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Description

[0001] The present invention relates to a structure for
containing current-sensor means to be used in protection
apparatuses for electrical networks, which may be, for
example, bipolar or quadripolar circuit breakers or resid-
ual-current units appropriately coupled to a circuit-break-
ing unit.

[0002] It is known that, in low-voltage electrical sys-
tems, apparatuses such as the ones mentioned above
are widely used to interrupt the current flow in the elec-
trical circuit in which they are employed when a residual
current higher than a pre-set threshold value occurs. The
purpose of such apparatuses is principally that of guar-
anteeing an adequate protection of the electrical system
and of the loads applied thereto against the small disper-
sions that usually precede short-circuits. A further, and
even more important, purpose is to protect persons from
the so-called direct contacts, i.e., accidental contacts with
a conductor carrying electric current, specifically with a
phase of the circuit, which may be a stripped wire, a bro-
ken socket, etc., but also from indirect contacts, i.e., con-
tacts with a conductive body that is normally insulated,
such as the casing of an electrical household appliance,
which, on account of a fault or failure or a random event,
happens to come into contact with a phase of the circuit
and is hence at a dangerous voltage.

[0003] Almost all the devices currently employed for
said purpose envisage the use of a residual-current sen-
sor, which is constituted in its essential parts, illustrated
in Figure 1, by a residual-current transformer having a
toroidal core 10, a primary winding, and a secondary
winding 15.

[0004] The toroidal core is generally made of mild fer-
romagnetic material and is usually inserted inside appro-
priate protection and insulation covers 11. The primary
winding is usually formed by conductors 12, referred to
as primary conductors, which are typically made of cop-
per and are equal in number to the conductors of the
circuit that carries the current to the various loads and
appliances. The primary conductors are usually arranged
so as to pass within the toroidal core and are electrically
connected to the conductors of the electrical circuit.
[0005] The secondary winding is, instead, usually
made of a conductor wound around the toroidal core,
having its terminals operatively connected to the actua-
tion means of the protection device, which are represent-
ed, for example, by a relay designed to actuate a kine-
matic chain which brings about opening of the electrical
circuit and hence interruption of the current flow. These
sensor means often comprise also a third winding 70
wound around the toroidal core and used for obtaining
an electrical circuit designed to enable the testing of the
device.

[0006] At present, residual-current sensors of the
above sort, albeit quite satisfactory from the standpoint
of operation, present a number of drawbacks linked to
industrialization and, in particular, to assembly of the sen-
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sors themselves with the other parts constituting the pro-
tection apparatus. Optimization of the assembly opera-
tions, as is known, represents a particularly important
aspect of production since it has a considerable inpact
on the final production costs. For this reason, the obvious
tendency, also in this sector, is to mechanize and robotize
the production lines to the maximum, reducing as much
as possible the costs linked to human intervention.
[0007] Itis known that the use of automatic machines,
such as robots, requires precise and fixed references to
enable the correct and reliable repeatability of the oper-
ations and hence guarantee proper operation of the end
product as well as a high standard of quality thereof.
[0008] However, currently, during insertion of the sen-
sor means in said protection apparatuses, said referenc-
es become almost completely absent, frequently render-
ing manual intervention by operators still necessary to
ensure proper execution of important operations, such
as the welds necessary for connection of the terminals
of the secondary winding to the terminals of the relay.
[0009] Usually, in fact, the toroidal cores and the cor-
responding windings are simply positioned inside the ap-
paratus, usually on the bottom of the containment box
thereof, without there being defined, in this way, precise
and constant references, for example, on the position of
the terminals of the primary winding or of the terminals
of the primary conductors. In such conditions, the use of
an automatic machine becomes somewhat difficult if not,
indeed, even useless.

[0010] The situation is then further complicated in the
presence of the aforesaid third winding, which also re-
quires welds that guarantee its connection to the testing
circuit. In particular, it should be emphasized how, at
present, also positioning of other components of the test-
ing circuit, for example, electrical resistors, frequently
proves rather complicated, thus limiting possible auto-
mation of the assembily line.

[0011] Another disadvantage of the current system for
positioning the sensor means inside the protection ap-
paratuses is linked to the possible movement of the toroi-
dal core with respect to the rest of the apparatus, as a
result of the absence of appropriate arrest means which
prevent motion thereof. This situation can arise above all
in the event of the apparatus itself being turned upside
down once the assembly operation is concluded, or else
during installation thereof on a vertical wall. Movements
of this type are in any case to be avoided in so far as they
can lead, for example, to damage of the connections re-
ferred to above made on the terminals of the windings.
[0012] Document DE4111236 discloses a known
example of containment structure for containing cur-
rent-sensor means.

[0013] On the basis of the above considerations, the
main task of the present invention is to provide a con-
tainment structure for current-sensor means to be used
in the production of protection apparatuses for electrical
networks which will enable to overcome the drawbacks
mentioned above linked to the automation of the opera-




3 EP 1 480 244 B1 4

tions of assembly of said sensor means with the other
components of the apparatus.

[0014] In the context of the above task, the main pur-
pose of the present invention is to provide a containment
structure for current-sensor means which will provide
precise references for execution of the connections of
the terminals of the various windings used to the parts
constituting the protection apparatus.

[0015] A further purpose of the present invention is to
provide a containment structure for current-sensor
means formed by a small number of components that
can be easily assembled together. Another purpose of
the present invention is to provide a containment struc-
ture for current-sensor means which will enable a secure
positioning of the sensor means within the apparatus in
such away as to prevent any relative movement between
the parts.

[0016] Not the least important purpose of the present
invention is to provide a containment structure for cur-
rent-sensor means that will present high reliability, rela-
tive ease of manufacture and competitive costs.

[0017] The aforesaid tasks, as well as the above and
other related purposes that will appear more clearly from
what follows, are achieved by a containment structure
for current-sensor means to be used for protection ap-
paratuses for electrical networks, according to the fol-
lowing claim 1.

