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Description

[0001] The present description refers to an electrical
resetting apparatus adapted to be associated to a pro-
tection device for automatic resetting thereof.
[0002] In particular the present description refers to an
electrical resetting apparatus of the type defined in the
preamble of claim 1. An electrical apparatus of such type
is known for example from the European patent applica-
tion published under reference EP 1744428.
[0003] As known, protection devices (such as, for ex-
ample, automatic circuit breakers, differential circuit
breakers, or differential automatic circuit breakers) in-
stalled in a system can be subject to failures in case of
untimely interventions. For example, in the specific case
of differential circuit breakers, a frequent phenomenon
is represented by tripping, i.e. the untimely opening of
the circuit breaker due to dispersion currents which are
generated towards the earth due to transient overvoltage
on the power supply line (direct or indirect lightning dis-
charge on the line) or due to temporary failure of the
insulator.
[0004] If the installation area is not guarded, an un-
timely tripping of the protection device is not followed by
a manual closure and thus there may be major failures,
such as: failure of the anti-burglary systems or security
systems in general, pumping systems, refrigeration de-
vices.
[0005] These problems were addressed and solved by
resetting electrical apparatuses to be associated to the
protection devices which are capable of resetting and
thus, automatically closing, i.e. without the manual inter-
vention of the operator, such devices after a preset period
of the tripping. As mentioned above, an electrical reset-
ting apparatus of the prior art is described in the patent
application published under reference EP1744428.
[0006] An object of the present description is to pro-
pose an improved electrical resetting apparatus with re-
spect to the resetting apparatus of the prior art and which,
in particular, is provided with an even more intuitive user
interface and which guarantees even higher perform-
ance in terms of safety.
[0007] Such object is provided according to the inven-
tion through an electrical resetting apparatus as generally
described in the attached claim 1. Preferred embodi-
ments of said apparatus are described in the dependent
claims.
[0008] Further characteristics and advantages of an
apparatus according to the present description shall be
apparent from the detailed description that follows, pro-
vided purely by way of non-limiting example, with refer-
ence to the attached drawings, wherein:

- figure 1 is a perspective view of an assembled elec-
trical group comprising an electrical resetting appa-
ratus and an associated protection device, in which
the electrical apparatus is shown in a first operating
configuration;

- figure 2 is a perspective view and with some parts
removed of the electrical resetting apparatus of fig-
ure 1, in which the electrical apparatus is shown in
a second operating configuration;

- figure 3 is a perspective view and with some parts
removed of the electrical resetting apparatus of fig-
ure 1, in which the electrical apparatus is shown in
a third operating configuration;

- figure 4a is a perspective view of the electrical ap-
paratus of figure 1, in which the electrical resetting
apparatus is shown in a fourth operating configura-
tion;

- figure 4b is a perspective view of the electrical re-
setting apparatus of figure 1, in which the electrical
apparatus is shown in the same operating configu-
ration of figure 1;

- figure 5 shows a perspective view of three mutually
assembled components of the electrical resetting
apparatus of figure 1;

- figure 6a shows a perspective view of two compo-
nents of the electrical resetting apparatus of figure
1, in which such components are shown separate
from each other;

- figure 6b shows a perspective view of a further com-
ponent of the electrical resetting apparatus of figure
1;

- figure 6c shows a perspective view of the further
component of figure 6b together with one of the com-
ponents of figure 6a;

- figure 6d shows a perspective view of a further com-
ponent of the electrical resetting apparatus of figure
1;

- figure 7 is a plane view in which some inner parts of
the electrical apparatus of figure 1 are represented,
and in which the electrical apparatus is in the same
operating configuration of figure 1;

- figure 8 is a plane view in which the inner parts of
the electrical apparatus of figure 1 represented in
figure 7 are represented, in which the electrical ap-
paratus is in the operating configuration of figure 2;

- figure 8a is a view entirely similar to figure 8 in which
one of the components of the electrical apparatus (i.
e. the component represented in figure 6b) is shown
in a different operating configuration;

- figure 9 represents a simplified functional block dia-
gram of the electrical apparatus of figure 1;

- figure 10 is a plane view in which some inner parts
of the electrical apparatus of figure 1 are represent-
ed, and in which the electrical apparatus is in the
same operating configuration of figure 1;

- figure 11 is a plane view in which some inner parts
of the electrical apparatus of figure 1 are represent-
ed, and in which the electrical apparatus is in the
same operating configuration of figure 2;

- figure 12 is a plane view in which some inner parts
of the electrical apparatus of figure 1 are represent-
ed, and in which the electrical apparatus is in the
same operating configuration of figure 3;
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- figure 13 is a plane view in which some inner parts
of the electrical apparatus of figure 1 are represent-
ed, and in which the electrical apparatus is in a con-
figuration of transition between the operating config-
uration of figure 3 and the operating configuration of
figure 1;

- figure 14 is a perspective view of the electrical re-
setting apparatus of figure 1, in which the apparatus
is shown in the operating configuration of figure 1;

- figure 15 is a perspective view of the protection de-
vice of figure 1; and

- figure 16 is a perspective view of the electrical re-
setting apparatus of figure 1, in which the apparatus
is shown with some parts removed and in the oper-
ating configuration of figure 4.

