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(57) A circuit breaker comprising:
- a chassis, a first contact (14), andasecond contact (16),
- an actuatormechanism (18)movable between a closed
position, and a tripped position,
- a tripping system (22) comprising amagnetic circuit (44)
surrounding the first contact and delimiting a first air-gap,
and a core (46) at least partly located in the first air gap
and subject to a magnetic force (F2), the tripping system
being adapted for preventing the actuator mechanism
from switching from the closed position to the tripped
position as long a current in the contacts does not exceed
a threshold,
- a setting system (24) for setting the threshold.

The magnetic circuit defines a second air-gap, the
setting systemcomprising amagnetic shim (64)movable
with respect to the magnetic circuit between a plurality of
positions in which the shim is at least partly located in the
second air-gap.
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Description

Field of the invention

[0001] Thepresent invention dealswith a circuit break-
er comprising:

- a chassis, a first contact, and a second contact,
- an actuator mechanism movable with respect to the

chassis at least between a closed position, in which
the first contact and the second contact are in elec-
trical contact with each other and form an electrical
circuit in which a current is intended to circulate, and
a tripped position, in which the first contact and the
second contact are apart from each other, and

- a tripping systemadapted for preventing theactuator
mechanism from switching from the closed position
to the tripped position as long as the current does not
exceed a threshold, and for allowing the actuator
mechanism to switch from the closed position to the
tripped position when the current exceeds the
threshold.

Prior art

[0002] One known technology for the tripping system
involves amagnetic circuit surrounding the first electrical
contact and delimiting an air-gap, the tripping system
comprising a core at least partly located in the air gap
and intended to be subject to a magnetic force having a
magnitude related to the current.
[0003] In order to set the threshold, a torsionspringand
a cam item able to bend the spring are often used. The
torsion spring applies an effort in order to prevent the
rotation of a lever in the tripping system until the current
exceeds the threshold. The cam allows increasing or
decreasing the effort applied by the spring, which modi-
fies the threshold.
[0004] However, themotions of the lever during opera-
tion of the circuit breaker lead to stress and friction
between the different parts (spring, lever, shafts), which
may cause a possible jamming of the tripping systemand
an unstable threshold during the lifetime of the circuit
breaker. Such consequences require maintenance and
create costs.
[0005] Besides,with this technology, in order to cover a
large range of possible thresholds, for example from
1200 A to 5000 A, typically three different tripping sys-
tems must be used.
[0006] Anaimof the invention is thus toprovideacircuit
breaker with an adjustable threshold that is more secure
and cost efficient.

Summary of the invention

[0007] To this end, the invention proposes a circuit
breaker comprising:

- a chassis, a first contact, and a second contact,
- an actuator mechanism movable with respect to the

chassis at least between a closed position, in which
the first contact and the second contact are in elec-
trical contact with each other and form an electrical
circuit in which a current is intended to circulate, and
a tripped position, in which the first contact and the
second contact are apart from each other,

- a tripping system comprising a magnetic circuit sur-
rounding the first contact and delimiting a first air-
gap, the tripping system comprising a core at least
partly located in the first air gap and intended to be
subject to a magnetic force having a magnitude
related to the current, the tripping system being
adapted for preventing theactuatormechanism from
switching from the closed position to the tripped
position as long as the current does not exceed a
threshold, and for allowing the actuator mechanism
to switch from the closed position to the tripped
positionwhen thecurrent exceeds the threshold, and

- a setting system adapted for setting the threshold,

wherein the magnetic circuit defines a second air-gap,
the setting system comprising a magnetic shim movable
with respect to the magnetic circuit between a plurality of
positions in which the shim is at least partly located in the
secondair-gap, theplurality of positionscorresponding to
a plurality of volumes of the shim within the second air-
gap and to a plurality of values of the magnetic force
applied to the core.
[0008] In other embodiments, the circuit breaker com-
prises one or several of the following features, taken in
isolation or any technically feasible combination:

- the magnetic circuit defines at least one magnetic
loop, each the first air-gap and the second air-gap at
least partly interrupting said loop;

- the magnetic circuit comprises an air-gap fully inter-
rupting the loop, the first air-gap being a first portion
of theair-gap,and thesecondair-gapbeingasecond
portion of the air-gap;

- the second air-gap is delimited by two faces defined
by themagnetic circuit and parallel to each other, the
shim defining two faces parallel to the two faces of
the magnetic circuit;