[0018] The possibility of stably containing the sensor
means in a closed containment structure represents the
main advantage of the invention so far as it enables pre-
cise and constant references to be obtained for position-
ing the structure itself inside the apparatus and for exe-
cution of the operations of welding of the terminals of the
windings with the other parts forming the apparatus.
[0019] Further characteristics and advantages of the
invention will emerge more clearly from the description
of preferred but non-exclusive embodiments of the con-
tainment structure according to the invention, illustrated
by way of indicative and non-limiting example in the at-
tached drawings, in which:

- Figure 1 is a perspective view representing current-
sensor means according to an embodiment of a tra-
ditional type;

- Figures 2a and 2b provide a first perspective view
ofthe two elements constituting a containment struc-
ture according to the invention prior to its assembly;

- Figures 3aand 3b provide a second perspective view
ofthe two elements constituting a containment struc-
ture according to the invention prior to its assembly;

- Figures 4a and 4b provide perspective views of the
union of the two elements constituting a containment
structure according to the invention;

- Figure 5is a perspective view of a containment struc-
ture according to the invention to be used for making
a bipolar protection apparatus; and

- Figure 6is a perspective view of a containment struc-
ture according to the invention to be used for making
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a quadripolar protection apparatus.

[0020] With reference to the aforesaid figures, the con-
tainment structure 1 according to the invention compris-
es, within it, current-sensor means 3 formed by a toroidal
core 10, a primary winding, and a secondary winding 15.
[0021] The toroidal core 10 is generally made of mild
ferromagnetic material and is usually enveloped in ap-
propriate protection covers 11, which ensure a perfect
insulation thereof. The primary winding is formed by two
primary conductors 12, which are preferably made of
copper and are arranged so as to pass within the toroidal
core 10, as illustrated in Figure 1. The secondary winding
15 is wound, instead, on the outside of the protection
covers 11 of the toroidal core 10.

[0022] The containment structure 1 is obtained with a
first containment element 40, which is coupled, via ap-
propriate coupling means, to a second containment ele-
ment 50 in order to contain the aforesaid current-sensor
means 3. Also provided in the two containment elements
40 and 50 are first openings 41 and second openings 42,
which enable terminals of the primary conductors 12 and
terminals of the secondary winding 15, respectively, to
come out.

[0023] Figures 2a, 2b, 3a, and 3b are perspective
views of an embodiment of the two containment elements
40 and 50 provided by the invention. In particular, from
Figure 3a it may be noted how the first containment ele-
ment 40 has a substantially prismatic shape, defined ex-
ternally by a bottom resting surface 43 (not visible in the
figures), a front surface 45, a first side wall 47 and a
second side wall 48, a top surface 44 substantially op-
posite to the bottom surface 43, and, finally, arear surface
49 substantially opposite to the front surface 45. The side
surfaces, as appears evident from Figures 2a and 3a,
can be advantageously radiused in order to limit any
sharp edges of the structure 1 and in order to meet the
possible requirements linked to the operations of con-
struction of the first containment component 40. For con-
structional reasons similar to the ones just mentioned
also the bottom surface 43 has an enlarged and rein-
forced surface so as to enable ease of resting and at the
same time guarantee a greater solidity for the structure 1.
[0024] With reference in particular to Figure 2a, the top
surface 49 comprises a third opening, which enables in-
sertion of the current-sensor means 3 in an internal cavity
38 made in the first element 40. Advantageously, the
internal cavity 38 develops in a direction substantially
orthogonal to the front surface 45 and has a configuration
such as to enable containment of the toroidal core 10 in
such a way that its axis will be substantially orthogonal
to the front surface 45.

[0025] Withreferenceto Figures2b and 3b, the second
containment element 50 has, instead, a prevalently flat
configuration, basically comprising a front surface 51 and
a rear surface 52 substantially opposed to the former.
[0026] Figures 4a and 4b show the union of the two
containment elements 40 and 50, according to a pre-
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ferred embodiment of the invention. In particular, it may
be noted how the rear surface 49 of the first containment
element 40 is fitted to the front surface 51 of the second
containment element 50. In this way, the second contain-
ment element 50 acts, in practice, as lid, enabling the
toroidal core to be completely contained within the inter-
nal cavity 38 of the first containment element 40.
[0027] With reference, instead, to Figures 2a and 3b,
the coupling means which enable union of the two con-
tainment elements 40 and 50 can be represented, for
example by pins 61 and by geometrically conjugated
seats 62 made, respectively, on the rear surface 49 of
the first containment element 40 and/or on the front sur-
face 51 of the second containment element 50.

[0028] From Figures 3a and 3b, it is also possible to
note the arrangement of the first and second openings
41 and 42 referred to above, according to a preferred
embodiment of the invention. In particular, the first open-
ings 41 are made on the front surface 45 of the first ele-
ment 40 and on the front surface 51 of the second con-
tainment element 50, whilst the second openings 42 are
made on at least one of the side surfaces 47 and 48. The
arrangement of the first openings 41 referred to above
is such as to enable the primary conductors 12 of the
primary winding to maintain a position substantially con-
centric to the toroidal core 10 so as to guarantee correct
operation of the sensor means 3. In the same way, also
the second openings 42 provide a useful and constant
reference on the position of the terminals 17 of the sec-
ondary winding 15 on the outside of said containment
elements 40 and 50 for the automatic machines used for
assembly.

[0029] Accordingtotheinvention, the two containment
elements 40 and 50 advantageously comprise also fourth
openings that can be used to enable the terminals of a
possible third winding 70 to come out, said third winding
being used, for example, for providing a testing circuit
dedicated to verification of operation of the electrical-pro-
tection apparatuses for which there is envisaged the use
of sensor means 3. With reference to Figure 3, these
fourth openings are preferably made through recesses
105 provided on the rear surface 49 of the first contain-
ment element 40.