[0009] With reference to figure 1, an electrical group
1, in assembled configuration, is shown, comprising an
electrical protection device 20 operatively associated to
an electrical resetting apparatus 10. From now hence-
forth in the present description the electrical resetting ap-
paratus 10 shall be indicated, without entailing any re-
striction whatsoever, by the term "reset module 10".
[0010] The electrical protection device 20 is provided
with input terminals 27i, 28i (for example, a phase termi-
nal or a neutral terminal) for connection to a power supply
network and with output terminals, not visible in the fig-
ures, for connection to an electric load circuit (such as,
for example, a household electrical system). In a per se
known manner, the electrical protection device 20 is such
to acquire a closed operating state, in which the load
circuit is connected to the power supply network, and an
open operating step (figures 1 and 15), in which the load
circuit is disconnected from the power supply network.
In a per se known manner, the protection device 20 com-
prises a rotatable control lever 22 adapted to be moved
to switch the operating state of the protection device 20,
between two operating positions respectively corre-
sponding to the open operating state (in the example
when the lever 22 is directed downwards - figure 15) and
to the closed operating state (in the example, when the
lever 22 is directed upwards).
[0011] In the particular represented example, the elec-
trical protection device 20 is a modular protection device
such as for example a "miniature circuit breaker". The
electrical protection device 20 can be, for example, one
of the following conventional circuit breakers: automatic
circuit breaker, differential circuit breaker, differential au-
tomatic circuit breaker. For the sake of simplicity, from
now henceforth the electrical protection device 20 shall
be indicated, without entailing any restriction whatsoev-
er, by the term "circuit breaker module 20".
[0012] The circuit breaker module 20 comprises a con-
tainer body 25 made of insulating material which houses
electromechanical components (not shown in that
known) therein. Furthermore, with reference to figure 15
the circuit breaker module 20 has at least on the lateral
wall 81 adapted in use to face a lateral wall 101 of the

reset module 10 a slotted aperture 82 in which an inter-
face pin 92 projecting from the lateral wall 101 of the reset
module 10 through a slotted aperture 102 can be inserted
from outside. Such interface pin 92 is adapted to be me-
chanically coupled with an engaging and disengaging
mechanism (not shown in that conventional) housed in
the container body 25.
[0013] With reference to the attached figures, the reset
module 10 comprises a container body 15, made of in-
sulating material, for example including a central part 15’
and two lateral shells 15", 15’’’ fixed to the central part
15’, so as to define two inner subcompartments, one of
which is indicated with V1, between the central part 15’
and the lateral shell 15", and the other indicated with V2,
between the central part 15’ and the lateral shell 15"’. It
should be observed that the reset module 10 is a module
separated from the circuit breaker module 20, in that the
container body 15 of the reset module 10 is independent
from container body 25 of the circuit breaker module 20.
[0014] According to an embodiment, the container
body 15 of the reset module 10 is provided with reversible
fixing elements 19 which allow coupling and/or decou-
pling to/from the container body 25 of the circuit breaker
module 20. Such fixing elements are known from the Eu-
ropean patent application published under reference EP
2180495.
[0015] The reset module 10 comprises a first plurality
of terminals 17i, 18i adapted to be connected to the power
supply network, for example through the input terminals
27i, 28i of the circuit breaker module 20. Furthermore,
the reset module 10 comprises a second plurality of ter-
minals 16o,17o,18o, one of which 16o is adapted to be
connected to an earth reference of the load circuit and
the remaining two 17o, 18o are adapted to be connected,
for example, through the output terminals of the circuit
breaker module 20, to the load circuit.
[0016] The reset module 10 comprises:

- a resetting device 11, 13, 30, 31, 32 comprising a
resetting arm 13 adapted to mechanically cooperate
with the control lever 22 of the circuit breaker module
20; and

- a control circuit 50 adapted to be connected (in the
example through the terminals 17o, 18o) to the elec-
tric load circuit to detect an operating state thereof
in order to control the resetting device 11, 13, 30,
31, 32.

[0017] The resetting arm 13 is adapted to be opera-
tively coupled to the control lever 22 of the associable
circuit breaker module 20 so as to be integral thereto in
rotation. For example, the resetting arm 13 is provided
with a coupling channel 47 (figure 14) adapted to at least
partly receive the control lever 22.
[0018] Furthermore the reset module 10 comprises a
slidable protective cover 24, also described in the previ-
ously mentioned patent application EP 1744428, slidably
coupled to the container body 15 so as to be manually
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translated between two operating positions, respectively
sectioning (figure 4a) and resetting (figure 4b) positions.
Advantageously the slidable protective cover 24 projects
laterally with respect to the container body 15 from the
side of the associable circuit breaker module 20, so as
to prevent a manual actuation by direct contact with the
resetting arm 13 and/or with the control lever 22.
[0019] According to an embodiment, the reset module
10 comprises an electric motor 30, for example of the
reversible synchronous type, operatively connected to
the resetting arm 13 through mechanical coupling com-
ponents 31, 32, such as for example a plurality of toothed
wheels 31 and a thrust gear 32.
[0020] As observable in figures 6 and 7, the electric
motor 30 comprises a drive shaft 30’ rotatable around a
rotation axis M-M.
[0021] According to a non-limiting embodiment, the
electric motor 30 is a 12 V motor and the mechanical
coupling components 31,32 allow connecting the reset-
ting arm 13 to the electric motor 30 so as to guarantee a
desired reduction ratio.
[0022] Preferably the mechanical coupling compo-
nents 31, 32 are such that the resetting arm 13 can ac-
quire an operating coupling configuration (for example,
represented in figure 7), in which a rotation of the reset-
ting arm 13 is constrained to a movement of the electric
motor 30, and an idle configuration (for example in the
configuration of figure 8a), in which the resetting arm 13
can rotate freely without being braked or blocked by the
motor 30 (for example to allow the resetting arm 13 to
follow - with a suitable speed - a tripping of the associated
circuit breaker module 20 and move to the configuration
of figure 3). In order to attain what has been indicated
above, it can for example be provided for that the reset-
ting arm 13 be operatively coupled to the motor 30
through a thrust gear 32 rotatably coupled with clearance
to the resetting arm 13 and rotatably rigidly coupled to
the motor 30, for example through one or more toothed
wheels 31. More in particular, in the represented example
the thrust gear 32 is provided with a toothed outer part
132, with a central part 38 pivoted around the same ro-
tation axis R-R of the resetting arm 12. Between the cen-
tral part 38 and the toothed part 132 there is provided a
hollow part so that the central part 38 can be received in
a recess 45 arranged at the base of the resetting arm 13.
The hollow part of the gear 6b has two abutment walls
232’, 232" which, according to the relative direction be-
tween the thrust gear 32 and the resetting arm 13, are
such to interfere in abutment or without abutment with
an axial locking element 145 of the resetting arm 13. For
example in figure 6c, there is a situation of interference
with abutment hence the resetting arm 13 cannot rotate
freely in the direction of the arrow IV without driving the
thrust gear 32 to rotate it in the same direction. In this
configuration, the abovementioned rotation of the reset-
ting arm 13 is hindered (or at least slowed down) by the
mechanical coupling components 31, 32 and by the mo-
tor 30. It is thus evincible how, starting from the config-

