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(54) Low voltage circuit breaker

(57) There is described a low voltage circuit breaker
(1) for opening and closing electrical contacts, provided
with a thermal safety system (3) of the bimetal type with
a release lever (5) capable of operating opening means
(2) suitable to force opening of the electrical contacts and
a bimetal (4) with a constrained portion (4a) and a free
portion (4b) capable of intercepting the insertion lever
(5); calibration means (6) are provided to calibrate the
position of the bimetal (4) which comprise a pusher (7)
thrusting the bimetal (4) so as to set the position of the
bimetal (4); the pusher (7) is movable both by axial intru-
sion and by peripheral action.
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Description

[0001] The present invention relates to a low voltage
circuit breaker.
[0002] There is known a circuit breaker, in particular
for low voltages and for domestic environments for con-
nection between a distribution network upstream and
loads downstream. This circuit breaker is positionable
between a closed position, in which it creates an electrical
and mechanical contact between movable contact ele-
ments and fixed contact elements, and an open position,
such that electrical and mechanical contact is inhibited.
[0003] A circuit breaker of this kind comprises safety
means capable of detecting potentially hazardous situa-
tions and of autonomously opening said circuit breaker.
[0004] Between the safety means there is known a
bending thermal safety system with a bimetal strip, ca-
pable of detecting the presence of overloads for a pre-
determined period of time and of opening the contacts
as a result of this detection. Operation of this system is
based on the difference in the coefficient of thermal ex-
pansion of different metals. A safety system of this kind
uses a bimetal formed by two metal strips, made of dif-
ferent materials, mutually fastened and through which
electrical current passes, which flows through the con-
tacts and heats, by Joule effect, the two strips, which
tend to expand according to lengths corresponding to the
relative coefficients of thermal expansion. This causes
bending of the bimetal, which bends until it intercepts a
release lever of opening means, which are tripped to take
the contacts to an open position.
[0005] It is clear that the mutual position between bi-
metal and the insertion lever is of critical importance for
correct operation of the thermal safety system, and is
achieved through calibration operations which are not
easy.
[0006] Moreover, it must be considered that an in-
creasing number of circuit breakers are housed in irre-
versibly sealed enclosures, and therefore a thermal safe-
ty system already housed in a sealed enclosure cannot
be re-calibrated.
[0007] The purpose of the present invention is to sim-
plify mutual positioning operations and to simplify cali-
bration of a thermal safety system.
[0008] In accordance with the invention, this problem
is solved by a low voltage circuit breaker for opening and
closing electrical contacts, provided with a thermal safety
system of the bimetal type with:

- opening means suitable to force opening of said
electrical contacts,

- a release lever suitable to operate said opening
means,

- a bimetal with a constrained portion and a free por-
tion suitable to intercept said insertion lever so as to
operate said opening means;

provided with calibration means to calibrate the position

of said bimetal, said calibration means comprising a
pusher thrusting said bimetal so as to set the position of
said bimetal, characterized in that said pusher is mov-
able both by axial intrusion and by peripheral action.
[0009] In this manner, it is possible to perform pre-cal-
ibration through an instrument with axial intrusion, and
fine calibration/re-calibration through a peripheral action.
[0010] Preferably, the pusher is supported by a fixed
support through a threaded coupling, so as to allow axial
movement of the pusher by rotation of said pusher.
[0011] Preferably, said peripheral action for movement
of the pusher is obtained by means of a toothed wheel
emerging peripherally so as to allow a peripheral action
of rotation of the pusher. Preferably, this toothed wheel
has a greater radius with respect to the radius of the
pusher and is positioned in proximity to the housing of
the circuit breaker, in a position that can be reached from
the outside through an opening produced in the housing.
In this manner, the toothed wheel can also be operated
from the outside, once the enclosure has been closed.
[0012] Preferably, said axial intrusion is obtained
through a screwing means, preferably of the Allen key
type, such as an electrical Allen key, which is inserted in
an internal axial cavity of the pusher.
[0013] Preferably, the constrained portion of the bimet-
al is fastened to a striker support which exerts an elastic
reaction force to the thrust of the pusher so as to hold
the constrained portion tightly between the pusher and
the striker support. Preferably, the free portion of the bi-
metal is located at one end of said bimetal facing the
insertion lever. Preferably, the constrained portion of the
bimetal is located at the other end of the bimetal.
[0014] Further characteristics and advantages of the
present invention will be more apparent from the descrip-
tion of preferred, but not exclusive, embodiments of the
present invention shown by way of example in the ac-
companying drawings, wherein:

- Fig. 1 shows an internal view of a low voltage circuit
breaker (1), according to the present invention in a
pre-calibration position;

- Fig. 2 shows a three-dimensional view of some par-
ticulars of Fig. 1;

- Fig.3 shows an internal view of the low voltage circuit
breaker (1) in a calibrated position;

- Fig. 4 shows a three-dimensional view of some par-
ticulars of Fig. 3.

[0015] With reference to the accompanying figures,
the number 1 indicates as a whole a low voltage circuit
breaker 1, hereinafter also indicated simply as circuit
breaker 1. This circuit breaker 1 is capable of opening
and closing electrical contacts in a known manner.
[0016] The circuit breaker 1 also comprises a thermal
safety system 3 of the bimetal type.
[0017] The thermal safety system 3 comprises a bi-
metal 4 formed by a tongue with double metal strip in two
different metals and with different coefficient of thermal
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expansion. This bimetal 4 is suitable to allow an electrical
current to pass through it so that it bends as a result of
the heat caused by the electrical current and by the sub-
sequent different expansion between the two strips form-
ing the bimetal.
[0018] This bimetal 4 (which in the drawings extends
vertically) has a free portion 4b, located at one end of the
bimetal 4 (in the upper position in the accompanying
drawings) and a constrained portion 4a, located on an-
other end of the bimetal 4 (in the lower position in the
accompanying drawings).
[0019] The constrained portion 4a is fastened to a strik-
er support 10, which in the present example is composed
of an L-shaped metal support with a fixed arm 10b (po-
sitioned horizontally in the drawings) and an elastic arm
10a (positioned vertically in the drawings), and is capable
of supporting the bimetal 4. The elastic arm 10a is capa-
ble of elastically opposing thrust forces acting on the bi-
metal 4 (as can be understood from the drawings, when
the constrained portion 4a is thrust to the left, an elastic
reaction force is exerted to the right).
[0020] The free portion 4b projects in the opposite di-
rection to the constrained portion (projecting upward in
the drawings).
[0021] The free portion 4b is facing the release lever
5, capable of operating in rotation (counter-clockwise in
the accompanying drawings), which operates opening
means 2 which force opening of the electrical contacts
of the circuit breaker 1.
[0022] The bimetal 4 is suitable to bend (clockwise in
the drawings), and to intercept the release lever 5, so as
to force opening of the electrical contacts.
[0023] Calibration means 6 are provided to calibrate
the position of the bimetal 4.
[0024] These calibration means 6 comprise a pusher
7, in the form of an externally threaded cylinder. Said
pusher 7 is supported by an internally threaded fixed sup-
port 9: axial movement of the pusher 7 (to the right/left
in the drawing), is therefore achieved by axial rotation of
the pusher 7.
[0025] The pusher 7 has a flaring in the forward posi-
tion, which terminates with a thrust surface 9a suitable
to abut against the constrained portion 4a of the bimetal 4.
[0026] It must be noted that this abutting is opposed
by the elastic force exerted by the striker support 10, so
that the constrained portion 4a of the bimetal 4 is held
tightly between the pusher 7 and the striker support 10,
which bends to allow movement of the bimetal 4 so as
to allow calibration of the position of the bimetal 4.
[0027] According to the invention, the pusher 7 is ax-
ially hollow internally with a cavity capable of receiving
an Allen key or other screwing means inserted axially.
[0028] Moreover, the pusher 7 comprises a toothed
wheel 8 emerging peripherally so as to allow a peripheral
action to rotate the pusher 7 also in the absence of the
Allen key.
[0029] This toothed wheel 8 is more radially extended
with respect to the pusher 7, and projects from a calibra-

tion opening produced on the housing of the circuit break-
er: in this manner, the toothed wheel 8 can be reached
from the outside through the calibration opening and can
be rotated with a toothed wheel tool couplable with the
toothed wheel 8.
[0030] The calibration opening (not visible in the draw-
ings as of obvious structure) allows access only to the
toothed wheel 8, so that it is not possible to tamper with
other devices of the circuit breaker 1.
[0031] The calibration operations can therefore be
summed up as:

- a pre-calibration operation, which is achieved by
screwing the pusher 7 with axial intrusion of the Allen
key; at the end of this operation, the bimetal 4 is in
a pre-calibrated position shown in Figs. 1 and 2;

- a subsequent fine calibration operation, which is
achieved by screwing the pusher 7 through periph-
eral action on the toothed wheel 8, without axial in-
trusions; at the end of this operation, the bimetal 4
is in a calibrated position, shown in Figs. 3 and 4, in
which the free portion 4b of the bimetal 4 is in contact
without pressure with the release lever 5.

[0032] Advantageously, the measures described allow
pre-calibration both performed with an automatic and
rapid Allen key, while fine calibration is performed with
the toothed wheel with radial dimensions as large as pos-
sible, so as to allow high precision adjustment.
[0033] Advantageously, in this manner it is possible
during production of the circuit breaker 1, to perform pre-
calibration first during pre-assembly of said circuit break-
er 1, and instead perform fine calibration of the circuit
breaker 1 only after it has been housed in its enclosure
with irreversible seal. Therefore, it is also possible to re-
calibrate the circuit breaker after a long period of opera-
tion, moreover without requiring to open the casing of the
circuit breaker 1 and therefore without requiring a skilled
technician.
[0034] On the basis of the description provided, other
characteristics, modifications or improvements are pos-
sible and evident to a person skilled in the art. These
characteristics, modifications and improvements should
therefore be considered a part of the present invention.
In practice, the materials used and the contingent dimen-
sions and forms can be any, according to requirements
and to the state of the art.

Claims

1. A low voltage circuit breaker (1) for opening and clos-
ing electrical contacts, provided with a thermal safety
system (3) of the bimetal type with:

- opening means (2) suitable to force opening
of said electrical contacts,
- a release lever (5) suitable to operate said
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opening means,
- a bimetal (4) with a constrained portion (4a)
and a free portion (4b) capable of intercepting
said release lever (5) so as to operate said open-
ing means (2);

provided with calibration means (6) to calibrate the
position of said bimetal (4), said calibration means
(6) comprising a pusher (7) thrusting said bimetal (4)
so as to set the position of said bimetal (4), charac-
terized in that said pusher (7) is movable both by
axial intrusion and by peripheral action.

2. The low voltage circuit breaker according to claim 1,
characterized in that said pusher (7) is supported
through a fixed support (9) with threaded coupling,
so as to allow axial movement of said pusher (7) by
rotation of said pusher (7).

3. The low voltage circuit breaker according to claim 2,
characterized in that said pusher (7) comprises a
toothed wheel (8) emerging peripherally so as to al-
low a peripheral action of rotation of said pusher (7).

4. The low voltage circuit breaker according to claim 3,
characterized in that said toothed wheel (8) is more
radially extended with respect to said pusher (7).

5. The low voltage circuit breaker according to claim 4,
characterized in that said toothed wheel (8) is po-
sitioned in proximity to the housing of said low volt-
age circuit breaker (1) and can be reached from the
outside through a calibration opening produced in
said housing.

6. The low voltage circuit breaker according to one of
claims 2-5, characterized in that said pusher (7) is
internally hollow so as to receive a screwing means
with axial insertion, such as an Allen key.

7. The low voltage circuit breaker according to one of
the preceding claims, characterized in that said
constrained portion (4a) is fastened to a striker sup-
port (10) capable of bending and exerting an elastic
reaction force to the thrust of said pusher (7) so as
to hold said constrained portion (4a) tightly between
said pusher (7) and said striker support (10).

8. The low voltage circuit breaker according to one of
the preceding claims, characterized in that said
free portion (4b) is positioned at one end of said bi-
metal (4) facing said release lever (5).

9. The low voltage circuit breaker according to one of
the preceding claims, characterized in that said
constrained portion (4b) is positioned at another end
of said bimetal (4).
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