[0030] In order to provide the aforementioned testing
circuit, also other components are normally used, such
as electrical resistors designed to simulate a voltage
drop, which, in the case of correct operation of the pro-
tection circuit, is immediately detected by the sensor
means 3. According to the invention, the containment
structure 1 conveniently comprises also first means for
housing these components, which may be obtained
through shaped seats 77 made on the first element 40
and/or on the parts referred to above that jut out there-
from.

[0031] With reference to Figures 3a and 3b, the con-
tainment structure 1 advantageously comprises first
means for guiding and mutual insulation of the primary
conductors 12, which constitute the winding, within the
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containment elements 40 and 50. These first guide
means have, in fact, the purpose of guaranteeing correct
operation of the current-sensor means 3, for which the
primary conductors 12 are required to be mutually insu-
lated from one another in order to prevent any undesired
interaction, as well as being appropriately guided and
supported in the stretch of their length that traverses the
toroidal core 10 on the inside.

[0032] According to a preferred embodiment of the in-
vention, the above first guiding and mutual-insulation
means comprise firstinternal ends 81, which project from
the front surface 45 of the first containment element 40
and from the front surface 51 of the second containment
element 50.

[0033] With reference to Figure 3a, the containment
structure 1 according to the invention comprises also sec-
ond guiding and insulation means for the primary con-
ductors 12, on the outside of the two containment ele-
ments 40 and 50. These second means can be made,
for example, via shapings 82 projecting outwards from
the front surface of the first containment element 40
and/or from the rear surface of the second containment
element 50. This solution is particularly effective in so far
as it enables prevention of any contact between the pri-
mary conductors 12 and enables the terminals 13 thereof
to reach a well-defined and constant position by means
of a simple operation of bending. In this way, said termi-
nals 13 of the primary conductors 12 can be easily con-
nected to the other parts of the protection apparatus in
which the structure 1 is inserted.

[0034] Again with the purpose of ensuring correct op-
eration of the current-sensor means 3, the containment
structure 1 according to the invention comprises support-
ing means and/or spacers designed to maintain the toroi-
dal core 10 in the position assumed in the step of its
insertion within the containment elements 40 and 50.
Said latter supporting means, in fact, enable prevention
of any relative displacement of the toroidal core 10 with
respect to the cavity 38 in which it is inserted, in the case
where said core 10 has an axial thickness of dimensions
considerably smaller than the depth of said cavity 38.
According to a preferred embodiment, the supporting
means comprise second internal ends projecting from
the front surface 51 of the second containment element
50. Said second ends (not visible in the figures) develop
in adirection substantially orthogonal to said front surface
51 and rest their free ends on the toroidal core, thus pre-
venting axial displacement thereof.

[0035] In order to favour the assembly operations, the
containment structure 1 according to the invention com-
prises means for anchoring said structure, as well as fur-
ther positioning means designed to simplify and optimize
automatic conveyance. The anchoring means can be
used, forexample, in the assembly step, which envisages
the bending of the primary conductors 12 that was re-
ferred to previously and will be described in greater detail
hereinafter. With reference to Figures 4a and 4b, accord-
ing to a preferred embodiment of the invention, said an-
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choring means comprise anchoring seats 90 made on
the front surface 45 of the first containment element 40
and on the rear surface 52 of the second containment
element 50.

[0036] The positioning means referred to above, again
according to a preferred embodiment of the invention,
comprise, instead, centring holes 96 made on the bottom
resting surface 43 of the first containment element 40.
[0037] Figure 5 shows a containment structure 1, ac-
cording to the invention, particularly suited for the con-
struction of bipolar protection apparatuses, whilst Figure
6 regards, instead, a containment structure to be used
in quadripolar protection apparatuses. As may be noted,
both of the embodiments of the structure 1 comprise sec-
ond means for housing interface elements 110, which
can be advantageously used to provide a rigid outlet in
a fixed position for the terminals 17 of the secondary
winding 15, in order to enable ease of connection of said
terminals 17 to the elements for actuation of the protec-
tion apparatus, such as, for example, a relay. These sec-
ond housing means may preferably be made via a hous-
ing pocket 115, positioned outside the first containment
element 40 and having a first part 116 projecting from
the first containment element 40. Said housing pocket,
as may be noted also from Figure 4a, comprises first
grooves 120 for insertion of the aforementioned interface
elements 110 according to a direction substantially par-
allel to the one in which the first containment element 40
develops.

[0038] Figure6indicates alsothe presence of a service
pocket 130 designed, according to the invention, for
housing said interface elements 110 during the step of
assembly in which the terminals 17 of the secondary
winding 15 are welded to said interface elements 110
and, at the same time, during which the terminals of the
third winding 70 are welded to the testing circuit. In par-
ticular, said service pocket is made through a second
part projecting from the first containment element 40 and
has second grooves 140 for insertion of the interface el-
ements 110 in a direction that enables the aforesaid
welds to be made on substantially the same plane. A
solution of this type leads to considerable advantages in
so far as it enables all the connections to be made with
just a single operation.

[0039] Again with reference to Figure 6, both contain-
ment elements 40 and 50, according to the invention,
may comprise also cantilever parts 99, which, as has
already been mentioned above, may be used, for exam-
ple, for housing the components forming the testing cir-
cuit. It should be emphasized how said cantilever parts
99 provide a further advantage in so far as they enable
positioning of the containment structure 1 inside protec-
tion apparatuses of various sizes, in such a way that the
interface elements can in any case maintain the same
position with respect to the other parts of the apparatus,
with evident advantages for the automation of the as-
sembly line.