- the magnetic circuit surrounds a first portion of the
first contact around a longitudinal direction, the shim
being movable with respect to the chassis along the
longitudinal direction;

- the setting system comprises: a rack fixed to the
shim; and a pinion rotatably mounted with respect
to the chassis and adapted for moving the rack in
translation with respect to the chassis;

- the shim comprises, or is made of magnetic metal;
- the actuatormechanismcomprises a first lever and a

first biasing system, the first lever being rotatably
mounted around a first rotation axis, the first contact
comprising a first portion surrounded by the mag-
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netic circuit, and a second portion, the second por-
tion being flexible and fixed to the first lever, wherein:
in the closed position, the first biasing system is
adapted for applying an actuating force on a first
end of the first lever, the first lever having a second
end opposite the first end and adapted for abutting
against an abutment surface defined by the tripping
system in order to prevent the actuating force from
rotating the first lever around the first rotation axis
from the closed position to the tripped position; and
the tripping system is adapted for moving the abut-
ment surface with respect to the chassis so as to
liberate the first lever when the current exceeds a
threshold, the actuating force rotating the first lever
around the first rotation axis from the closed position
to the tripped position as soon as the first lever is
liberated;

- the tripping system comprises a second lever and a
second biasing system, the second lever being ro-
tatablymountedwith respect to the chassis around a
second rotation axis, the second lever having a first
end mechanically connected to the core, and a sec-
ond end opposite the first end, the second end
defining the abutment surface, wherein: the core is
adapted for applying a tripping force on the first end,
the tripping force being related to the magnetic force
and intended to rotate the second lever around the
second rotation axis in a first sense so as tomove the
abutment surface and liberate the first lever; and the
second biasing system is adapted for applying a
resisting force on the second lever so as to prevent
rotation of the second lever around the second rota-
tion axis in the first sense, the tripping force over-
coming the resisting force when the current exceeds
the threshold;

- the second biasing system comprises a coil spring;
- the second lever comprises: a first part rotatably

mounted with respect to the chassis around the
second rotation axis and comprising the first end
of the second lever; and a second part rotatably
mounted on said first part around a third rotation
axis parallel to the second rotation axis, the second
part comprising the second end of the second lever,
the third rotation axis being on the side opposite the
first end with respect to the second rotation axis
along the second lever; the second part being mo-
vable in rotation around the third rotation axis in the
first sense with respect to the first part between: a
work position, intended to be occupied when the
actuator mechanism is in the closed position, and
in which the second part abuts against the first part
and is prevented from rotating in a second sense
opposite the first sense; and a bent position in which
the second part has rotated in the first sense;

- the tripping system comprises a third biasing system
adapted for biasing the secondpart towards thework
position;

- the second end of first lever comprises a roll adapted

for rolling on the abutment surface; and
- the actuator mechanism comprises an actuator

adapted for displacing the first rotation axis with
respect to the chassis between the closed position
and an open position of the actuator mechanism, in
which the second end of the first lever abuts against
the abutment surface and the first contact and the
second contact are apart from each other.

Detailed description

[0009] The invention and its advantages will be better
understood upon reading the following description, given
solely by way of example and with reference to the
appended drawings, in which:

- Figure 1 is a partial perspective view of a circuit
breaker according to the invention, the actuator me-
chanism being in the closed position, part of an
external envelope of the circuit breaker being not
represented,

- Figure 2 is perspective view of the tripping system of
the circuit breaker shown in Figure 1, the magnetic
circuit and a cover being not represented,

- Figure 3 is a cross-sectional view of the tripping
system shown in Figures 1 and 2, along a plane
perpendicular to a first part of the first contact,

- Figure 4 is a partial perspective view of the circuit
breaker shown in Figure 1, the actuator mechanism
being in the tripped position, a cover of the tripping
system being not represented, and

- Figure 5 is a partial cross-sectional view of the circuit
breaker shown in Figures 1 and 4, along a plane
perpendicular to the rotation axes of the first lever in
the actuator mechanism, the actuator mechanism
being in the open position.

