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(54) Thermomagnetic circuit-breaker

(57) The present invention relates to a thermomag-
netic circuit-breaker comprising a moulded case con-
taining a movable contact and a fixed contact, the
movable contact being connected to an operating lever
controlled by a trip lever and operatively associated to
an operating knob, characterised by the fact that it com-
prises an auxiliary lever engageable with said movable
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contact to hold it at a predetermined distance from said
fixed contact during closing operations, said auxiliary
lever being operatively coupled with the operating knob
to release the movable contact allowing completion of
the closing operation.
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Description

[0001] The present invention relates to a ther-
momagnetic circuit-breaker with means for adjusting the
motion of the movable contacts.

[0002] As it is known, thermomagnetic circuit-
breakers may feature, in accordance with the regula-
tions in force, a so-called dependent closing movement,
which in essence means that the movement of the mov-
able contacts depends on the movement of an operat-
ing knob or lever. In the first part of rotation, said
operating knob brings the movable contact closer to the
fixed contact; then, electrically coupling between con-
tacts is achieved by means of a subsequent elastic
thrust on the movable contact in order to increase the
tightness of contact and generate the contact pressure.
[0003] With circuit breakers of this type, the inter-
ruption of a closing operation for any reason and at any
angle of travel of the operating knob could happen when
the movable contact has already reached a position
close to the fixed contact or even is yet in contact with it
without the necessary pressure; in this cases, damages
to the contacts could occur.

[0004] Moreover, in cases of very slow operation,
the contact pressure could be insufficient, inevitably cre-
ating contact wear if they are subjected to multiple elec-
trical operations. Thermomagnetic circuit-breakers have
already been launched on the market that have a
dependent operation in a first part until reaching a pre-
determined stop distance of the movable contact in rela-
tion to the fixed contact, said distance being then
exceeded with a tripping movement that performs the
closing.

[0005] This solution, which is valid from a design
standpoint, has been found difficult to apply in practice
in that, in order to keep the movable contact at a certain
distance from the fixed contact during the operating
travel, a cam is used; this cam engages in special seat-
ings in the plastic parts of the movable contacts with a
configuration that is not able to guarantee the minimum
stopping distance and, therefore, undue electrical dis-
charges could occur.

[0006] In addition, with this embodiment it is neces-
sary to have the movable contacts made in two parts,
namely a metal part and a plastic part.

[0007] A further drawback is in addition constituted
by the fact that the operating lever or knob and the oper-
ating lever need to have opposing directions of rotation,
thus creating considerable manufacturing complications
and significant limitations regarding the dimensions and
positioning.

[0008] The main task of the invention is precisely
that of eliminating the above mentioned drawbacks pro-
viding a thermomagnetic circuit-breaker with means for
adjusting the motion of the movable contacts in which it
is possible to predetermine a stop distance for the mov-
able contacts in relation to the fixed contacts that is
always constant and defined by the design geometry so
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that one always has a safety condition.

[0009] As part of the aforesaid task, a particular
object of the invention is to provide a thermomagnetic
circuit-breaker in which it is possible to guarantee a min-
imum insulation distance between the contacts when
interrupting the closing operation for any reason at any
angle of travel of the knob.

[0010] Another object of the present invention is to
provide a thermomagnetic circuit-breaker in which the
minimum contact pressure is practically the same as the
nominal pressure even with a slow closing operation,
thus ensuring lower contact wear.

[0011] A further object of the present invention is to
provide a thermomagnetic circuit-breaker which can be
used, in its general constructional lines, as a circuit-
breaker with dependent operation if desired, offering the
possibility, with the addition of an easily-installed part, of
increasing the functionality of the circuit-breaker with
the introduction of the predetermined stopping distance
of the contacts before the closing tripping movement.
[0012] A further but not last object of the present
invention is to provide a thermomagnetic circuit-breaker
with means for adjusting the motion of the movable con-
tacts that can be easily obtained using common com-
mercially-available elements and materials and that is,
furthermore, competitive from a purely economic stand-
point.

[0013] This task, as well as the aforementioned
objects and others that shall emerge more clearly here-
inafter are achieved by a thermomagnetic circuit-
breaker comprising a moulded case containing a mova-
ble contact and a fixed contact, the movable contact
being connected to an operating lever controlled by a
trip lever and operatively associated to an operating
knob, characterised by the fact that it comprises an aux-
iliary lever engageable with said movable contact to
hold it at a predetermined distance from said fixed con-
tact during closing operations, said auxiliary lever being
operatively coupled with the operating knob to release
the movable contact allowing completion of the closing
operation.