[0040] The operations of assembly of the containment
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structure 1 according to the invention may be completely
automated. The first operation, in particular, consists in
positioning the toroidal core 10 inside the cavity 38
presentin the first containment element 40. Subsequent-
ly, the interface elements 110 and the components 81 of
the circuit are positioned in the corresponding first and
second housing means. The terminals 17 of the second-
ary winding 15 and the terminals 74 of the third winding,
through the second openings 42 and the fourth openings
72, are welded, respectively, to the interface elements
110 and to the testing circuit, possibly using the service
pocket 130 referred to above. The subsequent opera-
tions consist in fitting together the two containment ele-
ments 40 and 50 and in the subsequent insertion of the
primary conductors 12 inside the elements themselves,
by using the first guiding and mutual-insulation means.
After anchoring the containment structure 1 using the
corresponding anchoring means, there follows the oper-
ation of bending of said primary conductors 12, exploiting
the action of the second guiding and mutual-insulation
means. Finally, the containment structure is then inserted
inside the box for containing electrical-protection appa-
ratuses, possibly through the action of the centring holes
used for automated conveyance to enable a more stable
positioning.

[0041] The technical solutions adopted for the contain-
ment structure enable the pre-set tasks and purposes to
be fully achieved. In particular, the containment structure
is extremely simple and compact and is made up of a
reduced number of components. The sensor means are
stably contained inside the corresponding containment
elements, and the structure itself can be stably inserted
inside the electrical-protection device in which it is to be
used.

[0042] Assembly of the containment structure is com-
pletely automated, as likewise are the operations of con-
veyance, of insertion of said structure in the protection
apparatus, and of connection thereto, owing to the pre-
cise and constant references offered by the technical so-
lutions adopted.

Claims

1. A containment structure (1) for containing current-
sensor means to be used in protection apparatuses
for electrical networks, said sensor means compris-
ing at least:

- a substantially toroidal core (10), enveloped by
corresponding protection covers (11);

- a primary winding, comprising two or more pri-
mary conductors (12) passing inside the toroidal
core (10); and

- a secondary winding (15), wound on the out-
side of said protection covers (11) of said toroi-
dal core (10);
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said containment structure comprising at least a first
containment element (40), coupled to a second con-
tainment element (50) via corresponding coupling
means (60); said containment elements (40, 50)
comprising inside them said sensor means and com-
prising first openings (41) and second openings (42)
for enabling terminals (12) of said primary conduc-
tors (12) and terminals (17) of said secondary wind-
ing (15), respectively, to come out, characterized
in that said first containment element (40) com-
prises externally a bottom resting surface (43),
a front surface (45), a first side wall (47) and a
second side wall (48), atop surface (44) opposite
to said bottom surface (43). and a rear surface
(49) opposite to said front surface (45), said sec-
ond openings (42) being made on at least one of
said side surfaces (47, 48) belonging to said first
containment element (40).

The containment structure (1) according to Claim 1,
characterized in that said toroidal core (10) is com-
pletely contained inside said first containment ele-
ment (40).

The containment structure (1) according to Claim 1
or Claim 2, characterized in that said first contain-
ment element (40) has a substantially prismatic
shape with aninternal cavity (38) designed to contain
said sensor means, said rear surface (49) compris-
ing a third opening for insertion of said sensor means
within said internal cavity (38).

The containment structure (1) according to Claim 3,
characterized in that said internal cavity (38) de-
velops in a direction substantially orthogonal to said
front surface (45), said internal cavity (38) containing
said toroidal core (10) in such a way that its axis will
be substantially orthogonal to said front surface (45).

The containment structure (1) according to one or
more of the preceding claims, characterized in that
said second containment element (50) has a preva-
lently flat configuration, comprising a front surface
(51) and a rear surface (52) opposed to the former.

The containment structure (1) according to one or
more of the preceding claims, characterized in that
said rear surface (49) of said first containment ele-
ment (40) is coupled to said front surface (51) of said
second containment element (50).

The containment structure (1) according to Claim 6,
characterized in that said coupling means (60)
comprise pins (61) and geometrically conjugated
seats (62) made, respectively, on said rear surface
(46) of said first containment element (40) and/or on
said front surface (51) of said second containment
element (50).
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10.

1.

12.

13.

14.

15.

16.

The containment structure (1) according to one or
more of the preceding claims, characterized in that
itcomprises cantilever parts (99) projecting from said
first containment element (40) and/or from said sec-
ond containment element (50).

The containment structure (1) according to Claim 1,
characterized in that said first openings (41) are
made on the front surface (45) of said first element
(40) and on the front surface (51) of said second
containment element (50),

The containment structure (1) according to one or
more of the preceding claims, characterized in that
said containment elements (40, 50) comprise fourth
openings for enabling the terminals (74) of a third
winding (70) of said toroidal core (10) to come out,
said third winding (70) being used for providing a
testing circuit (71) for verifying correct operation of
said protection apparatus.

The containment structure (1) according to Claim 10,
characterized in that said fourth openings are pref-
erably made through recesses (105) made on said
rear surface (46) of said first containment element
(40).

The containment structure (1) according to Claim 10
or Claim 11, characterized in that it comprises first
means for housing the components used for provid-
ing said testing circuit (71).

The containment structure (1) according to Claim 12,
characterized in that said first housing means com-
prise said shaped seats (77) made on said first con-
tainment element (40) and/or on said cantilever parts
(99) projecting from said first containment element
(40).

The containment structure (1) according to one or
more of the preceding claims, characterized in that
it comprises first means for guiding and mutual in-
sulation of said primary conductors (12) within said
containment elements (40, 50).

The containment structure (1) according Claim to 14,
characterized in that said first guiding and mutual-
insulation means comprise first internal ends (81),
which project from said front surface (45) of said first
containment element (40) and from said front surface
(51) of said second containment element (50), said
first internal ends (81) developing in a direction sub-
stantially orthogonal to said front surface (45) and to
said front surface (51).

The containment structure (1) according to one or
more of the preceding claims, characterized in that
it comprises second guiding and mutual-insulation
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means for said conductors on the outside of said
containment elements (40, 50).

