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(54) A low voltage residual current device with solid neutral

(67)  Avresidual current device 1 comprising:

a shaped casing 2; at least a couple of electric contacts
comprising a moving contact and an fixed contact, which
are adapted to be electrically connected to a phase con-
ductor 101 of an electric line and which are adapted to
be mutually coupled with or separated from one another;
and residual current protection means 11 positioned in
said shaped casing 2, which are preferably adapted to
detect a residual current among the conductors 101, 102
of the electric line and generate a first tripping signal on

201

the basis of the trend of said residual current.

The residual current device comprises also a mov-
able first connection element 3, which comprises a first
connection portion 31, at which said first connection el-
ement is connectable to a first conductor 41 operatively
coupled to said residual current protection means 11,
and a second connection portion 32, at which said first
connection element is connectable to a second connec-
tion element 42 adapted to be connected to the neutral
conductor 102 of the electric line.
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Description

[0001] The presentinvention relates to the field of the
residual current devices for low voltage electric lines.
[0002] More particularly, the present invention relates
to alow voltage residual current device having solid (non-
sectioned) neutral.

[0003] Within the framework of the present invention,
the term "low voltage" relates to voltages lower than 1
kV AC and 1.5 kV DC.

[0004] Numerous examples of residual current devic-
es, particularly for single-phase or three-phase low volt-
age electric lines, are available in the market.

[0005] Asis known, aresidual current device (RCD) is
a circuit breaker, which is capable of interrupting an elec-
tric line connecting an electric power supply and an elec-
tric load when an on-board protection unit detects the
presence of an unbalance current (residual current)
among the conductors of the electric line.

[0006] Some RCDs are arranged to provide protection
(overload protection) against over-currents flowing along
the electric line.

[0007] To this aim, they may be provided with magne-
to-thermal tripping units that are capable of causing the
interruption of the electric line as soon as the current
exceeds a given threshold value.

[0008] As is known, a distinguishing feature of some
RCDs consists in that they do not interrupt the neutral
conductor when they intervene for some reasons, e.g.
when residual currents and/or overload currents are de-
tected.

[0009] In other words, when they trip, these devices
operate the sectioning of the phase conductors of the
electric line only whereas the neutral conductor is never
sectioned (solid neutral).

[0010] A RCD with solid neutral is generally connected
to a feeding portion of the neutral conductor (i.e. the por-
tion of neutral conductor connected to the power supply)
by means of a neutral connecting cable protruding from
the casing of the RCD whereas the connection to a load
portion of the neutral conductor (i.e. the portion of neutral
conductor connected to the load) is normally arranged
at a neutral terminal of the RCD.

[0011] Insome RCDs with solid neutral, the neural con-
necting cable is arranged during assembly operations,
when the casing of the circuit breaker is still open.
[0012] Such a solution entails drawbacks in terms of
flexibility of the product management process. In these
RCDs, infact, itis quite difficult to intervene on the neutral
connecting cable (e.g. for customization purposes), once
the casing has been finally assembled.

[0013] In the market, some available RCDs with solid
neutral are available, in which a contact plate is solidly
connected to the casing and protrudes from this latter.
[0014] Suchacontactplate is adapted to be connected
with the mentioned neutral connecting cable, when the
casing of the RCD has already been assembled.
[0015] Even it has the advantage of making it possible
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to easily and quickly customize the neutral connecting
cable, according to the installation needs, such a solution
still entails some drawbacks.

[0016] RCDs provided with an external contact plate
are relatively cumbersome and their installation on a
switchboard may be difficult, particularly when relatively
small installation spaces are available, as it often occurs.
[0017] Further, complex and expensive insulation ar-
rangements are needed to ensure proper levels of safety,
since the electrical connection between the RCD and the
neutral connecting cable is arranged externally to the
casing of the RCD.

[0018] The main aim of the present invention is to pro-
vide a low voltage residual current device (RCD) with
solid neutral that allows overcoming the above-described
drawbacks.

[0019] Within the scope of this main aim, another ob-
ject of the present invention is to provide a RCD that
offers a considerable flexibility in the product manage-
ment process, especially in relation to the customization
of the electrical connections with the neutral conductor.
[0020] Anotherobjectof the presentinvention is to pro-
vide a RCD, which has a compact structure and which
is quite easily to install on a switchboard, even when rel-
atively small installation volumes are available.