[0014] Further characteristics and advantages shall
emerge more clearly from the description of a preferred
but not exclusive embodiment of a thermomagnetic cir-
cuit-breaker with means for adjusting the motion of the
movable contacts illustrated purely by way of example
and without limitation with the aid of the attached draw-
ings in which:

Figure 1 is a diagrammatic side view of the ther-
momagnetic circuit-breaker as in the invention;
Figure 2 shows a section along the line II-Il of Fig-
ure 1;

Figure 3 shows a section along line IlI-Ill of Figure
1;
Figure 4 shows a detail of the movable contact in
the open position;

Figure 5 shows a detail of the movable contact dur-
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ing the closing phase, stopped at a predetermined
distance from the fixed contact;

Figure 6 shows the movable contact during the ini-
tial closing tripping movement phase;

Figure 7 shows the movable contact in the closing
position;

Figure 8 shows a detail of the release lever and
operating lever from the front;

Figure 9 shows a section along line IX-IX of Figure
8.

[0015] With reference to the aforesaid figures, the
thermomagnetic circuit-breaker according to the inven-
tion includes a moulded case overall indicated by refer-
ence number 1 which substantially has a standardised
conformation typical of thermomagnetic circuit-breakers
for connection to omega-shaped bars.

[0016] Movable electric contacts, indicated by 2 for
the phase contact and 3 for the neutral contact, are pro-
vided inside the moulded case 1.

[0017] The movable contacts are connected to an
operating lever 4 that is controlled by a trip lever 5 and
associated with an operating knob or lever 7 by means
of a U bolt 6.

[0018] The movable contacts 2 and 3 are available
for contact with corresponding fixed contacts 8 defined
inside the moulded case.

[0019] A spring associated to the trip lever 5 indi-
cated overall by 10 acts between the operating lever 4
and the trip lever 5; said spring 10 has the distinctive
feature of being of the hairpin type with an axial appen-
dix 10a held in a corresponding seat of the trip lever 5
and a radial appendix 10b that engages with a catch
projection 11. The projection 11 is defined on the oper-
ating lever 4 at the moment of assembly of the lever 5
and the operating lever 4 itself.

[0020] The movable contacts 2 and 3 have contact
springs, indicated by 15, also of the hairpin type, that
interact with a catch projection 16 located on the oper-
ating lever and with an appendix 17 defined by the mov-
able contact.

[0021] The thermomagnetic circuit-breaker, as it is
usual in the practice, features an opening release that
operates by means of the relative rotation of the operat-
ing lever in relation to the trip lever 5; the operation can
occur by means of the action of a thrust pin 18 con-
nected to a relay 19 that acts on the trip lever, for exam-
ple in case of a high fault current (short circuit). In
addition a bimetallic strip 20 is provided that acts on a
thermal trip lever 21 in the event of an overload; this
strip 20 transmits the movement to the trip lever.

[0022] It is also possible to provide external acces-
sories that engage in recesses 22 in the trip lever,
obtaining an action directly on the trip lever by means of
slots located in the two sides of the circuit-breaker.
[0023] The distinctive feature of the invention is
constituted by the fact that an auxiliary lever 30 is pro-
vided that pivots alongside the axis of the operating
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lever and has the function of movably stopping the mov-
able electric contacts during closing operations at a pre-
determined distance from the fixed contact 8.

[0024] The auxiliary lever has a body 31 that termi-
nates in a head 32 and defines, on the part facing the
movable contacts, a recess 33 in which a prominence
34 of the movable contacts engages.

[0025] The head 32 features a protuberance 35 that
extends from the opposite side in relation to said recess
33 and is designed to interact with a cam 36 that is con-
nected to the operating knob 7.

[0026] In open circuit-breaker conditions, as illus-
trated in Figure 4, the movable contacts are positioned
at a distance from the fixed contact, and the prominence
34 is engaged with the auxiliary lever close to the pivot-
ing zone; as illustrated, the lever 30, pushed by a spring
40, associated to the lever 30 itself, is held against the
prominence 34 in a lower area of the recess 33.