The containment structure (1) according to Claim 16,
characterized in that said second guiding and mu-
tual-insulation means are made via shapings (82)
projecting outwards from the front surface (45) of
said first containment element (40) and/or from said
rear surface (52) of said second containment ele-
ment (50).

The containment structure (1) according to one or
more of the preceding claims, characterized in that
it comprises means for anchorage of said structure

(1)

The containment structure (1) according to Claim 18,
characterized in that said anchoring means com-
prise anchoring seats (90) made on said front sur-
face (45) of said first containment element (40) and
on said rear surface (52) of said second containment
element (50).

The containment structure (1) according to one or
more of the preceding claims, characterized in that
it comprises supporting means and/or spacers for
said toroidal core (10).

The containment structure (1) according to Claim 20,
characterized in that said supporting means and/or
spacers comprise second internal ends projecting
from said front surface (51) of said second element
(50), said second internal ends developing in a di-
rection substantially orthogonal to said front surface
(51) and resting their free ends on said toroidal core
(10).

The containment structure (1) according to one or
more of the preceding claims, characterized in that
it comprises positioning means designed to simplify
and optimize automated conveyance during the step
of assembly of said protection apparatuses.

The containment structure (1) according to Claim 22,
characterized in that said positioning means com-
prise centring holes (96) made on said bottom resting
surface (43) of said first containment element (40).

The containment structure (1) according to Claim 1,
characterized in that it comprises second means
forhousing interface elements (110) designed to pro-
vide arigid outlet in a fixed position for said terminals
(17) of said secondary winding (15).

The containment structure (1) according to Claim 24,
characterized in that said second housing means
comprise at least one housing pocket (115), made
on the outside of the first containment element (40),
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26.

12

said housing pocket (115) being made through a first
part (116) projecting from said first containment el-
ement (40) and having first grooves (120) for inser-
tion of said interface elements (110) in a direction
substantially parallel to that in which said first con-
tainment element (40) develops.

The containment structure (1) according to one or
more of the preceding claims, characterized in that
it comprises a service pocket (130) designed for
housing said interface elements (110) during the
step of welding of said terminals (17) of said second
winding (15) to said interface elements (110) and of
said terminals of said third winding (74) to said testing
circuit, said service pocket (130) being made through
a second part projecting from said first containment
element (40) and having second grooves (140) for
insertion of said interface elements (110) in a direc-
tion that enables the aforesaid welds to be made on
substantially the same plane.

Patentanspriiche

1.

Aufnahmestruktur (1) zum Aufnehmen eines Strom-
sensors zur Verwendung in Schutzvoruchtungen fir
elektrische Netzwerke, wobei der Sensor mindes-
tens aufweist:

- einen von entsprechenden Schutzabdeckun-
gen (11) umhillten, im Wesentlichen ringférmi-
gen Kern (10);

- eine Primarwicklung, die zwei oder mehr Pri-
marleiter (12) aufweist, die innerhalb des ring-
férmigen Kerns (10) verlaufen; und

- eine an der AuRenseite der Schutzabdeckun-
gen (11) des ringférmigen Kerns (10) gewickelte
Sekundarwicklung (15);

wobei die Aufnahmestruktur mindestens ein erstes
Aufnahmeelement (40) aufweist, das Uber eine ent-
sprechende Kopplungseinrichtung (60) mit einem
zweiten Aufnahmeelement (50) gekoppelt ist;

wobei die Aufnahmeelemente (40, 50) in ihrem In-
neren den Sensor aufweisen und erste Offnungen
(41) und zweite Offnungen (42) aufweisen, um den
Austritt der Anschlisse (12) der Primaérleiter (12)
bzw. der Anschlisse (17) der Sekundarwicklung
(15) zu ermoglichen, dadurch gekennzeichnet,
dass das erste Aufnahmeelement (40) aul3en eine
untere Auflageflache (43), eine vordere Flache (45),
eine erste Seitenwand (47) und eine zweite Seiten-
wand (48), eine gegeniber der unteren Flache (43)
angeordnete obere Flache (44) und eine gegenlber
der vorderen Flache (45) angeordnete hintere Fla-
che (49) aufweist, wobei die zweiten Offnungen (42)
an mindestens einer der Seitenflachen (47, 48) ge-
bildetsind, die zu dem ersten Aufnahmeelement (40)
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gehoren.

Aufnahmestruktur (1) nach Anspruch 1, dadurch
gekennzeichnet, dass der ringférmige Kern (10)
vollstdndig in dem ersten Aufnahmeelement (40)
aufgenommen ist.

Aufnahmestruktur (1) nach Anspruch 1 oder An-
spruch 2, dadurch gekennzeichnet, dassdas erste
Aufnahmeelement (40) im Wesentlichen die Form
eines Prismas hat und eine Innenausnehmung (38)
aufweist, die dafur ausgelegt ist, den Sensor aufzu-
nehmen, wobei die hinteren Flache (49) eine dritte
Offnung zum Einfligen des Sensors in die Innenaus-
nehmung (38) aufweist.

Aufnahmestruktur (1) nach Anspruch 3, dadurch
gekennzeichnet, dass sich die Innenausnehmung
(38) in eine zu der vorderen Flache (45) im Wesent-
lichen orthogonale Richtung erstreckt, wobei die In-
nenausnehmung (38) den ringférmigen Kern (10)
derart aufnimmt, dass dessen Achse im Wesentli-
chen orthogonal zu der vorderen Flache (45) ver-
1auft.

Aufnahmestruktur (1) nach einem oder mehreren
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass das zweite Aufnahmeelement (50)
eine vorwiegend flache Konfiguration hat und eine
vordere Flache (51) und eine dieser gegentberlie-
gende hintere Flache (52) aufweist.

Aufnahmestruktur (1) nach einem oder mehreren
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass die hintere Flache (49) des ersten
Aufnahmeelements (40) mit der vorderen Flache
(51) des zweiten Aufnahmeelements (50) gekoppelt
ist.

