connected to a corresponding
distribution bar. The metal shell 52 of the casing 50 is
placed at the load compartment 1003, so as the electric
terminal 4 associated to each disconnector unit 20 can
be connected to a corresponding load cable or connector.
[0110] In this way, the casing 50 (in particular the
earthed metal shell 52) realizes an earthed metal segre-

13 14 



EP 2 645 378 A1

9

5

10

15

20

25

30

35

40

45

50

55

gation between the distribution and load compartments
1002, 1003.
[0111] In practice, it has been seen how electric device
1 according to the present invention allows achieving the
intended object offering some improvements over known
solutions.
[0112] In particular, a greater minimum distance in air
Dphase between insulators 800- 801, 801-802 placed side
by side is achieved with respect to known solution, such
as the solution illustrated in figure 1. By having a greater
minimum distance in air Dphase, the dielectric stress be-
tween the insulators 800-801, 801-802 (and hence be-
tween the associated adjacent electric phases 2a-2b, 2b-
2c) is reduced with respect to known solutions.
[0113] Further, the disclosed switching device 1 car-
ries out at least the current interruption functionality be-
tween parts 100, 101 of the associated electric circuit
102 (through the circuit breaker units 10) and the discon-
nection functionality between such parts 100, 101
(through the disconnector units 20) . Preferably, the
switching device 1 itself also carries out the earthing func-
tionality on one of the parts 100, 101 of the associated
electric circuit 102, namely the part associated to one or
more electric loads.
[0114] By integrating more functionalities in a single
device, the overall space occupied into the housing 1001
of a corresponding electric unit, such as the switchgear
1000, is drastically reduced.
[0115] The one or more circuit breaker units 10 (car-
rying out the interruption functionality) and the one or
more disconnector units 20 (carrying out the disconnec-
tion functionality) are all housed in the single casing 50
having a compact and at the same time sturdy structure.
[0116] It is particularly advantageous defining the cas-
ing 50 by coupling the insulating shell 51 and the metal
shell 52 (realizing a metal earthed segregation).
[0117] The insulating shell 51 realizes an economical
and compact size of the overall casing 50. Since such
size is made of insulating material, it is possible to reduce
its electrical distance with respect to live parts (i.e. ener-
gized parts) in the switchgear 1000, such as the bars in
the distribution compartment 1002, thereby further re-
ducing the waste of space into the housing 1001 of the
switchgear 1000.
[0118] The compact insulating shell 51 is configured
to house the circuit breaker units 10 (and at least the
associated kinematic chain 201) according to a practice
and economic solution. By manufacturing the insulating
shell 51 in a single piece such advantages are further
improved. In particular, the circuit breaker units 10 are
housed in the corresponding circuit breaker chambers
93 defined by the aligned main insulating bodies 92a-
92c. The disclosed configuration of the insulating fins
41a-43a, 42a-42c and 43a-43c allows to reduce the di-
electric stress between the main insulating bodies 92a-
92b and 92b-92c, and hence between the circuit breaker
units 10 housed into the circuit breaker chambers 93 of
such main insulating bodies 92a-92c.

[0119] The metal shell 52, connected to ground, real-
izes a size of the overall casing 50 which ensures  the
respect of relevant Standards (e.g. the required metal
earthed segregation between the distribution compart-
ment 1002 and the load compartment 1003 of the switch-
gear 100), even if only a single, multifunctional and very
compact device, as the switching device 1, is placed be-
tween the distribution bars of the distribution compart-
ment 1002 and the load compartment, and even if the
insulating shell 51 of such device 1 is placed very close
to the distribution bars. Moreover, all parts/components
can be replaced with other technically equivalent ele-
ments; in practice, the type of materials, and the dimen-
sions, can be any according to needs and to the state of
the art.

Claims

1. An electric device (1) suitable for being installed in
an electric circuit (102), said electric device (1) com-
prising at least a first insulator (800) having a first
main insulating body (92a) and a second insulator
(801) having a second main insulating body (92b),
wherein said first main insulating body (92a) and said
second main insulating body (92b) protrude from cor-
responding portions (90) of said electric device (1)
along a first longitudinal axis (500a) and a second
longitudinal axis (500b), respectively, with said first
and second longitudinal axes (500a, 500b) lying par-
allel to each other in a common plane (900), said
first insulator (800) having a plurality of insulating
fins (41a, 41b) comprising:

- at least a first insulating fin (41a) protruding
from said first main insulating body (92a) so as
to lie in a respective first plane (901) perpendic-
ular with respect to said common plane (900),
said first insulating fin having a first distance D1
between its delimiting end (45a) nearer to said
second longitudinal axis (500b) and said first
longitudinal axis (500a); and
- at least a second insulating fin (41b) protruding
from said first main insulating body (92a) so as
to lie in a respective second plane (902) perpen-
dicular with respect to said common plane (900),
said second insulating fin having a second dis-
tance D2 between its delimiting end (45b) nearer
to said second longitudinal axis (500b) and said
first longitudinal axis (500a), wherein said first
distance D1 is greater than said second distance
D2;

said second insulator (801) having a plurality of in-
sulating fins (42a, 42b) comprising:

- at least a third insulating fin (42a) protruding
from said second main insulating body (92b) so
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as to face said first insulating fin (41a), said third
insulating fin having a third distance D3 between
its delimiting end (46a) nearer to said first lon-
gitudinal axis (500a) and said second longitudi-
nal axis (500b); and
- at least a fourth insulating fin (42b) protruding
from said second main insulating body (92b) so
as to face said second insulating fin (41b), said
fourth insulating fin having a fourth distance D4
between its delimiting end (46b) nearer to said
first longitudinal axis (500a) and said second
longitudinal axis (500b);
characterized in that said first, second, third
and fourth distances D1, D2, D3 and D4 satisfy
the following relationships:

D1 > D3; D4 > D2; D4 > D3; and D4 < D1 +
(D1 - D2).