Circuit breaker

[0010] With reference to Figures 1 to 5, a circuit break-
er 10 according to the invention will now be described.
[0011] Thecircuit breaker 10 comprisesa chassis 12, a
first contact 14, and a second contact 16.
[0012] The circuit breaker 10 comprises an actuator
mechanism 18movable with respect to the chassis 12 at
least between a closed position (Figures 1 and 2), in
which the first contact 14 and the second contact 16
are in electrical contact with each other and form an
electrical circuit 20 in which a current C is intended to
circulate, and a tripped position (Figure 4), in which the
first contact 14 and the second contact 16 are apart from
each other.
[0013] The circuit breaker 10 comprises a tripping
system 22 adapted for preventing the actuator mechan-
ism 18 from switching from the closed position to the
tripped position as long as the current C does not exceed
a threshold, and for allowing the actuator mechanism 18
to switch from the closed position to the tripped position
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when the current exceeds the threshold.
[0014] The circuit breaker 10 is advantageously a high
speedone,meaning that it is designed for tripping quickly
enough in order to limit the short circuit current that is
effectively reached. The circuit breaker 10 advanta-
geously takes only a few milliseconds for switching from
the closed position to the tripped position.
[0015] The circuit breaker 10 comprises a setting sys-
tem 24 (Figure 2) adapted for setting the threshold.
[0016] The circuit breaker 10 advantageously com-
prises an external envelope 26 (partly removed in Figure
1) surrounding its internal components and preventing
outside objects or a person (not shown) to be in contact
with its internal components.
[0017] The electrical circuit 10 is for example adapted
to stand a current C from 1200 A (amperes) to 5000 A.
[0018] The first contact 14 for example comprises a
first portion 14A extending in a longitudinal direction L
and fixed to the chassis 12. The first contact 14 for
example comprises a second portion 14B fixed to the
actuator mechanism 18.
[0019] The first portion 14A is rigid and the second
portion14B is flexible, in order to bemovedaway from the
second contact when the actuator mechanism 18moves
from the closed position to the tripped position, or ad-
vantageously to an open position (Figure 5) which will be
described later.
[0020] The second contact 16 extends for example
parallel to the first portion, at a distance from the first
portion advantageously in a transverse direction T per-
pendicular to the longitudinal direction L.
[0021] Thesecondportion 14Band the second contact
16 for example includes tips 27, 28 (Figure 4) adapted for
electrical contactwith eachother and forwithstandingarc
breaking constraints.

Actuator mechanism

[0022] The actuator mechanism 18 comprises a first
lever 30, a first biasing system 32, and in the example an
actuator 34.
[0023] The first lever 30 is rotatably mounted around a
first rotation axis X1, in the example on a rod 34A of the
actuator 34.
[0024] The first lever 30 has a first end 30A fixed to the
second portion 14B of the first contact 14. The first lever
30 has a second end 30B opposite the first end 30A and
adapted for abutting in the closed position against an
abutment surface 36 defined by the tripping system 22 in
the closed position. The first lever 30 is for examplemade
of aluminum.
[0025] The second end 30B is on the side opposite the
first end30Awith respect to the first rotationaxisX1along
the first lever 30. The second end 30B of first lever 30
advantageously comprisesa roll 38 adapted for rolling on
the abutment surface 36.
[0026] The first rotation axis X1 is for example ortho-
gonal to the longitudinal direction Land to the transverse

direction T. The first rotation axis X1 is for example
perpendicular to the first lever 30 and crosses the first
lever in a median part 40 (Figure 5) of the first lever.
[0027] The first biasing system 32 for example com-
prisesaspring42 (Figure5) rotatablymountedon thefirst
end 30A of the first lever 30.
[0028] In theclosedposition, thefirst biasingsystem32
is adapted for applying an actuating force F1 on the first
end 30A of the first lever 30. As long as the second end
30Aabutsagainst theabutment surface36, theabutment
surface 36 is adapted for preventing the actuating force
F1 from rotating the first lever 30 around the first rotation
axis X1 from the closed position to the tripped position.
[0029] The actuator 34 is adapted for displacing the
first rotation axis X1 with respect to the chassis 12, for
example in translation along the longitudinal direction L,
between the closed position and the open position.
[0030] In the open position, the second end 30B of the
first lever 30 abuts against the abutment surface 36 and
the first contact 14 and the second contact 16 are apart
from each other.