Aufnahmestruktur (1) nach Anspruch 6, dadurch
gekennzeichnet, dass die Kopplungseinrichtung
(60) Stifte (61) und geometrisch konjugierte Sitze
(62) aufweist, die an der hinteren Flache (46) des
ersten Aufnahmeelements (40) und/oder an der vor-
deren Flache (51) des zweiten Aufnahmeelements
(50) gebildet sind.

Aufnahmestruktur (1) nach einem oder mehreren
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass sie Auskragungsteile (99) aufweist,
die von dem ersten Aufnahmeelement (40) und/oder
dem zweiten Aufnahmeelement (50) hervorragen.

Aufnahmestruktur (1) nach Anspruch 1, dadurch
gekennzeichnet, dass die ersten Offnungen (41)
an der vorderen Flache (45) des ersten Elements
(40) und an der vorderen Flache (51) des zweiten
Aufnahmeelements (50) gebildet sind.
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17.

Aufnahmestruktur (1) nach einem oder mehreren
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass die Aufnahmeelemente (40, 50) vier-
te (")ffnungen aufweisen, um den Austritt der An-
schliisse (74) einer dritten Wicklung (70) des ring-
férmigen Kerns (10) zu ermdglichen, wobei die dritte
Wicklung (70) zur Schaffung einer Testschaltung
(71) zum Uberpriiffen des korrekten Betriebs der
Schutzvorrichtung verwendet wird.

Aufnahmestruktur (1) nach Anspruch 10, dadurch
gekennzeichnet, dass die vierten Offnungen vor-
zugsweise durch Vertiefungen (105) gebildet sind,
die an der hinteren Flache (46) des ersten Aufnah-
meelements (40) gebildet sind.

Aufnahmestruktur (1) nach Anspruch 10 oder An-
spruch 11, dadurch gekennzeichnet, dass sie eine
erste Gehauseeinrichtung fir die Komponenten auf-
weist, die zur Schaffung der Testschaltung (71) ver-
wendet werden.

Aufnahmestruktur (1) nach Anspruch 12, dadurch
gekennzeichnet, dass die erste Gehauseeinrich-
tung geformte Sitze (77) aufweist, die an dem ersten
Aufnahmeelement (40) und/oder an den von dem
ersten Aufnahmeelement (40) hervorragenden Aus-
kragungsteilen (99) gebildet sind.

Aufnahmestruktur (1) nach einem oder mehreren
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass sie eine erste Einrichtung zum Fih-
ren und gegenseitigen Isolieren der Priméarleiter (12)
innerhalb der Aufnahmeelemente (40, 50) aufweist.

Aufnahmestruktur (1) nach Anspruch 14, dadurch
gekennzeichnet, dass die erste Einrichtung zum
Fihren und gegenseitigen Isolieren erste innere En-
den (81) aufweist, die von der vorderen Flache (45)
des ersten Aufnahmeelements (40) und von der vor-
deren Flache (51) des zweiten Aufnahmeelements
(50) hemorragen, wobei die ersten inneren Enden
(81) sichin eine Richtung erstrecken, die im Wesent-
lichen orthogonal zu der vorderen Flache (45) und
der vorderen Flache (51) verlauft.

Aufnahmestruktur (1) nach einem oder mehreren
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass sie eine zweite Einrichtung zum Fih-
ren und gegenseitigen Isolieren fir die Leiter auf der
AuBenseite der Aufnahmeelemente (40, 50) auf-
weist.

Aufnahmestruktur (1) nach Anspruch 16, dadurch
gekennzeichnet, dass die zweite Einrichtung zum
Fihren und gegenseitigen Isolieren durch Formun-
gen (82) gebildet ist, die von der vorderen Flache
(45) des ersten Aufnahmeelements (40) und/oder
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von der hinteren Flache (52) des zweiten Aufnah-
meelements (50) nach aul’en hervorragen.

Aufnahmestruktur (1) nach einem oder mehreren
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass sie eine Einrichtung zur Veranke-
rung der Struktur (1) aufweist.

Aufnahmestruktur (1) nach Anspruch 18, dadurch
gekennzeichnet, dass die Verankerungseinrich-
tung an der vorderen Flache (45) des ersten Aufnah-
meelements (40) und an der hinteren Flache (52)
des zweiten Aufnahmeelements (50) gebildete Ver-
ankerungssitze (90) aufweist.

Aufnahmestruktur (1) nach einem oder mehreren
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass sie eine Tragereinrichtung und/oder
Abstandshalter fur den ringférmigen Kern (10) auf-
weist.

Aufnahmestruktur (1) nach Anspruch 20, dadurch
gekennzeichnet, dass die Tragereinrichtung
und/oder die Abstandshalter zweite innere Enden
aufweisen, die von der vorderen Flache (51) des
zweiten Elements (50) hervorragen, wobei sich die
zweiten inneren Enden in einer zu der vorderen FIla-
che (51) im Wesentlichen orthogonalen Richtung er-
strecken und mit ihren freien Enden auf dem ringfér-
migen Kern (10) aufliegen.

Aufnahmestruktur (1) nach einem oder mehreren
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass sie eine Positionierungseinrichtung
aufweist, die dafiirausgelegtist, den automatisierten
Transport wahrend des Schrittes der Montage der
Schutzvorrichtungen zu vereinfachen und zu opti-
mieren.

Aufnahmestruktur (1) nach Anspruch 22, dadurch
gekennzeichnet, dass die Positionierungseinrich-
tung an der unteren Auflageflache (43) des ersten
Aufnahmeelements (40) gebildete Zentrierbohrun-
gen (96) aufweist.

Aufnahmestruktur (1) nach Anspruch 1, dadurch
gekennzeichnet, dass sie eine zweite Gehausee-
inrichtung fir Schnittstellenelemente (110) aufweist,
die dafuir ausgelegtist, einen starren Auslass in einer
fixierten Position fiir die Anschliisse (17) der Sekun-
darwicklung (15) zu schaffen.