[0021] Anotherobjectof the presentinvention is to pro-
vide aRCD, which ensures relatively high levels of safety.
[0022] Anotherobjectof the presentinvention is to pro-
vide a RCD, which is easy to manufacture on an industrial
scale at competitive costs with respect to the devices of
the state of the art.

[0023] The above main aim and objects, as well as
other objects that will become apparentfrom the following
description and attached drawings, are achieved accord-
ing to the invention by a residual current device (RCD)
for a low-voltage electric line according to the following
claim 1 and the related dependent claims.

[0024] In a general definition, the RCD, according to
the invention, comprises:

- ashaped casing;

- at least a couple of electric contacts comprising a
moving contact and an fixed contact, which are
adapted to be electrically connected to a phase con-
ductor of an electric line and which are adapted to
be mutually coupled with or separated from one an-
other;

- residual current protection means positioned in said
shaped casing, which are preferably adapted to de-
tect a residual current among the conductors of the
electric line and generate a first tripping signal on
the basis of the trend of said residual current.

[0025] TheRCD,accordingtotheinvention, comprises
also a first connection element, which comprises a first
connection portion, at which said first connection element
is connectable to a first conductor operatively coupled to
said residual current protection means, and a second
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connection portion, at which said first connection element
is connectable to a second connection element adapted
to be connected to the neutral conductor of the electric
line. According to the invention, said first connection el-
ement is movable, according to an insertion direction,
between a first position, in which said second connection
portion is positioned externally with respect to the casing
of the RCD, and a second position, in which said second
connection portion is positioned within the internal vol-
ume defined by said casing.

[0026] Preferably,the RCD, accordingtothe invention,
comprises blocking means, which are configured to block
the movement of said first connection element, according
to an extraction direction, opposite to said insertion di-
rection, when said first connection element is in said first
position or in said second position.

[0027] Preferably, said blocking means comprises first
blocking means of said first connection element and sec-
ond and third blocking means of said casing.

[0028] Said first and second blocking means mutually
cooperate to block the movement of the first connection
element, according to said extraction direction, when said
first connection element is in said first position.

[0029] Said first and third blocking means mutually co-
operate to block the movement of the first connection
element, according to said extraction direction, when said
first connection element is in said second position.
[0030] Preferably, the first connection element com-
prises a blocking portion protruding from a first surface
of said first connection element.

[0031] Preferably, the blocking portion is adapted to
be inserted in a first and second slot obtained in said
casing, when said first connection element is in said first
and second position, respectively.

[0032] Preferably, the first blocking means comprise a
first blocking surface of the blocking portion of said first
connection element, the second blocking means com-
prise a second blocking surface of the first slot of said
casing whereas the third blocking means comprise a third
blocking surface of the second slot of said casing.
[0033] The first and second blocking surfaces are ad-
vantageously arranged so that said first blocking surface
is positioned in contrast with said second blocking sur-
face, when the blocking portion of said first connection
element is inserted in the first slot of said casing.
[0034] The firstand third blocking surfaces are advan-
tageously arranged so that said first blocking surface is
positioned in contrast with said third blocking surface,
when the blocking portion of said first connection element
is inserted in the second slot of said casing.

[0035] Preferably, the blocking portion of said first con-
nection element comprises an inclined surface, which is
arranged such that it allows the exit of said blocking por-
tion from the first slot of said casing, when said first con-
nection element is moved from said first position to said
second position, according to the insertion direction.
[0036] Preferably,the RCD, accordingtothe invention,
comprises magneto-thermal protection means, posi-
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tioned inside the casing, which are adapted to detect an
over-current flowing along the phase conductors of the
electric line and generating a second tripping signal on
the basis of the trend of said over-current.

[0037] Preferably,the RCD, according to the invention,
comprises actuating means positioned inside the casing,
which are adapted to separate the moving contact from
the fixed contact of the RCD, e.g. when they receive a
tripping signal from said residual current protection
means and/or from said magneto-thermal protection
means.

[0038] Inafurtheraspect, the presentinvention relates
to a method for manufacturing a RCD.