Tripping system

[0031] The tripping system 22 comprises a magnetic
circuit 44 surrounding the first electrical contact 14 and
delimiting a first air-gap 44A. The tripping system 22
comprises a core 46 at least partly located in the first
air gap44Aand intended tobesubject toamagnetic force
F2 (Figure 2) having amagnitude related to the currentC.
[0032] The tripping system 22 is for example adapted
for moving the abutment surface 36 with respect to the
chassis 12 so as to liberate the first lever 30 when the
current C exceeds a threshold, the actuating force F2
rotating the first lever 30 around the first rotation axis X1
from the closed position to the tripped position as soonas
the first lever is liberated.
[0033] In the example, the tripping system 22 com-
prises a second lever 48, a second biasing system 50,
and advantageously a third biasing system 52.
[0034] The second lever 48 is rotatably mounted with
respect to the chassis 12 around a second rotation axis
X2. The second lever 48 has a first end 48Amechanically
connected to the core46, andasecondend48Bopposite
the first end 48A, the second end 48B defining the abut-
ment surface 36.
[0035] In the example, the second lever 48 advanta-
geously comprises a first part 48C (Figure 2) rotatably
mounted with respect to the chassis 12 around the sec-
ond rotation axis X2, and a second part 48D rotatably
mounted on the first part around a third rotation axis X3
parallel to the second rotation axis X2,
[0036] The second rotation axis X2 is for example
parallel to the first rotation axis X1.
[0037] The first part 48C comprises the first end 48A of
the second lever 48.
[0038] Thesecondpart 48Dcomprises the secondend
48B of the second lever 48.
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[0039] The third rotation axis X3 is on the side opposite
the first end 48A with respect to the second rotation axis
X2 along the second lever 48. The third rotation axis X3 is
for example parallel to the second rotation axis X2.
[0040] The second part 48D is movable in rotation
around the third rotation axis X3 in a first sense S1 with
respect to the first part 48C between a work position
(Figures 1 and 2), and a bent position (Figure 4).
[0041] In the work position, intended to be occupied
when theactuatormechanism18 is in theclosedposition,
thesecondpart 48Dabutsagainst thefirst part 48Cand is
prevented from rotating in a second sense S2 opposite
the first sense S1.
[0042] In the bent position, intended to be occupied
when the actuator mechanism 18 in the tripped position
or to allow the first lever 30 moving from the closed
position to the open position, the second part 48D has
rotated in the first sense S1 compared with the work
position. The bent position provides flexibility to the sec-
ond lever 48.
[0043] The third biasing system 52 is advantageously
adapted forbiasing thesecondpart 48D towards thework
position.
[0044] The third biasing system 52 for example com-
prises a coil spring 54 adapted for acting on the second
part 48D of the second lever 48, in between the second
rotation axis X2 and the third rotation axis X3.
[0045] The core 46 is adapted for applying a tripping
force F3 on the first end 48A, the tripping force F3 being
related to the magnetic force F2 and intended to rotate
the second lever 48 around the second rotation axis X2 in
a first sense S1 so as to move the abutment surface 36
and liberate the first lever 30.
[0046] When seen in the longitudinal direction L, the
core 46 for example has a trapezoidal shape flaring away
from the first portion 14A of the first contact 14.
[0047] The second biasing system 50 is adapted for
applying a resisting force F4 on the second lever 48 so as
to prevent rotation of the second lever around the second
rotation axis X2 in the first sense S1, the tripping force F3
overcoming the resisting force F4 when the current C
exceeds the threshold.
[0048] The second biasing system 50 for example
comprises a coil spring 56 and is advantageously devoid
of any setting mechanism such as a cam system.

Magnetic circuit and setting system

[0049] The magnetic circuit 44 defines a second air-
gap 44B (Figure 3).
[0050] For example, the magnetic circuit 44 defines at
least onemagnetic loop58, each the first air-gap44Aand
the second air-gap 44B at least partly interrupting said
loop. In other words, the first air-gap 44A and the second
air-gap 44B can be located at any two locations of the
same magnetic loop, in series or parallel.
[0051] In the example, the magnetic circuit 44 defines
only one loop 58.