[0027] Acting on the knob 7 to execute closing, the
rotation of the knob causes the operating lever to rotate
at a speed dependent on that of the knob 7 by means of
a U bolt 6, bringing the movable contacts close to the
fixed contact 8 until stopping at a predetermined dis-
tance due to the engagement of the prominence 34 with
a catch projection defined by the head 32 at the end of
the recess 33.

[0028] From the above conditions on the movement
of the mobile contacts becomes independent of the
motion of the knob 7; in fact, the subsequent rotation of
the operating knob 7, as illustrated in fig.6, leads the
cam 36 to engage the protuberance 35, causing a rota-
tion of the auxiliary lever contrasting with the spring 40,
with consequent starting of disengagement between
protuberance 34 and recess 33.

[0029] The end of rotation of the operating knob 7,
as illustrated in Figure 7, disengages the protuberance
34 and the head 32, consequently making it possible to
obtain the closing trip movement of the movable con-
tacts towards the fixed contacts at a speed that is
dependent solely on the loading of the spring 15 (inde-
pendent motion).

[0030] The pressure action applied is therefore sub-
stantially constant and, even in cases where slow oper-
ation is executed, the pressure applied is still
substantially the same as the nominal pressure.

[0031] A further aspect worthy of emphasis is con-
stituted by the fact that the operating knob and the oper-
ating lever rotate in the same direction, thus significantly
simplifying the structure of the device.

[0032] From that which has been set out above it is
possible therefore to see that the invention achieves the
objectives set and in particular it is to be emphasised
that the closing operation, which is dependent for a part
and then substantially independent, makes it possible to
obtain a predetermined and constant closing speed and
force.

[0033] Moreover, it should be noted that the addi-
tional functionality is obtained simply by the presence of
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the auxiliary lever and related spring, which are ele-
ments that can be added to a thermomagnetic circuit-
breaker that would behave like a traditional device with-
out the presence of such a lever.

[0034] Furthermore, in the event of tripping in open-
ing of the device, the design and implementation of the
cams together with the operating knob and auxiliary
lever ensure that the movable contacts do not encounter
obstacles in their opening travel that could be the cause
of jamming or loss of performance in the event of a short
circuit.

[0035] A further important aspect is in addition con-
stituted by the fact that the spring of the trip lever acts
between the trip lever and the operating lever, thus hav-
ing greater speed of response in use.

[0036] The invention as conceived is capable of
numerous modifications and variants that are all within
the inventive concept.

[0037] Moreover, all the details may be substituted
by other technically equivalent elements. In practice, the
materials used as well as the contingent dimensions
and shapes can be varied without limitation to suit
requirements.

Claims

1. Thermomagnetic circuit-breaker comprising a
moulded case containing a movable contact and a
fixed contact, the movable contact being connected
to an operating lever controlled by a trip lever and
operatively associated to an operating knob, char-
acterised by the fact that it comprises an auxiliary
lever engageable with said movable contact to hold
it at a predetermined distance from said fixed con-
tact during closing operations, said auxiliary lever
being operatively coupled with the operating knob
to release the movable contact allowing completion
of the closing operation.

2. Thermomagnetic circuit-breaker as in claim 1 char-
acterised by the fact that said auxiliary lever has a
body terminating in a head that defines, in the part
facing towards said movable contact, a recess for
engaging with a prominence of the movable contact
itself.

3. Thermomagnetic circuit-breaker as in claim 2 char-
acterised by the fact that said head has a protuber-
ance that extends from the opposite side in relation
to said recess, said protuberance being designed to
interact with a cam connected to the operating
knob.

4. Thermomagnetic circuit-breaker as in one or more
of the previous claims characterised by the fact that
it includes a spring associated to the auxiliary lever
designed to press the auxiliary lever towards the
movable contact.
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5.

Thermomagnetic circuit-breaker as in one or more
of the previous claims characterised by the fact that
said auxiliary lever is pivoted alongside the axis of
said operating lever.

Thermomagnetic circuit-breaker as in one or more
of the previous claims characterised by the fact that
said operating knob and said operating lever rotate
in the same direction.

Thermomagnetic circuit-breaker as in one or more
of the previous claims characterised by the fact that
it includes a spring associated to the trip lever that
interacts with said trip lever and said operating
lever.

Thermomagnetic circuit-breaker as claim 7 charac-
terised by the fact that said spring associated to the
trip lever is a hairpin spring having an axial appen-
dix that can be lodged in a seat defined by said trip
lever and a radial appendix that can engage in a
catch projection defined on said operating lever.
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