[0039] The method, according to the invention com-
prises the following steps:

- providing a RCD in one of the embodiments de-
scribed above, said RCD comprising at least:

- ashaped casing, which defines an internal vol-
ume of said residual current device;

- atleasta couple of electric contacts comprising
a moving contact and an fixed contact, which
are adapted to be electrically connected to said
phase conductor and which are adapted to be
mutually coupled with or separated from one an-
other;

- residual current protection means positioned in
said shaped casing;

- a first connection element, which comprises a
first connection portion, at which said first con-
nection elementis connectable to afirst conduc-
tor operatively coupled to said residual current
protection means, and a second connection por-
tion, at which said first connection element is
connectable to a second connection element
adapted to be connected to said neutral conduc-
tor, said first connection element being movable,
according to an insertion direction, between a
first position, in which said second connection
portion is positioned externally with respect to
said shaped casing, and a second position, in
which said second connection portion is posi-
tioned within the internal volume defined by said
shaped casing;

- connecting the first connection portion of said
first connection element to said first conductor;

- positioning said first connection element in said
first position;

- connecting the second connection portion of
said first connection element to said second con-
nection element, when said first connection el-
ement is in said first position;

- moving said first connection element from said
first position to said second position, according
to the insertion direction, when the second con-
nection portion of said first connection element
is connected to said second connection ele-
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ment.

[0040] Furtherfeatures and advantages of the present
invention will emerge more clearly from the description
given below, referring to the attached figures, which are
given as a non-limiting example, wherein:

- figure 1 schematically illustrates an overall view of
RCD, according to the present invention; and

- figures 2-4 schematically illustrate some views of the
RCD, according to the present invention, in different
operative positions; and

- figures 5-6 schematically illustrate further views of
the RCD, according to the present invention, in dif-
ferent operative positions; and

- figure 7 schematically illustrates a first connection
element comprised in the RCD, according to the
present invention;

- figure 8 schematically illustrates an example of elec-
tric line including the RCD, according to the present
invention.

[0041] With reference to the above-mentioned figures,
the present invention refers to a residual current device
(RCD) 1 for a low voltage electric line 100.

[0042] The RCD 1 comprises a shaped casing 2 (e.g.
made of a plastic material) that defines an internal volume
of the RCD.

[0043] The electric line 100 electrically connects an
electric power supply 200 with an electric load 300 and
comprises at least a phase conductor 101 and a neutral
conductor 102.

[0044] The electric line 100 is preferably of the three-
phase or single phase type.

[0045] In the following, the RCD 1 will be described
with reference to its employment in a single phase electric
line for reasons of simplicity only, without intending to
limit the scope of the present invention.

[0046] The phase conductor 101 comprises a phase
feeding portion 1011, which is electrically connected to
the power supply 200, and a phase load portion 1012,
which is electrically connected to the load 300.

[0047] Preferably, the RCD 1 comprises a first phase
terminal 151 and a second phase terminal 152. When
the RCD 1 is operatively installed, the phase feeding por-
tion 1011 is electrically connected to the first phase ter-
minal 151 whereas the phase load portion 1012 is elec-
trically connected to the second phase terminal 152.
[0048] The RCD 1 comprises at least an electric pole
14 comprising at least a moving contact and at least a
fixed contact, which are advantageously electrically con-
nected to the phase terminals 151, 152 of the RCD 1.
[0049] Such electric contacts are therefore adapted to
be electrically connected to the phase conductor 101
through a phase conductive path extending through the
phase terminals 151, 152.

[0050] The moving contact and the fixed contact of the
electric pole 14 are adapted to be mutually coupled with
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or separated from one another, so as to allow/interrupt
the flow of current along the phase conductive path be-
tween the phase terminals 151, 152 and, consequently,
along the phase conductor 101.

[0051] The number of electric poles comprised in the
RCD 1 obviously depends on the number of phase con-
ductors of the electric line 100.

[0052] The RCD 1 is provided with a solid neutral, i.e.
with a neutral conductive path that is connectable to the
neutral conductor 102 and that is never sectioned during
the operation of the RCD 1.

[0053] The RCD 1 comprises a first connection ele-
ment 3, a second connection element 42 and a first con-
ductor 41, which form the neutral conductive path of the
RCD 1.

[0054] The first connection element 3 comprises a first
connection portion 31, at which it is connectable to the
first conductor 41 that is in turn electrically connected to
a neutral terminal 153 of the RCD 1.

[0055] Thefirstconnection element3 comprises asec-
ond connection portion 31, at which it is connectable to
the second connection element 42 that is adapted to be
connected to the neutral conductor 102.