[0052] The magnetic circuit 44 for example comprises
an air-gap 44C fully interrupting the loop 58, the first air-
gap 44A being a first portion of the air-gap 44C, and the
second air-gap 44B being a second portion of the air-gap
44C.Thefirst air-gap44Aand thesecondair-gap44Bare
in parallel in this case.Altogether the first air-gap44Aand
the second air-gap 44B completely interrupt the loop 58.
[0053] By "surround" it is meant in the present docu-
ment "substantially surround", as the magnetic circuit 44
may be fully interrupted by an air gap in some embodi-
ments. The function of this feature is to generate the
magnetic loop 58 in the magnetic circuit 44 when the
current C circulates in the electrical circuit 20.
[0054] For example, the magnetic circuit 44 surrounds
the first portion 14A of the first contact 14 around the
longitudinal direction L. Advantageously, the magnetic
circuit 44 extends in a plane P perpendicular to the long-
itudinal direction L.
[0055] For example, the second air-gap 44B is delim-
ited by two faces 60, 62definedby themagnetic circuit 44
and parallel to each other.
[0056] The two faces 60, 62 are for example parallel to
the longitudinal direction L and to the transverse direction
T.
[0057] The setting system 24 comprises a magnetic
shim 64 movable with respect to the magnetic circuit 44
between a plurality of positions not shown in which the
shim 64 is at least partly located in the second air-gap
44B, the plurality of positions corresponding to a plurality
of volumesVof the shim64within the secondair-gap 44B
and to a plurality of values of the magnetic force F2
applied to the core 46.
[0058] Advantageously, the setting system 24 com-
prises a rack 66 (Figure 2) fixed to the magnetic shim
64, and a pinion 68 rotatably mounted with respect to the
chassis 12 and adapted formoving the rack 66 in transla-
tion with respect to the chassis, for example longitudin-
ally.
[0059] The setting system 24 is advantageously
adapted for setting the threshold over a large range of
current C, for example from 1200 A to 5000 A.
[0060] The magnetic shim 64 for example has two
faces 70, 72 parallel to the two faces 60, 62 of the
magnetic circuit 44.
[0061] The magnetic shim 64 is advantageously mo-
vable with respect to the chassis 12 in translation, for
example along the longitudinal direction L.
[0062] For example, the shim64 comprises, or ismade
of magnetic metal.
[0063] The shim 64 is advantageously adapted for
changing themagnetic reluctance of the magnetic circuit
44.
[0064] In a particular embodiment, the shim 64 is a
portion of the rack 66,more or less inserted in the second
air-gap 44B.
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Operation of the circuit breaker

[0065] The operation of the circuit breaker 10 stems
from its structure and will now be briefly described.
[0066] Initially, the actuator mechanism 18 is for ex-
ample in the closed position (Figure 1 and 2). The first
contact 14 and the second contact 16 are in contact with
each other and the current C below the threshold can
circulate in theelectrical circuit 20.The trippingsystem22
prevents the actuatormechanism 18 from switching from
theclosedposition to the trippedposition. In theexample,
the second end 30B of the first lever 30 abuts against the
abutment surface 36 of the tripping system 22.
[0067] In the example, it is possible to open the circuit
breaker 10 by moving the actuator mechanism 18 from
the closed position to the open position. To do so, the
actuator 34 displaces the first rotation axis X1 with re-
spect to the chassis 12. The second end 30B of the first
lever 30 keeps abutting on the abutment surface 36. The
first lever 30 rotates with respect to the chassis 12 due to
the actuating force F1 applied by the first biasing system
32 on the first end 30A of the first lever 30.
[0068] It is also possible to close the circuit breaker 10
by moving the actuator mechanism 18 from the open
position to the closed position.
[0069] Back to the closed position, if the current C
exceeds the threshold, the tripping system 22 allows
the actuator mechanism 18 to switch from the closed
position to the tripped position.
[0070] When the current C increases, the magnetic
force F2 applied on the core 46 increases, so that the
tripping force F3 applied by the core 46 on the first end
48Aof thesecond lever 48 increases.When thecurrentC
exceeds the threshold, the tripping forces F3 overcomes
the resisting force F4 applied by the second biasing
system 50, the second lever 48 rotates around the sec-
ond rotation axis X2 with respect to the chassis 12. The
abutment surface 36 moves such that the second end
30B of the first lever 30 does not abut any more on the
abutment surface 36. The first lever 30 is then free to
rotate around the first rotation axis X1 from the closed
position to the tripped position. Advantageously, the
second lever 48 bends around the third rotation axis
X3 due to motion of the second end 30B of the first lever
30.
[0071] Advantageously, the actuator mechanism 18
can be put from the tripped position to the open position
by using the actuator 34 to displace the first rotation axis
X1 towards the right in Figure 4. The second end 30B of
the first lever 30 comes back into contact with the abut-
ment surface 36. Then, the actuator mechanism 18 can
be put in the closed position by using the actuator 34 to
displace the first rotation axisX1 towards the left in Figure
5.
[0072] In order to set or change the threshold, the shim
64 is moved with respect to the magnetic circuit 44 from
one of its positions to another one, which changes the
volume V of the shim 64 in the second air-gap 44B. This