uration of figure 6c, by rotating the gear 32 by a limited
angle (for example corresponding to the travel of the re-
setting arm 13) in the direction of the arrow IV, there no
longer occurs an abutment interference between the wall
232" and the axial locking element 45, hence the resetting
arm 13 is free to rotate by the abovementioned limited
angle in the direction of the arrow IV. Thus, with reference
to figures 7, 8, 8a:

- in the configuration of figure 7 the abutment wall
232" of the thrust gear 32 interferes in abutment with
the axial locking element 45, thus rotating the gear
32 clockwise through the motor 30 allows moving
the resetting arm 13 in the configuration of figure 8;

- in the configuration of figure 8 the abutment wall
232" still interferes in abutment with the axial locking
element 145, hence the resetting arm 13 may not
freely rotate anticlockwise for example to follow the
lowering movement of the control lever 22 of the cir-
cuit breaker module 2o due to tripping;

- starting from the configuration of figure 8 it is possible
to rotate anticlockwise - through the motor 30 - the
thrust gear 32 by an amount corresponding to the
angular travel of the resetting arm 13 so as to obtain
the configuration of figure 8a in which the resetting
arm 13 is free to follow - without any hindrance - a
tripping of the associated circuit breaker module 20.

[0023] With reference to figure 9, the control circuit 50
comprises a check electronic block 51 adapted to be con-
nected to the load circuit and such to detect a failure
condition or a normality condition of the load circuit, by
activating - in the second case - a control circuit 53 adapt-
ed to control the electric motor 30.
[0024] According to an embodiment, the control circuit
50 comprises a printed circuit board housed in the con-
tainer 15 and power supplied by voltage regulator 35
adapted to provide in output a direct current, for example
equivalent to 12 Volts, starting from an alternating current
supplied by the power supply network.
[0025] The check block 51, preferably integrated in the
printed circuit board, can for example be provided
through technologies known in the industry. The check
block 51 is connected to the load circuit and it is capable
of performing electrical parameter measurements of the
load circuit. Furthermore, the check block 51 is capable
of detecting whether the reset module 20 is in the open
state.
[0026] The check block 51, upon detecting that the cir-
cuit breaker module 20 is in the open state, is such to
start one or more measurements regarding the load to
evaluate whether it is in an actual failure condition or
whether the cause of the opening of the circuit breaker
module 20 is only temporary (for example, due to an un-
timely tripping of the circuit breaker module 20). Meas-
urements that can be carried out by the check block 51
are described in the aforementioned European patent
application EP 1744428.
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[0027] According to an embodiment, the reset module
10 comprises a detection / driving lever 34’,34" rotatably
hinged to the container body 15 and adapted to be cou-
pled to the reset module 20 through an interface pin 92
which, due to the provision of a slotted aperture 102,
traverses the lateral wall 101 of the container body 15 to
be interfaced with the mechanism for disengaging the
circuit breaker module 20. With reference to figure 6d, in
the represented particular example, such lever 34’, 34"
comprises two parts 34’, 34" respectively housed in the
compartment V1 and in the compartment V2, which are
integral in rotation with respect to each other for example
being hinged at the same end portion to the container
body 15 through a respective pin 73, 73’ and being made
integral with respect to each other by the same interface
pin 92 which for example traverses two engagement ap-
ertures 72’ and 72" respectively provided for in the part
34’ and in the part 34".
[0028] The detection/driving lever 34’,34", besides en-
abling the check block 51 to detect a condition of occurred
tripping of the circuit breaker module 20, also enables,
as better outlined hereinafter, the reset module 10 to im-
part a tripping to the circuit breaker module 20. In order
to perform the detection function, the detection/driving
lever 34’, 34" can for example be provided with a seat
36 for housing the mobile part, such as for example a
small permanent magnet, with a Hall effect sensor. It
should also be observed that advantageously providing
the mobile part with a Hall effect sensor coupled to the
detection/driving lever 34’, 34" allows the check block 51
to distinguish whether the opening of the circuit breaker
module 20 occurred following a manual intervention or
following an automatic tripping of the circuit breaker mod-
ule 20.
[0029] Furthermore, the control circuit 50 comprises a
circuit 52 for controlling a sectioning actuator 40. Such
sectioning actuator 40 is for example a solenoid linear
electromagnetic transducer 40 which can be directly sup-
plied, through a power switch 41 controlled by the control
circuit 52, by the alternating voltage of the power supply
network.
[0030] Furthermore the reset module 10 comprises
sectioning elements c1, c2, c3 adapted to be actuated
for connecting / disconnecting the control circuit 50
to/from the load circuit. According to an embodiment,
each of the abovementioned sectioning elements
c1,c2,c3 include fixed electrical contacts 60 and movable
electrical contacts 62 provided for connecting or discon-
necting the control circuit 50 to/from the load circuit with
respect to each other. According to an advantageous and
non-limiting embodiment, the abovementioned section-
ing elements c1,c2,c3 also comprise electrical contacts
c1 adapted to interrupt a power supply line L_m provided
between the control circuit 50 and the resetting electric
motor 30.
[0031] The reset module 10 also comprises a control
handle 11, 12 rotatable around a rotation axis (axis R-R
in figure 5) and adapted to be actuated to manually rotate