[0056] The RCD 1 is connected to the neutral conduc-
tor 102 through the neutral terminal 153 and the second
connection element 42.

[0057] The neutral conductor 102 comprises a neutral
feeding portion 1021, which is electrically connected to
the power supply 200, and a neutral load portion 1022,
which is electrically connected to the load 300.

[0058] Preferably, when the RCD 1 is installed, the
neutral feeding portion 1021 is electrically connected with
the second connection element 42, which protrudes from
the casing 2, whereas the neutral load portion 1022 is
electrically connected to the neutral terminal 153. The
RCD 1 comprises residual current protection means 11
that are positioned inside the casing 2.

[0059] The residual current protection means 11
(which may be of known type) are advantageously ca-
pable to detect a residual current between the conductors
101, 102 of the electric line 100 and generate a first trip-
ping signal T1 on the basis of the trend of said residual
current. Preferably, the residual current protection
means 11 comprise current sensing means 111 for de-
tecting such a residual current, which preferably com-
prise at least one current transformer having a primary
winding formed by the conductors 101, 102 (in particular
by the phase conductive path and the neutral conductive
path of the RCD 1).

[0060] Advantageously, the first conductor 41 of the
RCD 1 is operatively coupled to the residual current pro-
tection means 11, in particular to the current transformer
111 to form a primary winding of this latter.

[0061] Preferably, the residual current protection
means 11 comprise electronic means (e.g. including a
microcontroller operatively connected to a filtering cir-
cuit), which receive an output signal coming from the cur-
rent sensor 111 and generate the tripping signal T1 as a
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function of the trend of the detected residual current.
[0062] Preferably, the RCD 1 is an electronic residual
current device with overload protection.

[0063] In this case, the RCD 1 is provided with the re-
sidual current protection means 11 and with magneto-
thermal protection means 12.

[0064] The magneto-thermal protection means 12
(which may be of known type) are configured to detect
an over-current flowing along the phase conductor 101
and generate a second tripping signal T2 as a function
of the trend of said over-current.

[0065] Preferably, the RCD 1 comprises actuating
means 13 (which may be of known type) for separating
the moving contact from the fixed contact of the electric
pole 14, e.g. when they receive the first tripping signals
T1 and/or T2 from the protection means 11 and/or 12,
respectively.

[0066] Preferably, the first connection element 3 of the
RCD 1 is formed by a shaped plate of conductive material
(e.g. steel covered by a layer of copper), which may ob-
tained by means of a known industrial manufacturing
process (moulding, punching, or the like).

[0067] Preferably, the first conductor 41 of the RCD 1
is formed by a first cable, which may be of known type.
As an alternative, it may be formed by a conductive bar
or a similar arrangement. The connection between the
first connection element 3 and the first conductor 41 is
preferably obtained by soldering, punching or other sim-
ilar techniques. As an alternative, such a connection may
be movable, such a plug-socket connection.

[0068] Preferably, the second connection element 42
is formed by a second conductor, advantageously by a
second cable, which may be of known type.

[0069] The connection between the first connection el-
ement 3 and the second connection element 42 is pref-
erably obtained by soldering, punching or other similar
techniques. As an alternative, it may be a plug-socket
connection or another connection of movable type.
[0070] According to the invention, the first connection
element 3 is movable, according to an insertion direction
D1, between a first position 201, in which the second
connection portion 32 is positioned externally with re-
spect to the casing 2, and a second position 202, in which
the second connection portion 32 is positioned within the
internal volume defined by the casing 2.

[0071] Advantageously, as itis better described in the
following, the second connection portion 32 is electrically
connected to the second connection element 42, when
the first connection element 3 is in the first position 201.
[0072] When the first connection element 3 is in the
first position 201, the second connection portion 32 ad-
vantageously protrudes from the casing 2.

[0073] Conveniently, the first connection element 3 is
moved from the first position 201 to the second position
202, when the second connection portion 32 is finally
connected to the second connection element 42.
[0074] When the first connection element 3 is in the
second position 202, the second connection portion 32
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(and preferably any further portion of the connection el-
ement 3) is fully accommodated within the volume de-
fined by the casing 2 and it does not protrude from the
casing 2 anymore.

[0075] Preferably, the second connection element 42
protrudes from the casing 2, when the first connection
element 3 is in the second position 202.

[0076] In this way, the second connection element 42
can be easily connected to the neutral conductor 102
(e.g. by means of know connection techniques).