modifies the magnetic flux in the magnetic circuit 44,
hence the magnetic force F2 applied to the core 46, for
a same level of the current C. This enables to change the
threshold at which the tripping system 22 stops prevent-
ing the actuator mechanism 18 from switching from the
closedposition to the trippedposition. In the example, the
shim 64 is moved by rotating the pinion 68, which trans-
lates the rack 66 longitudinally. The bigger the volume V
of the shim 64 within the second air-gap 44B, the higher
the threshold.
[0073] Thanks to the above described features, the
setting system 24 does not generate friction within the
tripping system 22. The threshold is thus stable. The
threshold can be easily set by moving the shim 64 from
one position to another. The circuit breaker 10 is thus
more secure and is cost efficient.
[0074] Besides, the setting system 24 is advanta-
geously adapted for modifying the threshold in a large
range of current.

Claims

1. A circuit breaker (10) comprising:

- achassis (12), a first contact (14), andasecond
contact (16),
- an actuator mechanism (18) movable with
respect to the chassis (12) at least between a
closed position, in which the first contact (14)
and the second contact (16) are in electrical
contact with each other and form an electrical
circuit (20) in which a current (C) is intended to
circulate, anda trippedposition, inwhich the first
contact (14) and the second contact (16) are
apart from each other,
- a tripping system (22) comprising a magnetic
circuit (44) surrounding the first contact (14) and
delimiting a first air-gap (44A), the tripping sys-
tem (22) comprising a core (46) at least partly
located in the first air gap (44A) and intended to
be subject to a magnetic force (F2) having a
magnitude related to the current (C), the tripping
system (22) being adapted for preventing the
actuator mechanism (18) from switching from
theclosedposition to the trippedposition as long
as the current (C) does not exceed a threshold,
and for allowing the actuator mechanism (18) to
switch from the closed position to the tripped
position when the current (C) exceeds the
threshold, and
- a setting system (24) adapted for setting the
threshold,

characterized in that the magnetic circuit (44) de-
fines a second air-gap (44B), the setting system (24)
comprising a magnetic shim (64) movable with re-
spect to the magnetic circuit (44) between a plurality

5

10

15

20

25

30

35

40

45

50

55



7

11 EP 4 567 853 A1 12

of positions in which the shim (64) is at least partly
located in the second air-gap (44B), the plurality of
positions corresponding to a plurality of volumes of
theshim (64)within thesecondair-gap (44B)and toa
plurality of values of the magnetic force (F2) applied
to the core (46).

2. Thecircuit breaker (10) according to claim1,wherein
the magnetic circuit (44) defines at least one mag-
netic loop (58), each the first air-gap (44A) and the
second air-gap (44B) at least partly interrupting said
loop (58).

3. Thecircuit breaker (10) according to claim2,wherein
themagnetic circuit (44) comprises an air-gap (44C)
fully interrupting the loop (58), the first air-gap (44A)
being a first portion of the air-gap (44C), and the
second air-gap (44B) being a second portion of the
air-gap (44C).

4. The circuit breaker (10) according to any one of
claims 1 to 3, wherein the second air-gap (44B) is
delimited by two faces (60, 62) defined by the mag-
netic circuit (44) and parallel to each other, the shim
(64) defining two faces (70, 72) parallel to the two
faces (60, 62) of the magnetic circuit (44).

5. The circuit breaker (10) according to any one of
claims 1 to 4, wherein the magnetic circuit (44)
surrounds a first portion (14A) of the first contact
(14) around a longitudinal direction (L), the shim (64)
beingmovable with respect to the chassis (12) along
the longitudinal direction (L)

6. The circuit breaker (10) according to any one of
claims 1 to 5, wherein the setting system (24) com-
prises:

- a rack (66) fixed to the shim (64), and
- a pinion (68) rotatably mounted with respect to
thechassis (12)andadapted formoving the rack
(66) in translation with respect to the chassis
(12).