the resetting arm 13. As evincible from the joint obser-
vation of figures 5 and 7, in the represented particular
example the rotation axis R-R of the control handle 11,12
is perpendicular to the rotation axis M-M of the electric
motor 30.
[0032] The control handle 11, 12 comprises a first 11
and a second 12 handle portion adapted to rotate with
respect to each other around the rotation axis R-R and
articulated to each other like calipers.
[0033] The first handle portion 11 is operatively cou-
pled with sectioning elements c1, c2, c3 and it is rotatable
around the rotation axis R-R between two distinct angular
positions each corresponding to a respective
open/closed state of the sectioning elements c1,c2,c3.
In the example represented in the figure, when the first
handle portion 11 is directed upwards (figures 2,3,11,12),
the sectioning elements c1,c2,c3 are in the closed state,
hence the control circuit 50 is connected to the load circuit
and the power supply line L_m of the electric motor 30
is not interrupted. On the contrary, when the first handle
portion 11 is directed downwards (figures 1, 4, 10) the
sectioning elements c1,c2,c3 are in the open state, hence
the control circuit 50 is disconnected from the load circuit
and the power supply line L_m of the motor is interrupted.
According to a preferred embodiment, a torsion spring
21 is operatively interposed between the first handle por-
tion 11 and the body 15 for containing the reset module
10 and it is adapted, in absence of external restraints, to
move the first handle portion 11 in the angular position
corresponding to the open state of the sectioning ele-
ments c1,c2,c3 (figure 10).
[0034] As clearly observable in figures 5 and 6a, the
second handle portion 12 is integral in rotation with the
resetting arm 13, to rotate around the rotation axis R-R.
For example, the second handle portion 12 and the re-
setting arm 13 are provided in two distinct pieces, for
example made of insulating plastic, which are operatively
coupled to each other by fitting a grooved appendage 33
of one of said pieces (in the example of the piece 13) into
a counter-shaped retention seat provided in the other of
said pieces (in the example in the piece 12, but not visible
in the figures).
[0035] As observable in figures 1-4, the control handle
11, 12 is such to be adapted to acquire a first operating
configuration (figures 1, 2 and 4a), or aligning configura-
tion, in which the handle portions 11, 12 are substantially
aligned with respect to each other and one in abutment
against the other and a second operating configuration,
or opened out configuration, in which such handle por-
tions 11, 12 are angularly spaced apart (figure 3).
[0036] According to an embodiment, the first 11 and
the second 12 handle portion respectively comprise a
first f1 and a second f2 face which are parallel to and
facing each other in the alignment operating configura-
tion of the handle 11, 12. According to an advantageous
embodiment, the control handle 11, 12 bears a graphi-
cal/written indication 14 that is visible only when the con-
trol handle 11, 12 is in the opened out operating config-
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uration (figure 3) and that is indicative of a situation of
possible danger (for example, of an imminent resetting
of the circuit breaker module 20). For example, such
graphic indication is a writing or a drawing provided or
applied on at least one of the abovementioned first f1 or
second f2 face, or between said faces f1, f2, or generally
on any point of the first 11 and/or of the second 12 handle
portion which is only visible when the control handle 11,
12 is in the opened out operating configuration.
[0037] According to an embodiment, the handle por-
tions 11, 12 respectively comprise:

- a first 11’ and a second arm 12’;
- a first 11" and a second 12" end portion distal from

the rotation axis R-R connected respectively to the
first 11’ and to the second 12’ arm, the distal end
portions 11", 12" being shaped so as to form, in the
alignment operating configuration (figures 1, 2 4), a
single ergonomic end for gripping the control handle
11,12. Preferably, such gripping end is shaped as a
bar directed parallel to the rotation axis R-R.

[0038] According to a further embodiment, the second
handle portion 12 comprises a rotary base body 42 hav-
ing a substantially cylindrical shape hinged around the
rotation axis R-R, and the first handle portion 11 com-
prises a rotary base body 41 within which the rotatable
body 42 of the second handle portion 12 is at least partly
fitted. In the particular represented example, the arm
11’,12’ of each handle portion 11, 12 projects radially
from the respective rotary base body 41, 42.
[0039] According to an embodiment, the first handle
portion comprises a driving element 91, such as for ex-
ample a projecting appendage 91 (visible in figure 5)
adapted to cooperate with the slidable protective cover
24 so that when the latter is moved manually from the
resetting position to the sectioning position, the first han-
dle portion 11, starting from the angular position (figures
2,3) corresponding to the closed state of the sectioning
elements c1, c2, c3 moves, possibly also driving the sec-
ond handle portion 12, to the angular position (figure 4a)
corresponding to the state for sectioning, or opening, the
sectioning elements c1, c2, c3.
[0040] With reference to figures 5 and 16, according
to an embodiment, the slidable protective cover 24 com-
prises a safety locking element 23 (such as for example
a projecting appendage 23) adapted to cooperate with a
conjugated safety locking element 43 of the resetting arm
13 (such as for example a retention seat 43), adapted to
prevent a rotation of the resetting arm 13 when the slid-
able protective cover 24 is in the sectioning position (fig-
ure 4a and 16).
[0041] With reference to figures 10-13, the reset mod-
ule 10 comprises a coupling linkage between the first
portion handle 11 and the sectioning elements c1, c2,
c3. Preferably such coupling linkage is a linkage for over-
coming the dead centre adapted to guarantee two stable
positions of the first handle portion 11.