[0077] Preferably, the RCD 1 comprises blocking
means 331, 221, 231, which are configured to block the
movement of the first connection element 3, according
to an extraction direction D2, opposite to the insertion
direction D1, when the first connection element 3 is in
the first position 201 or in the second position 202.
[0078] Advantageously, the blocking means 331, 221,
231 are configured to allow the movement of the connec-
tion element 3, according to the insertion direction D1
only, in particular when the connection element 3 is in
the first position 201.

[0079] The blocking means ofthe RCD 1 comprise first
blocking means 331 of the first connection element 3,
which are preferably formed by a first blocking surface
331 of this latter.

[0080] The blocking means ofthe RCD 1 comprise also
second blocking means 221 and third blocking means
231 of the casing 2, which are preferably formed by a
second blocking surface 221 and a third blocking surface
231 of the casing 2, respectively.

[0081] The first blocking means 331 and the second
blocking means 221 mutually cooperate to block the
movement of the first connection element 3, according
to the extraction direction D2, when the connection ele-
ment 3 is in the first position 201.

[0082] The first blocking means 331 and the third
blocking means 231 mutually cooperate to block the
movement of the first connection element 3, according
to the extraction direction D2, when the connection ele-
ment 3 is in the second position 202.

[0083] Preferably, the first connection element 3 com-
prises a first surface 34, which is opposite to a second
surface 35, at which the connection element 3 is con-
nectable with the first conductor 41 and the second con-
nection element 42.

[0084] Preferably, the first surface 34 lays on a guiding
surface 21 of the casing 2, when the connection element
3 is positioned in or moves between the operative posi-
tions 201, 202. Advantageously, the guiding surface 21
may be obtained from an internal shaped rib or edge of
the casing 2.

[0085] Preferably, the first connection element 3 com-
prises a blocking portion 33 protruding from the first sur-
face 34.

[0086] Preferably, the blocking portion 33 comprises
the first blocking surface 331 forming the mentioned first
blocking means.

[0087] Preferably, the blocking portion 33 of the con-
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nection element 3 is inserted in a first slot 22 and in a
second slot 23 of the casing 2, when the connection el-
ement 3 is in the operative position 201 and 202, respec-
tively.

[0088] Advantageously, the first and second slots 22,
23 are obtained in the guiding surface 21 of the casing 2.
[0089] Preferably, the first slot 22 comprises the sec-
ond blocking surface 221 forming the mentioned second
blocking means whereas the second slot 23 comprises
the third blocking surface 231 (forming the mentioned
third blocking means).

[0090] Advantageously, the first blocking surface 331
and the second blocking surface 221 are arranged, such
that the first blocking surface 331 is faced opposite with
the second blocking surface 221, when the blocking por-
tion 33 is inserted in the first slot 22 (i.e. when the first
connection element 3 is in the first position 201).
[0091] In this way, the first blocking surface 331 is po-
sitioned in contrast with the second blocking surface 221,
when the blocking portion 33 is inserted in the first slot 22.
[0092] The mutually opposing surfaces 331, 221 are
thus capable to block the movement of the connection
element 3 according to the extraction direction D2.
[0093] Advantageously, the first blocking surface 331
and the third blocking surface 231 are arranged, such
that the first blocking surface 331 is faced opposite with
the third blocking surface 231, when the blocking portion
33 is inserted in the second slot 23 (i.e. when the first
connection element 3 is in the second position 202).
[0094] In this way, the first blocking surface 331 is po-
sitioned in contrast with the third blocking surface 231,
when the blocking portion 33 is inserted in the second
slot 23.

[0095] The mutually opposing surfaces 331, 231 are
thus capable to block the movement of the first connec-
tion element 3 according to the extraction direction D2.
[0096] Preferably, the first blocking surface 331 is ori-
ented perpendicularly with respect to the first surface 34
of the first connection element 3 and the second and third
blocking surfaces 221, 231 are oriented perpendicularly
with respect to the guiding surface 21 of the casing 2.
[0097] In this way, undercut couplings between the op-
posing surfaces 331, 221 and the opposing surfaces 331,
231 are advantageously obtained, when the blocking por-
tion 33 is inserted in the first slot 22 and in the second
slot 23, respectively.