7. The circuit breaker (10) according to any one of
claims 1 to 6, wherein the shim (64) is made of
magnetic metal.

8. The circuit breaker (10) according to any one of
claims 1 to 7, wherein the actuator mechanism
(18) comprises a first lever (30) and a first biasing
system (32), the first lever (30) being rotatably
mounted around a first rotation axis (X1), the first
contact (14) comprising a first portion (14A) sur-
rounded by the magnetic circuit (44), and a second
portion (14B), the secondportion (14B)being flexible
and fixed to the first lever (30), wherein:

- in the closed position, the first biasing system
(32) is adapted for applying an actuating force
(F1) on a first end (30A) of the first lever (30), the
first lever (30) having a second end (30B) oppo-
site the first end (30A) and adapted for abutting
against an abutment surface (36) defined by the
tripping system (22) in order to prevent the ac-
tuating force (F1) from rotating the first lever (30)
around the first rotationaxis (X1) from theclosed
position to the tripped position, and
- the tripping system (22) is adapted for moving
the abutment surface (36) with respect to the
chassis (12) so as to liberate the first lever (30)
when the current (C) exceeds a threshold, the
actuating force (F1) rotating the first lever (30)
around the first rotationaxis (X1) from theclosed
position to the tripped position as soon as the
first lever (30) is liberated.

9. Thecircuit breaker (10) according to claim8,wherein
the tripping system (22) comprises a second lever
(48) and a second biasing system (50), the second
lever (48) being rotatably mounted with respect to
the chassis (12) around a second rotation axis (X2),
the second lever (48) having a first end (48A) me-
chanically connected to the core (46), and a second
end (48B) opposite the first end (48A), the second
end (48B) defining the abutment surface (36),
wherein:

- the core (46) is adapted for applying a tripping
force (F3) on the first end (48A), the tripping
force (F3) being related to the magnetic force
(F2) and intended to rotate the second lever
(48A) around the second rotation axis (X2) in
a first sense (S1) so as to move the abutment
surface (36) and liberate the first lever (30), and
- the second biasing system (50) is adapted for
applying a resisting force (F4) on the second
lever (48) so as to prevent rotation of the second
lever (48) around the second rotation axis X2 in
the first sense (S1), the tripping force (F3) over-
coming the resisting force (F4) when the current
(C) exceeds the threshold.

10. Thecircuit breaker (10) according to claim9,wherein
the second biasing system (50) comprises a coil
spring (56).

11. The circuit breaker (10) according to claim 9 or 10,
wherein the second lever (48) comprises:

- afirst part (48C) rotatablymountedwith respect
to the chassis (12) around the second rotation
axis (X2) and comprising the first end (48A) of
the second lever (48), and
- a second part (48D) rotatably mounted on said
first part (48C) around a third rotation axis (X3)
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parallel to the second rotation axis (X2), the
second part (48D) comprising the second end
(48B) of the second lever (48), the third rotation
axis (X3) being on the side opposite the first end
(48A) with respect to the second rotation axis
(X2) along the second lever (48),

the second part (48D) being movable in rotation
around the third rotation axis (X3) in the first sense
(S1) with respect to the first part (48C) between:

- a work position, intended to be occupied when
the actuator mechanism (18) is in the closed
position, and in which the second part (48D)
abuts against the first part (48C) and is pre-
vented from rotating in a second sense (S2)
opposite the first sense (S1), and
- a bent position in which the second part (48D)
has rotated in the first sense (S1).

12. Thecircuit breaker (10)according toclaim11,where-
in the tripping system (22) comprises a third biasing
system (52) adapted for biasing the second part
(48D) towards the work position.

13. The circuit breaker (10) according to any one of
claims 8 to 12, wherein the second end (30B) of first
lever (30) comprises a roll (38) adapted for rolling on
the abutment surface (36).

14. The circuit breaker (10) according to any one of
claims 8 to 13, wherein the actuator mechanism
(18) comprises an actuator (34) adapted for displa-
cing the first rotation axis (X1) with respect to the
chassis (12) between the closed position and an
open position of the actuator mechanism (18), in
which the second end (30B) of the first lever (30)
abuts against the abutment surface (36) and the first
contact (14) and the second contact (16) are apart
from each other.
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