[0042] With reference to the particular described ex-
ample, the sectioning elements c1, c2, c3 comprise pairs
of fixed contacts 60 and movable contacts 62 adapted
to establish/interrupt electrical connections between an
associated pair of fixed contacts 60. The fixed contacts
60 are for example pins while the movable contacts 62
are elastic blades, each of which is adapted to establish
an electrical connection between an associated pair of
pins 60.
[0043] The coupling linkage comprises a thruster 65
to which the fixed contacts 62 are permanently fixed. The
thruster 40 is slidably housed in the retention body 15
and it is adapted to slide between two operating positions,
respectively connection (figures 11 and 12) and section-
ing (figure 10) positions. In a preferred embodiment, the
coupling linkage comprises a spring 56, for example hel-
ical and compression spring, adapted to thrust the thrust-
er 65 in the operating sectioning position, so that the sec-
tioning elements c1, c2, c3 can be defined of the normally
open contact type.
[0044] According to an embodiment, the thruster 65 is
such to cooperate with the detection/driving lever 34’,
34", for example through a contact appendage 67 pro-
vided for in the thruster 65, so that when passing from
the operating connection position to the operating sec-
tioning position, the thruster 65 causes the rotation of the
detection/driving lever 34’, 34" to a point, through the
interface pin 92, of determining a tripping of the circuit
breaker module 20.
[0045] In the exemplified case, the coupling linkage
also comprises a transmission lever 67, in the example
of the crank type, having an end portion connected to the
thruster 65, in particular hinged to the latter, and an op-
posite end portion connected by means of a crosspiece
68, for example made of metal, to the base body 41 of
the first handle 11. The crosspiece 68 has a first end
portion rotatably hinged to the base body 41 of the first
handle 11, for example inserted in an opposite retention
seat 41’ (figure 5) provided in the base body 41, and an
opposite second end portion adapted to cooperate with
the transmission lever 67. In particular, the second end
portion is adapted to acquire an engagement condition,
in which the latter is rotatably hinged to the transmission
lever 67, and a disengagement condition, in which the
latter is free to slide with respect to the transmission lever
67, for example translating in a slotted aperture 69 pro-
vided for in the latter.
[0046] The transmission lever 67 is rotatable around a
rotation axis parallel to the rotation axis R-R, being for
example rotatably hinged to the container body 15.
[0047] The coupling linkage also comprises an inter-
vention lever 70 and a disengagement lever 71, the in-
tervention lever 70 being operatively interposed between
the sectioning actuator 40 and disengagement lever 71.
The disengagement lever 71 is rotatably coupled to the
transmission lever 67 and the intervention lever 70 is
rotatably coupled to the container body 15. As clearly
observable in the figures, the intervention lever 70 is such
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to cooperate with the disengagement lever 71 so as to
influence the operating condition (engagement/ disen-
gagement) of the second end 68" of the crosspiece 68.
In particular, in the exemplified case, the sectioning ac-
tuator 40 comprises a piston 49 which can be moved
linearly between an advanced position (figure 13) and a
receded position (figures 10-12). Such movement may
occur automatically following a control imparted by the
control circuit 50, and in this case it may for example
come from the check block (should the latter for example
detect a permanent failure situation in the load circuit),
or it may derive from a remote control sent by a remote
operator.
[0048] When passing from the receded position to the
advanced position (figure 13) the piston 49 is such to
determine a rotation of the intervention lever 70 which in
turn is such to determine a rotation of the disengagement
lever 71 after which the second end 68" of the crosspiece
68 is free to slide in the slotted guide 69. This determines,
due to the thrust of the spring 66, a translation of the
thruster 65 - and thus a sectioning of the contacts 60, 62
- and a simultaneous rotation of the transmission lever
67, due to the spring 66. Still simultaneously, the first
handle portion 11 under the effect of the torsion spring
21 (figure 10) rotates downwards possibly also driving
the second handle portion 12 and the reset module 10
returns to the configuration of figure 1. In the translation
of the thruster 65, the contact appendage 67 provided in
the thruster 65 is such to determine a rotation of the de-
tection/driving lever 34 which in turn is such to determine,
through the interface pin 92, a tripping of the circuit break-
er module 20 through the disengagement and engage-
ment mechanism comprised therein.
[0049] With reference to the attached figures, following
is a brief illustration of the operation of the electrical group
of figure 1, for example should the latter be connected
to an electric load circuit constituted by an electrical pow-
er supply, for example of a residential building, and
should the protection device 20 be a circuit breaker 20
of the type referred to by the name "miniature circuit
breaker".
[0050] In a first operating configuration, for example
the initial one, the electrical group 1 is in the operating
configuration of figure 1 in which the circuit breaker mod-
ule 20 is open and the reset module 10 is in a sectioning
state (figure 10). In such state the control circuit 50 is
disconnected from the load circuit and the check block
51, though power supplied, cannot verify the state of the
load circuit and thus it cannot impart to the motor 30 a
control for resetting the circuit breaker module 20. Fur-
thermore, also the sectioning (sectioning elements c1)
of the power supply line L_M of the electric motor 30 is
provided in the described example as a further safety
measure.
[0051] Starting from the operating configuration of fig-
ure 1, an operator desiring to supply the load circuit with
power may manually move the reset module 10 to the
operating configuration of figure 2 (and thus of figure 11),