2. The electric device (1) according to claim 1, char-
acterized in that said fourth distance D4 is equal to
said first distance D1, and said third distance D3 is
equal to said second distance D2.

3. The electric device (1) according to claim 2, char-
acterized in that the ratio between the third distance
D3 and the first distance D1 is comprised between
0.5 and 0.9.

4. The electric device (1) according to one or more of
the preceding claims, characterized in that:

- said at least a first insulating fin (41a) compris-
es a plurality of first insulating fins (41a) and said
at least a second insulating fin (41b) comprises
a plurality of second insulating fins (41b), where-
in said first and second insulating fins (41a, 41b)
protrude from said first main insulating body
(92a) alternated to each other;
- said at least a third insulating fin (42a) com-
prises a plurality of third insulating fins (42a)
each faced to a corresponding one of said plu-
rality of first insulating fins (41a), and said at least
a fourth insulating fin (42b) comprises a plurality
of fourth insulating fins (42b) each faced to a
corresponding one of said plurality of second
insulating fins (41b).

5. The electric device (1) according to one or more of
the preceding claims, characterized in that it com-
prises at least:

- a first electric phase (2a) comprising at least a
first switching unit (10), wherein said first switch-
ing (10) unit comprises at least a first movable
contact (11) which can be actuated, during the
operation of the first switching unit (10), to be
coupled/separated to/from a corresponding first

fixed contact (12);
- a second electric phase (2b) comprising at
least a second switching unit (10), wherein said
second switching unit (10) comprises at least a
second movable contact (11) which can be ac-
tuated, during the operation of the second
switching unit (10), to be coupled/decoupled to/
from a corresponding second fixed contact (12);
said first insulator (800) and said second insu-
lator (801) being associated to said first electric
phase (2a) and to said second electric phase
(2b), respectively.

6. The electric device (1) according to claim 5, char-
acterized in that it comprises a casing (50) having
at least an insulating portion (51), wherein said cas-
ing (50) houses said first switching unit (10) and said
second switching unit (10), and wherein said at least
an insulating portion (52) of the casing (50) compris-
es said first and second insulators (800, 801).

7. The electric device (1) according to claim 6, char-
acterized in that said first main insulating body (92a)
defines a first internal chamber (93) housing said
first switching  unit (10) and said second main insu-
lating body (92b) defines a second internal chamber
(93) housing said second switching unit (10).

8. The electric device (1) according to claim 7, char-
acterized in that it comprises actuating means (200)
which are operatively connected to and adapted to
actuate said at least a first movable contact (11) and
said at least a second movable contact (11), wherein
said at least an insulating portion (52) of the casing
(50) comprises a central portion (90) defining a main
chamber (91) housing at least a portion of said ac-
tuating means (200), and wherein said first and sec-
ond main insulating bodies (92a, 92b) protrude from
said central portion (90).

9. The electric device (1) according to claim 8, char-
acterized in that said central portion (90) comprises:

- a base portion (53);
- first and second parallel lateral walls (98, 99)
protruding transversally from said base portion
(53);
- at least a support tab (110) connecting said
first lateral wall (98) to said base portion (53);
- at least a support tab (111) connecting said
second lateral wall (99) to said base portion (53).

10. The electric device (1) according to claim 9, char-
acterized in that:

- said central portion (90) comprises an upper
wall (25) linking transversally said first and sec-
ond lateral walls (98, 99), wherein said first and
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second main insulating bodies (92a, 92b) pro-
trude from said upper wall (25);
- said at least a tab (110) connecting said first
lateral wall (98) to said base portion (53) com-
prises: a first support tab (110a) lying in a plane
(450) comprising said first longitudinal axis
(500a); a second support tab (110b) lying in a
plane (451) comprising said second extension
axis (500b); a third support tab (110c) placed
between the first support tab (110a) and the sec-
ond support tab (110b);
- said at least a support tab (111) connecting
said second lateral wall (99) to said base portion
(53) comprises: a fourth support tab aligned to
said first support tab (110a); a fifth support tab
aligned to said second support tab (110b), and
a six support tab aligned to said third support
tab (110c).

11. The electric device (1) according to one or more of
the preceding claims 6-10, characterized in that
said casing (50) comprises a metal portion (52).

12. The electric device (1) according to claim 11, char-
acterized in that said at least an  insulating portion
(51) of the casing (50) comprises an insulating shell
(51), and said metal portion (52) comprises a metal
shell (52) coupled to said insulating shell (51).

13. The electric device (1) according to claim 11 or 12,
characterized in that:

- said first electric phase (2a) comprises a third
switching unit (20) associated to said first switch-
ing unit (10), wherein said third unit (20) com-
prises at least a third movable contact (21) which
can be actuated, during the operation of said
third switching unit (20), to be coupled/separat-
ed to/from a corresponding third fixed contact
(22);
- said second electric phase (2b) comprises a
fourth switching unit (20) associated to said sec-
ond switching unit (10), wherein said fourth unit
(20) comprises at least a fourth movable contact
(21) which can be actuated, during the operation
of said fourth unit (20), to be coupled/separated
to/from a corresponding fourth fixed contact
(22);
said casing (50) housing said third and fourth
switching units (20).

14. The electric device (1) according to claim 13, char-
acterized in that said first and second switching
units (10) are first and second circuit breaker units
(10), respectively, and said third and fourth switching
units (20) are third and fourth disconnector units (20),
respectively.

15. A switchgear (1000) comprising at least an electric
device (1) according to one or more of the preceding
claims 1-14.
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