[0098] Itis apparentthat any movement of the connec-
tion element 3, according to the extraction direction D2,
is blocked by the mutual contrast between the opposing
surfaces 331, 221 and the opposing surfaces 331, 231,
when the first connection element 3 is in the first position
201 and in the second position 202, respectively.
[0099] Preferably, the blocking portion 33 of the con-
nection element 3 is shaped like a reverse-wedge and it
comprises a shaped inclined surface 332, which extends
from an edge 331A of the first blocking surface 331 (in
distal position with respect to the first surface 34 of the
first connection element 3) towards the first surface 34.
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[0100] Preferably, the inclined surface 332 is oriented
so as to allow the exit of the blocking portion 33 from the
first slot 22, when the first connection element 3 is moved
from the first position 201 to the second position 202.
[0101] Theinclined surface 332 advantageously forms
an angle less than 90° with the first surface 34 of the first
connection element 3 (in a distal position from the edge
331A of the blocking portion 33).

[0102] In this way, when the connection element 3 is
moved towards the insertion direction D1, the inclined
surface 332 slides on an edge 222 of the first slot 22,
which is positioned opposite with respect to the blocking
surface 221 of the slot 22.

[0103] In this way, the movement of the connection
element 3, according to the insertion direction D1, is not
blocked.

[0104] Inafurtheraspect,the presentinvention related
to a method for assembling an RCD.

[0105] The method comprises a step of providing the
RCD 1, in one of the embodiments described above.
[0106] The method of the invention comprises a step
of connecting the first connection portion 31 of the first
connection element 3 to the first conductor 41.

[0107] Advantageously, this step is carried out during
the assembly of the casing 2 of the RCD 1, when the
casing 2 is still open.

[0108] Preferably the first conductor 41 is connected
to the neutral terminal 153 and is coupled to the residual
current protection means 11, before being connected to
the first connection element 3.

[0109] The method of the invention comprises a step
of positioning the first connection element 3 in the first
position 201.

[0110] Alsothisstepis advantageously carried outdur-
ing the assembly stage of the casing 2 of the RCD, when
the casing 2 is still open.

[0111] According to the method of the invention, once
the assembly of the casing 2 is completed, the first con-
nection element 3 is positioned in the first position 201.
[0112] When the connection element 3 is the first po-
sition 201, any movement according to the extraction di-
rection D2, is blocked by the mutual interaction between
the first and second blocking means 331, 221.

[0113] The method of the invention comprises a step
of connecting the second connection portion 32 of the
first connection element 3 to the second connection el-
ement 42, when said first connection element is in such
a first position 201.

[0114] The method of the invention comprises the step
of moving the first connection element 3 from the first
position 201 to the second position 202, when the second
connection portion 32 is finally connected to the second
connection element 42.

[0115] When the connection element 3 is the second
position 202, any movement according to the extraction
direction D2, is blocked by the mutual interaction be-
tween the first and third blocking means 331, 231.
[0116] Further, when the connection element 3 is the
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second position 202, the second connection element 42
protrudes from the casing 2.

[0117] The RCD 1 is now ready to be operatively in-
stalled on the field, by connecting the terminals 151, 152,
153 and the connection element 42 respectively to the
phase conductor 101 and the neutral conductor 102, as
described above.

[0118] It has been shown in practice that the residual
current device 1, according to the invention, provides re-
markable advantages with available solutions of the state
of the art.

[0119] The connection element42 with the neutral con-
ductor of the electric line can be customized according
to the needs, without intervening on the casing 2, which
remarkably simplifies the manufacturing process, ensur-
ing at the same time a high level of flexibility in the cus-
tomization of the connection arrangements with the neu-
tral conductor.

[0120] On the other hand, when it has been finally con-
figured (the connection element 3 is moved into the po-
sition 102), the RCD 1 offers a very compact structure
and is therefore quite easy to install on a switchboard.
[0121] Being the connection element 3 finally inserted
(movement D1) inside the casing 2, an optimal insulation
ofthe electrical connections between the firstand second
connection elements 3, 42 can be obtained, thereby en-
suring appropriate levels of safety.

[0122] The RCD 1 has proven to be relatively easy to
manufacture at industrial level, at competitive costs with
respect to the devices of the state of the art.