hence implying a manual reset of the circuit breaker mod-
ule 20. Starting from this operating configuration, for ex-
ample following a tripping of the circuit breaker module
20, the resetting device 20 acquires the operating con-
figuration of figure 3 (and thus of figure 12). In this oper-
ating configuration, the check block 51 can carry out
measurements on the load. It should be observed that it
can be provided for that in this configuration an danger
indicator 14, warning of the fact that the load is supplied
with power but it is not sectioned and thus it could be
close to resetting, be visible by a user. In this configura-
tion, the user is aware of a possible nearing resetting and
thus could avoid performing maintenance operations on
the load circuit.
[0052] Starting from the configuration of figure 3,
should the check block 51 not detect (possibly even after
a given number of attempts) a failure situation, the control
circuit 40 may control the electric motor 30 so as to return
the electrical group 1 to the operating configuration of
figure 2. On the contrary, should the check block 51 de-
tect a situation of permanent failure, the control circuit 50
may control the sectioning actuator 40 so as to return the
electrical group 1 to the configuration of figure 1.
[0053] Starting from any of the operating configura-
tions described above, a manual actuation of the slidable
protective cover 24 which determines a translation there-
of downwards is such to move the reset module 10 to
the operating configuration represented in figures 4a and
16. It is also possible to provide- in the reset module 10
- a safety system for locking the cover 24 in this position,
for example by sealing or by means of a padlock, so as
to avoid untimely reset by third parties.
[0054] According to the description above, it is thus
possible to understand how a resetting apparatus of the
previously described type allows attaining the preset ob-
jectives. Actually, it should be observed that due to the
control handle 11, 12 the resetting apparatus is capable
of simultaneously offering a simple, intuitive and safe
use.
[0055] Without prejudice to the principle of the inven-
tion, the embodiments and construction details may
widely vary with respect to what has been described and
illustrated purely by way of non-limiting example, without
departing from the scope of the invention as defined in
the attached claims.

Claims

1. Electrical resetting apparatus (10) adapted to be as-
sociated with a protection device (20) provided with
a control lever (22) adapted to be actuated to elec-
trically connect/disconnect an electric load circuit
to/from a power supply network, the electrical reset-
ting apparatus (10) comprising:

- a resetting device (13, 30, 31, 32), adapted to
be connected to the power supply network, com-
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prising a rotating resetting arm (13) adapted to
mechanically cooperate with the control lever
(22);
- a control circuit (50) adapted to be connected
to the electric load circuit for detecting an oper-
ating state thereof in order to control said reset-
ting device (13, 30, 31, 32);
- sectioning elements (c1,c2,c3) adapted to be
actuated to take up a first or a second operating
state, for respectively connecting/disconnecting
the control circuit (50) to/from the load circuit;
- a control handle (11,12) rotatable around a ro-
tation axis (R-R), adapted to be actuated to man-
ually rotate the resetting arm (13);

characterised in that
the control handle (11,12) comprises a first (11) and
a second (12) handle portion adapted to rotate with
respect to one another around said axis (R-R) and
articulated like calipers, the first portion (11) being
operatively coupled with sectioning elements
(c1,c2,c3) and adapted to rotate between two distinct
angular positions each corresponding to a respec-
tive operating state of the sectioning elements
c1,c2,c3).

2. Electrical resetting apparatus (10) according to claim
1, wherein the second handle portion (12) is such to
rotate as a unit with the control arm (13).

3. Electrical resetting apparatus (10) according to claim
1, wherein the control handle (11,12) is such to be
adapted to acquire an alignment operating configu-
ration wherein the first and the second handle portion
(11,12) are substantially aligned and facing one an-
other and an opened out operating configuration
wherein such handle portions (11,12) are angularly
spaced apart.

4. Electrical resetting apparatus (10) according to claim
3, wherein the control handle (11, 12) bears a graph-
ical/written indication (14) that is visible exclusively
when the control handle (11, 12) is in the opened out
operating configuration and that is indicative of a sit-
uation of possible danger.

5. Electrical resetting apparatus (10) according to
claims 3 or 4, wherein the handle portions respec-
tively comprise a first (11") and a second (12") end
portion distal from said rotation axis (R-R), such dis-
tal end portions (11", 12") being shaped so as to form
a single ergonomic end for gripping the control han-
dle (11,12), in the alignment operating configuration.

6. Electrical resetting apparatus (10) according to any
one of the previous claims, wherein the second han-
dle portion (12) comprises a rotary base body (42)
hinged to rotate around said rotation axis (R-R), and

wherein the first handle portion (11) is rotatably
hinged around said rotary base body (42).

7. Electrical resetting apparatus (10) according to any
one of the previous claims, further comprising a link-
age for coupling said first handle portion (11) to said
sectioning elements (c1,c2,c3), said linkage being
of the dead-centre overcoming type.

8. Electrical resetting apparatus (10) according to claim
7, wherein said coupling linkage comprises a thruster
suitable for translating between two operating posi-
tions to influence the operating state of said section-
ing elements.

9. Electrical apparatus according to claims 7 or 8, also
comprising a spring (66) suitable for thrusting the
thruster (65) in an operating position wherein said
sectioning elements (c1,c2,c3) acquire said second
operating state.