Aufnahmestruktur (1) nach Anspruch 24, dadurch
gekennzeichnet, dass die zweite Gehauseeinrich-
tung mindestens eine Gehausetasche (115) auf-
weist, die an der AuRRenseite des ersten Aufnahme-
elements (40) gebildet ist, wobei die Gehausetasche
(115) durch einen ersten Teil (116) gebildet ist, der
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von dem ersten Aufnahmeelement (40) hervorragt
und erste Ausnehmungen (120) zum Einfligen der
Schnittstellenelemente (110) in eine Richtung hat,
die zu derjenigen, in die sich das erste Aufnahmee-
lement (40) erstreckt, im Wesentlichen parallel ver-
14uft.

Aufnahmestruktur (1) nach einem oder mehreren
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass sie eine Montagetasche (130) auf-
weist, die daflr ausgelegt ist, die Schnittstellenele-
mente (110) wahrend des Schrittes des SchweilRens
der Anschlisse (17) der zweiten Wicklung (15) an
die Schnittstellenelemente (110) und der Anschlis-
se der dritten Wicklung (74) an die Testschaltung
aufzunehmen, wobei die Montagetasche (130)
durch einen zweiten Teil gebildet ist, der von dem
ersten Aufnahmeelement (40) hemorragtund zweite
Ausnehmungen (140) zum Einfligen der Schnittstel-
lenelemente (110) in einer Richtung hat, die es er-
mdglicht, dass die oben genannten SchweiRungen
im Wesentlichen in der gleichen Ebene erfolgen.

Revendications

Structure de confinement (1) pour contenir des
moyens formant capteur de courant a utiliser dans
des appareils de protection pour des réseaux élec-
triques, lesdits moyens formant capteur comprenant
au moins:

- un noyau sensiblement toroidal (10), envelop-
pé par des capots de protection (11) correspon-
dants;

- un enroulement primaires, comprenant deux
conducteurs primaires (12) ou plus passant a
I'intérieur du noyau toroidal (10); et

- un enroulement secondaire (15), enroulé sur
I'extérieur desdits capots de protection (11) du-
dit noyau toroidal (10);

ladite structure de confinement comprenant au
moins un premier élément de confinement (40), ac-
couplé a un deuxieme élément de confinement (50)
par l'intermédiaire de moyens d’accouplement (60)
correspondants;

lesdits éléments de confinement (40, 50) compre-
nant, a I'intérieur de ceux-ci, lesdits moyens formant
capteur et comprenant des premiéres ouvertures
(41) et des deuxiemes ouvertures (42) pour permet-
tre la sortie des bornes (12) desdits conducteurs pri-
maires (12) et des bornes (17) dudit enroulement
secondaire (15), respectivement, caractérisée en
ce que ledit premier élément de confinement (40)
comprend, extérieurement, une surface d’appui in-
férieure (43), une surface avant (45), une premiéere
paroi latérale (47) et une deuxieme paroi latérale
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(48), une surface supérieure (44) opposée a ladite
surface inférieure (43), et une surface arriére (49)
opposée a ladite surface avant (45), lesdites deuxié-
mes ouvertures (42) étant réalisées sur au moins
I'une desdites surfaces latérales (47, 48) apparte-
nant au dit premier élément de confinement (40).

Structure de confinement (1) selon la revendication
1, caractérisée en ce que ledit noyau toroidal (10)
est complétement contenu a I'intérieur dudit premier
élément de confinement (40).

Structure de confinement (1) selon la revendication
1 oularevendication 2, caractérisée en ce que ledit
premier élément de confinement (40) a une forme
sensiblement prismatique avec une cavité interne
(38) congue pour contenir lesdits moyens formant
capteur, ladite surface arriére (49) comprenant une
troisieme ouverture pour I'insertion desdits moyens
formant capteur dans ladite cavité interne (38).

Structure de confinement (1) selon la revendication
3, caractérisée en ce que ladite cavité interne (38)
se développe dans une direction sensiblement or-
thogonale a ladite surface avant (45), ladite cavité
interne (38) contenant ledit noyau toroidal (10) de
maniere a ce que son axe soit sensiblement ortho-
gonal a ladite surface avant (45).

Structure de confinement (1) selon une ou plusieurs
des revendications précédentes, caractérisée en
ce que ledit deuxiéme élément de confinement (50)
a une configuration principalement plate, compre-
nant une surface avant (51) et une surface arriére
(52) opposée a la premiere.

Structure de confinement (1) selon une ou plusieurs
des revendications précédentes, caractérisée en
ce que ladite surface arriére (49) dudit premier élé-
ment de confinement (40) est accouplée a ladite sur-
face avant (51) dudit deuxieme élément de confine-
ment (50).

Structure de confinement (1) selon la revendication
6, caractérisée en ce que lesdits moyens d’accou-
plement (60) comprennent des broches (61) et des
sieges géométriguement conjugués (62) réalisés,
respectivement, sur ladite surface arriére (46) dudit
premier élément de confinement (40) et/ou sur ladite
surface avant (51) dudit deuxiéme élément de con-
finement (50).

Structure de confinement (1) selon une ou plusieurs
des revendications précédentes, caractérisée en
ce qu’elle comprend des parties en porte-a-faux (99)
faisant saillie dudit premier élément de confinement
(40) et/ou dudit deuxieme élément de confinement
(50).
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16.

Structure de confinement (1) selon la revendication
1, caractérisée en ce que lesdites premiéres ouver-
tures (41) sont réalisées sur la surface avant (45)
dudit premier élément (40) et sur la surface avant
(51) dudit deuxieme élément de confinement (50).