Claims

1. Aresidual currentdevice (1) for a low voltage electric
line (100) comprising at least a phase conductor
(101) and a neutral conductor (102), said residual
current device comprising:

- a shaped casing (2), which defines an internal
volume of said residual current device;

- at least a moving contact and an fixed contact,
which are adapted to be electrically connected
to said phase conductor and which are adapted
to be mutually coupled with or separated from
one another;

- residual current protection means (11) posi-
tioned in said shaped casing (2);

- afirst connection element (3), which comprises
a first connection portion (31), at which said first
connection elementis connectable to afirst con-
ductor (41) operatively coupled to said residual
current protection means, and a second connec-
tion portion (32), at which said first connection
element is connectable to a second connection
element (42) adapted to be connected to said
neutral conductor;

characterised in that said first connection ele-
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ment (3) is movable, according to an insertion
direction (D1), between a first position (201), in
which said second connection portion (32) is po-
sitioned externally with respect to said shaped
casing (2), and a second position (202), in which
said second connection portion (32) is posi-
tioned within the internal volume defined by said
shaped casing (2).

Aresidual current device, according to claim 1, char-
acterised in that it comprises blocking means (331,
221, 231), which are configured to block the move-
ment of said first connection element (3), according
to an extraction direction (D2), opposite to said in-
sertion direction, when said first connection element
isin saidfirst position (201) or in said second position
(202).

Aresidual current device, according to claim 2, char-
acterised in that said blocking means comprises
first blocking means (331) of said first connection
element (3) and second and third blocking means
(221, 231) of said casing (2), said first and second
blocking means mutually cooperating to block the
movement of said first connection element (3), ac-
cording to said extraction direction (D2), when said
first connection element is in said first position (201),
said first and third blocking means mutually cooper-
ating to block the movement of said first connection
element (3), according to said extraction direction
(D2), when said first connection element is in said
second position (202).

A residual current device, according to one or more
of the previous claims, characterised in that said
first connection element (3) comprises a blocking
portion (33) protruding from a first surface (34) of
said first connection element, said blocking portion
(33) being adapted to be inserted in a first slot (22)
obtained in said shaped casing (2), when said first
connection element (3) is in said first position (201),
and to be inserted in a second slot (23) obtained in
said shaped casing (2), when said first connection
element (3) is in said second position (202).

A residual current device, according to claims 3 and
4, characterised in that said first blocking means
comprise a first blocking surface (331) of said third
portion (33), said second blocking means comprise
a second blocking surface (221) of said first slot (22)
and said third blocking means comprise a third block-
ing surface (231) of said second slot (23).

Aresidual current device, according to claim 5, char-
acterised in that said first, second and third blocking
surfaces are arranged such that said first blocking
surface (331) is positioned in contrast with said sec-
ond blocking surface (221), when said blocking por-
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tion (33) is inserted in said first slot (22), and is po-
sitioned in contrast with said third blocking surface
(231), when said blocking portion is inserted in said
second slot (23).

7. Aresidual current device, according to one or more
of the claims from 4 to 6, characterised in that said
blocking portion (33) comprises an inclined surface
(332), which is arranged such that it allows the exit
of said blocking portion from said first slot (22), when 70
said first connection element (3) is moved from said
first position (201) to said second position (202), ac-
cording to said insertion direction (D1).

8. Arresidual current device, according to one or more 15
of the previous claims, characterised in that it com-
prises:

- said residual current protection means (11),
which are adapted to detect a residual current 20
among the conductors of said electric line and
generate a first tripping signal (T1) based on the
trend of said residual current;

- a magneto-thermal protection means (12), po-
sitioned inside said shaped casing, which are 25
adapted to detect an over-current flowing along
said phase conductor and generate a second
tripping signal (T2) based on the trend of said
over-current;

- actuating means (13) positioned inside said 30
shaped casing, which are adapted to separate
said moving contact from said fixed contact.

9. A method for assembling a residual current device,
characterised in that it comprises the steps of: 35

- providing a residual current device (1), accord-

ing to one or more of the previous claims;

- connecting the first connection portion (31) of
said first connection element (3) to said firstcon- 40
ductor (41);

- positioning said first connection element (3) in
said first position (201);

- connecting the second connection portion (32)

of said first connection element (3) to said sec- 45
ond connection element (42), when said first
connection element is in said first position (201);

- moving said first connection element (3) from
said first position (201) to said second position
(202), according to said insertion direction (D1), 50
when the second connection portion (32) of said

first connection element (3) is connected to said
second connection element (42).
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