10. Electrical group (10,20) comprising an electrical pro-
tection device (20) adapted to connect/disconnect a
load circuit to/from a power supply network,
characterised in that it comprises an electrical re-
setting apparatus (10) according to any one of the
previous claims.

Patentansprüche

1. Elektrische Rückstellvorrichtung (10), die angepasst
ist, einer Schutzeinrichtung (20) zugeordnet zu sein,
die mit einem Steuerhebel (22) versehen ist, der an-
gepasst ist, betätigt zu werden, um einen elektri-
schen Lastkreis mit/von einem Leistungsversor-
gungsnetz elektrisch zu verbinden/trennen, wobei
die elektrische Rückstellvorrichtung (10) folgende
Merkmale aufweist:

eine Rückstelleinrichtung (13, 30, 31, 32), die
angepasst ist, mit dem Leistungsversorgungs-
netz verbunden zu sein, die einen sich drehen-
den Rückstellarm (13) aufweist, der angepasst
ist, mit dem Steuerhebel (22) mechanisch zu-
sammenzuwirken;
eine Steuerschaltung (50), die angepasst ist, mit
dem elektrischen Lastkreis zum Erfassen eines
Betriebszustands desselben verbunden zu wer-
den, um die Rückstelleinrichtung (13, 30, 31, 32)
zu steuern;
Aufteilungselemente (c1, c2, c3), die angepasst
sind, betätigt zu werden, um einen ersten oder
einen zweiten Betriebszustand jeweils zum Ver-
binden/Trennen der Steuerschaltung (50)
mit/von dem Lastkreis einzunehmen;
einen um eine Drehachse (R-R) drehbaren
Steuergriff (11, 12), der angepasst ist, betätigt
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zu werden, um den Rückstellarm (13) manuell
zu drehen;

dadurch gekennzeichnet, dass
der Steuergriff (11, 12) einen ersten (11) und einen
zweiten (12) Griffabschnitt aufweist, die angepasst
sind, sich zueinander um die Achse (R-R) zu drehen,
und wie Messschieber gelenkmäßig verbunden
sind, wobei der erste Abschnitt (11) mit den Auftei-
lungselementen (c1, c2, c3) wirksam gekoppelt und
angepasst ist, sich zwischen zwei getrennten Win-
kelpositionen zu drehen, die jeweils einem jeweili-
gen Betriebszustand der Aufteilungselemente (c1,
c2, c3) entsprechen.

2. Elektrische Rückstellvorrichtung (10) gemäß An-
spruch 1, bei der der zweite Griffabschnitt (12) derart
ist, dass derselbe sich als eine Einheit mit dem Steu-
erarm (13) dreht.

3. Elektrische Rückstellvorrichtung (10) gemäß An-
spruch 1, bei der der Steuergriff (11, 12) derart ist,
dass derselbe angepasst ist, eine Ausrichtungsbe-
triebskonfiguration, bei der der erste und der zweite
Griffabschnitt (11, 12) im Wesentlichen ausgerichtet
und einander zugewandt sind, und eine aufgeweite-
te Betriebskonfiguration einzunehmen, bei der diese
Griffabschnitte (11, 12) winklig beabstandet sind.

4. Elektrische Rückstellvorrichtung (10) gemäß An-
spruch 3, bei der der Steuergriff (11, 12) einen gra-
fischen/schriftlichen Hinweis (14) trägt, der aus-
schließlich dann sichtbar ist, wenn der Steuergriff
(11, 12) in der aufgeweiteten Betriebskonfiguration
ist, und der auf eine Situation möglicher Gefährdung
hinweist.

5. Elektrische Rückstellvorrichtung (10) gemäß An-
spruch 3 oder 4, bei der die Griffabschnitte jeweils
einen ersten (11 ") und einen zweiten (12") En-
dabschnitt aufweisen, die distal der Drehachse (R-
R) sind, wobei diese distalen Endabschnitte (11 ",
12") so geformt sind, um in der Ausrichtungsbe-
triebskonfiguration ein einzelnes ergonomisches
Ende zum Greifen des Steuergriffs (11, 12) zu bilden.

6. Elektrische Rückstellvorrichtung (10) gemäß einem
der vorhergehenden Ansprüche, bei der der zweite
Griffabschnitt (12) einen Drehgrundkörper (42) auf-
weist, der scharniermäßig gelagert ist, um sich um
die Drehachse (R-R) zu drehen, und bei der der erste
Griffabschnitt (11) um den Drehgrundkörper (42)
drehbar scharniermäßig gelagert ist.

7. Elektrische Rückstellvorrichtung (10) gemäß einem
der vorhergehenden Ansprüche, die ferner eine Ver-
bindung zum Koppeln des ersten Griffabschnitts (11)
mit den Aufteilungsabschnitten (c1, c2, c3) aufweist,

wobei die Verbindung vom Totpunktüberwindungs-
Typ ist.

8. Elektrische Rückstellvorrichtung (10) gemäß An-
spruch 7, bei der die Kopplungsverbindung eine
Schubvorrichtung aufweist, die zum Hin- und Her-
bewegen zwischen zwei Betriebspositionen geeig-
net ist, um den Betriebszustand der Aufteilungsele-
mente zu beeinflussen.

9. Elektrische Vorrichtung gemäß Anspruch 7 oder 8,
die außerdem eine Feder (66) aufweist, die zum
Schieben der Schubvorrichtung (65) in eine Be-
triebsposition geeignet ist, bei der die Aufteilungse-
lemente (c1, c2, c3) den zweiten Betriebszustand
einnehmen.