Structure de confinement (1) selon une ou plusieurs
des revendications précédentes, caractérisée en
ce que lesdits éléments de confinement (40, 50)
comprennent des quatriémes ouvertures pour per-
mettre la sortie des bornes (74) d’un troisiéme en-
roulement (70) dudit noyau toroidal (10), ledit troi-
siéme enroulement (70) étant utilisé pour réaliser un
circuit de test (71) pour vérifier le fonctionnement
correct dudit appareil de protection.

Structure de confinement (1) selon la revendication
10, caractérisée en ce que lesdites quatriemes
ouvertures sont de préférence réalisées a travers
des évidements (105) réalisés sur ladite surface ar-
riere (46) dudit premier élément de confinement (40).

Structure de confinement (1) selon la revendication
10 ou larevendication 11, caractérisée en ce qu’el-
le comprend des premiers moyens pour recevoir les
composants utilisés pour réaliser ledit circuit de test
(71).

Structure de confinement (1) selon la revendication
12, caractérisée en ce que lesdits premiers moyens
de logement comprennentlesdits sieges formés (77)
réalisés sur ledit premier élément de confinement
(40) et/ou sur lesdites parties en porte-a-faux (99)
faisant saillie dudit premier élément de confinement
(40).

Structure de confinement (1) selon une ou plusieurs
des revendications précédentes, caractérisée en
ce qu’elle comprend des premiers moyens pour le
guidage et l'isolement mutuel desdits conducteurs
primaires (12) dans lesdits éléments de confinement
(40, 50).

Structure de confinement (1) selon la revendication
14, caractérisée en ce que lesdits premiers moyens
de guidage et d’isolement mutuel comprennent des
premieres extrémités internes (81), qui font saillie de
ladite surface avant (45) dudit premier élément de
confinement (40) et de ladite surface avant (51) dudit
deuxieme élémentde confinement (50), lesdites pre-
mieres extrémités internes (81) se développantdans
une direction sensiblement orthogonale a ladite sur-
face avant (45) et a ladite surface avant (51).

Structure de confinement (1) selon une ou plusieurs
des revendications précédentes, caractérisée en
ce qu’elle comprend des deuxiemes moyens de gui-
dage et d’'isolement mutuel pour lesdits conducteurs
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a I'extérieur desdits éléments de confinement (40,
50).

Structure de confinement (1) selon la revendication
16, caractérisée en ce que lesdits deuxiémes
moyens de guidage et d’isolement mutuel sont réa-
lisés par I'intermédiaire de profils (82) faisant saillie
a I'extérieur de la surface avant (45) dudit premier
élément de confinement (40) et/ou de ladite surface
arriere (52) dudit deuxieme élément de confinement
(50).

Structure de confinement (1) selon une ou plusieurs
des revendications précédentes, caractérisée en
ce qu’elle comprend des moyens pour I'ancrage de
ladite structure (1).

Structure de confinement (1) selon la revendication
18, caractérisée en ce que lesdits moyens d’ancra-
ge comprennent des siéges d’ancrage (90) réalisés
sur ladite surface avant (45) dudit premier élément
de confinement (40) et sur ladite surface arriere (52)
dudit deuxiéme élément de confinement (50).

Structure de confinement (1) selon une ou plusieurs
des revendications précédentes, caractérisée en
ce qu’elle comprend des moyens de support et/ou
des éléments d’espacement pour ledit noyau toroi-
dal (10).

Structure de confinement (1) selon la revendication
20, caractérisée en ce que lesdits moyens de sup-
port et/ou lesdits éléments d’espacement compren-
nent des deuxiémes extrémités internes faisant
saillie de ladite surface avant (51) dudit deuxieme
élément (50), lesdites deuxiémes extrémités inter-
nes se développantdans une direction sensiblement
orthogonale a ladite surface avant (51) et appuyant
leurs extrémités libres sur ledit noyau toroidal (10).

Structure de confinement (1) selon une ou plusieurs
des revendications précédentes, caractérisée en
ce qu’elle comprend des moyens de positionnement
congus pour simplifier et optimiser le transport auto-
matisé pendant I'étape d’assemblage desdits appa-
reils de protection.

Structure de confinement (1) selon la revendication
22, caractérisée en ce que lesdits moyens de po-
sitionnement comprennent des trous de centrage
(96) réalisés surladite surface d’appuiinférieure (43)
dudit premier élément de confinement (40).

Structure de confinement (1) selon la revendication
1, caractérisée en ce qu’elle comprend des deuxie-
mes moyens pour recevoir des éléments d’interface
(110) congus pour réaliser une sortie rigide dans une
position fixe pour lesdites bornes (17) dudit enrou-
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25.

26.

20
lement secondaire (15).

Structure de confinement (1) selon la revendication
24, caractérisée en ce que lesdits deuxiemes
moyens de logement comprennent au moins une po-
che de logement (115), réalisée sur I'extérieur du
premier élément de confinement (40), ladite poche
de logement (115) étant realisée a travers une pre-
miere partie (116) faisant saillie dudit premier élé-
ment de confinement (40) et comportantdes premié-
res rainures (120) pour l'insertion desdits éléments
d’interface (110) dans une direction sensiblement
parallele a celle dans laquelle ledit premier élément
de confinement (40) se développe.

Structure de confinement (1) selon une ou plusieurs
des revendications précédentes, caractérisée en
ce qu’elle comprend une poche de service (130)
congue pour recevoir lesdits éléments d’interface
(110) pendant I'étape de soudage desdites bornes
(17) dudit deuxiéme enroulement (15) aux dits élé-
ments d’interface (110) et desdites bornes dudit troi-
siéme enroulement (74) au dit circuit de test, ladite
poche de service (130) étant réalisée a travers une
deuxiéme partie faisant saillie dudit premier élément
de confinement (40) et comportant des deuxiémes
rainures (140) pour l'insertion desdits éléments d’in-
terface (110) dans une direction qui permet la réali-
sation des soudures susmentionnées sensiblement
dans le méme plan.
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