10. Elektrische Gruppe (10, 20), die eine elektrische
Schutzeinrichtung (20) aufweist, die angepasst ist,
einen Lastkreis mit/von einem Leistungsversor-
gungsnetz zu verbinden/trennen,
dadurch gekennzeichnet, dass dieselbe eine elek-
trische Rückstellvorrichtung (10) gemäß einem der
vorhergehenden Ansprüche aufweist.

Revendications

1. Appareil de réinitialisation électrique (10) adapté
pour être associé à un dispositif de protection (20)
muni d’un levier de commande (22) adapté pour être
actionné afin de connecter/déconnecter électrique-
ment un circuit de charge électrique à/depuis un ré-
seau électrique, l’appareil de réinitialisation électri-
que (10) comprenant :

- un dispositif de réinitialisation (13, 30, 31, 32)
adapté pour être connecté au réseau électrique,
comprenant un bras rotatif (13) de réinitialisation
adapté pour coopérer mécaniquement avec le
levier de commande (22) ;
- un circuit de commande (50) adapté pour être
connecté au circuit de charge électrique afin de
détecter son état de fonctionnement dans le but
de commander ledit dispositif de réinitialisation
(13, 30, 31, 32) ;
- des éléments de coupure (c1, c2, c3) adaptés
pour être actionnés de manière à prendre un
premier ou un second état de fonctionnement
afin de respectivement connecter/déconnecter
le circuit de commande (50) au/depuis le circuit
de charge ;
- une poignée de commande (11, 12) pouvant
tourner autour d’un axe de rotation (R-R), adap-
tée pour être actionnée afin de faire tourner ma-
nuellement le bras de réinitialisation (13) ; ca-
ractérisé en ce que
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la poignée de commande (11, 12) comprend une
première (11) et une seconde (12) partie de poignée
adaptées pour tourner l’une par rapport à l’autre
autour dudit axe (R-R) et articulées comme un pied
à coulisse, la première partie (11) étant couplée de
manière fonctionnelle aux éléments de coupure (c1,
c2, c3) et adaptée pour tourner entre deux positions
angulaires distinctes correspondant chacune à un
état de fonctionnement respectif des éléments de
coupure (c1, c2, c3).

2. Appareil de réinitialisation électrique (10) selon la
revendication 1, dans lequel la seconde partie de
poignée (12) est telle qu’elle tourne d’un seul tenant
avec le bras de commande (13).

3. Appareil de réinitialisation électrique (10) selon la
revendication 1, dans lequel la poignée de comman-
de (11, 12) est telle qu’elle est adaptée pour acquérir
une configuration fonctionnelle d’alignement dans
laquelle la première et la seconde partie de poignée
(11, 12) sont sensiblement alignées et tournées l’une
vers l’autre ainsi qu’une configuration fonctionnelle
ouverte dans laquelle ces parties de poignée (11,
12) sont angulairement espacées.

4. Appareil de réinitialisation électrique (10) selon la
revendication 3, dans lequel la poignée de comman-
de (11, 12) porte une indication graphique/écrite (14)
qui est visible exclusivement lorsque la poignée de
commande (11, 12) est dans la configuration fonc-
tionnelle ouverte et qui est indicatrice d’une situation
de danger potentiel.

5. Appareil de réinitialisation électrique (10) selon la
revendication 3 ou 4, dans lequel les parties de poi-
gnée comprennent respectivement une première
(11") et une seconde (12") partie d’extrémité distales
par rapport audit axe de rotation (R-R), ces parties
d’extrémité distales (11", 12") étant mises en forme
de manière à former une extrémité ergonomique uni-
que pour saisir la poignée de commande (11, 12)
dans la configuration fonctionnelle d’alignement.

6. Appareil de réinitialisation électrique (10) selon l’une
quelconque des revendications précédentes, dans
lequel la seconde partie de poignée (12) comprend
un corps de base rotatif (42) articulé de manière à
tourner autour dudit axe de rotation (R-R), et dans
lequel la première partie (11) de poignée est articu-
lée de manière à pouvoir tourner autour dudit corps
de base rotatif (42).

7. Appareil de réinitialisation électrique (10) selon l’une
quelconque des revendications précédentes, com-
prenant en outre une liaison pour accoupler ladite
première partie de poignée (11) auxdits éléments de
coupure (c1, c2, c3), ladite liaison étant du type à

franchissement de point mort.

8. Appareil de réinitialisation électrique (10) selon la
revendication 7, dans lequel ladite liaison d’accou-
plement comprend un dispositif de poussée adapté
pour réaliser une translation entre deux positions
fonctionnelles afin d’influencer l’état de fonctionne-
ment desdits éléments de coupure.

9. Appareil électrique selon la revendication 7 ou 8,
comprenant également un ressort (66) adapté pour
solliciter le dispositif de poussée (65) dans une po-
sition fonctionnelle dans laquelle lesdits éléments de
coupure (c1, c2, c3) adoptent ledit second état de
fonctionnement.

10. Groupe électrique (10, 20) comprenant un dispositif
de protection électrique (20) adapté pour connec-
ter/déconnecter un circuit de charge à/depuis un ré-
seau électrique, caractérisé en ce qu’il comprend
un appareil de réinitialisation électrique (10) selon
l’une quelconque des revendications précédentes.

17 18 



EP 2 383 766 B1

11



EP 2 383 766 B1

12



EP 2 383 766 B1

13



EP 2 383 766 B1

14



EP 2 383 766 B1

15



EP 2 383 766 B1

16



EP 2 383 766 B1

17



EP 2 383 766 B1

18



EP 2 383 766 B1

19



EP 2 383 766 B1

20



EP 2 383 766 B1

21

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• EP 1744428 A [0002] [0005] [0018] [0026] • EP 2180495 A [0014]


	bibliography
	description
	claims
	drawings
	cited references

