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(54) Auxiliary device for a magnetothermal circuit breaker

(57)  Anauxiliary device for a magnetothermal circuit
breaker, comprising an electrical protection unit that co-
operates, by means of a mechanism, with an opening
slider biased by a return spring, in order to define a re-
lease position, in which the electrical protection unit ac-
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tuates the mechanism and releases the slider, which
acts on the safety opening mechanism of the circuit
breaker, and a rearming position, in which the spring is
rearmed. The mechanism has a single actuation lever
in which a first end cooperates with the electrical pro-
tection unitand a second end cooperates with the slider.
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Description

[0001] The present invention relates to an auxiliary
device for a magnetothermal circuit breaker.

[0002] It is known that automatic circuit breakers are
provided with auxiliary devices capable of remote-con-
trolling the safety opening of the circuit breakers follow-
ing a dangerous voltage drop.

[0003] These auxiliary devices are constituted by the
undervoltage trip release or, as an alternative, by the
shunt trip release, and are installed in an appropriately
provided compartment formed frontally with respect to
the containment body of the enclosed circuit breaker, so
as to actuate, if tripping occurs, the release lever that
actuates the mechanism for the safety opening of the
enclosed circuit breaker.

[0004] In the design of auxiliary devices it is particu-
larly important to simplify their structure in order to op-
timize their operation and their manufacturing process.
[0005] The aim of the present invention is to provide
an auxiliary device for enclosed circuit breaker that is
improved with respect to the prior art devices.

[0006] An object of the inventionis to provide a device
that is constructively simple and has a small number of
components.

[0007] Another objectis to provide a device that offers
the greatest assurance of safety and reliability.

[0008] This aim, these objects and others that will be-
come better apparent hereinafter are achieved by an
auxiliary device for a circuit breaker, as claimed in the
appended claims.

[0009] Further characteristics and advantages of the
present invention will become better apparent from the
description of preferred but not exclusive embodiments
thereof, illustrated only by way of non-limitative example
in the accompanying drawings, wherein:

Figure 1 is a perspective view of the front of an en-
closed circuit breaker, illustrating an auxiliary und-
ervoltage trip release device, according to the in-
vention, in a step of its installation in the appropri-
ately provided compartment;

Figure 2 is a view, similar to Figure 1, of the device
installed in the enclosed circuit breaker;

Figures 3 and 4 are respectively a schematic per-
spective view of an auxiliary undervoltage trip de-
vice applied to the circuit breaker mechanism and
a side elevation view of the undervoltage trip de-
vice, shown in the condition in which the undervolt-
age trip device is engaged and ready to trip;
Figures 5 and 6 are respectively a schematic per-
spective view of an auxiliary undervoltage trip de-
vice applied to the circuit breaker mechanism and
a side elevation view of the undervoltage trip de-
vice, shown in the condition in which the undervolt-
age trip device is released;

Figures 7 and 8 are respectively a schematic per-
spective view of an auxiliary undervoltage trip de-
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vice applied to the mechanism of the circuit breaker
and a side elevation view of the undervoltage trip
device, shown in the condition in which the auto-
matic circuit breaker is released;

Figures 9 and 10 are respectively a schematic per-
spective view of an auxiliary undervoltage trip de-
vice applied to the circuit breaker mechanism and
a side elevation view of the undervoltage trip de-
vice, shown in the step of rearming the undervolt-
age trip device and the automatic circuit breaker;
Figure 11 is a front perspective view of an auxiliary
shunt trip release device according to the invention;
Figure 12 is a rear perspective view of the device
of Figure 11;

Figure 13 is a sectional front elevation view of the
device of Figure 11;

Figure 14 is a sectional rear elevation view of the
device of Figure 11, showing schematically the ac-
tion on the circuit breaker.

[0010] With reference to the above cited figures, an
auxiliary device for circuit breakers, generally designat-
ed by the reference numeral 1 or 100 and represented
by an undervoltage trip release 1 or by a shunt trip re-
lease 100, is adapted to remote-control the opening of
a circuit breaker.

[0011] With particular reference to Figures 1to 10, the
undervoltage trip device 1 is installed frontally on a con-
tainment body 2 of the enclosed circuit breaker in a com-
partment 3 provided to the side of an activation lever 4
by removing the front cover.

[0012] The device 1 comprises a supporting structure
5, which accommodates an electrical protection unit 6
and with which an opening slider 7 is slidingly associat-
ed in an upper region.

[0013] The electrical protection unit 6, as a conse-
quence of tripping caused by a voltage drop, releases
the opening slider 7 which, by being affected by a return
spring 8, acts on a safety release lever 9 of an enclosed
circuit breaker, causing the consequent snap opening
of the contacts. By virtue of a rearming mechanism, the
slider 7 is returned into position, loading the spring 8.
[0014] According to the invention, the electrical pro-
tection unit acts on the slider by means of a single ac-
tuation lever 10, as described in greater detail hereinaf-
ter.

[0015] The electromagnetic moving core of the elec-
trical protection unit 6 is constituted by a piston 11 which,
in the condition in which the device has not tripped, as
shown in Figures 3 and 4, is in its innermost sliding po-
sition with respect to the fixed electromagnetic compo-
nent although the action of a contrast spring 12 rigidly
coupled to the supporting structure 5 constantly actu-
ates it outward.

[0016] The actuation lever 10, pivoted to the structure
5 in the pivot 13, is kept in position by a contrast spring
14, so that a first end 15 abuts against a larger-diameter
actuation portion 16 of the piston 11 and a second end
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17 prevents the opening slider 7 from releasing under
the action of the return spring 8.

[0017] The end 17 of the actuation lever 10 in fact has
a sort of pawl that engages a locking tab 18 of the slider
7, which is shaped like a tooth.

[0018] When the device 1 trips in order to open the
circuit breaker, as shown in Figures 5 and 6, the contrast
spring 12 keeps the piston outside if the magnetic field
of the coil is not activated.

[0019] The actuation portion 16 therefore moves the
actuation lever 10, turning it clockwise, despite the re-
action of the contrast spring 14, allowing the disengage-
ment of the locking tab 18 from the second end 17 of
the actuation lever 10.

[0020] The slider 7 moves with a snap action toward
the piston 11, pushed by the spring 8, which is released,
actuating the release lever 9 by means of an actuation
surface 19, producing the snap action of the activation
lever 4 and simultaneously the safety opening of the en-
closed circuit breaker, in a per se known manner.
[0021] The slider 7 ends its stroke by abutting against
the piston 11 in order to return it into the initial position
before tripping, as shown in Figures 7 and 8. Also, the
actuation lever 10 can be returned into position by the
contrast spring 14 by virtue of the retraction of the piston
11.

[0022] From the position shown in Figures 7 and 8,
the activation lever 4 is turned in order to rearm the
mechanism of the enclosed circuit breaker. The lever 4
is provided with a lug 20 that abuts, during movement,
against a rearming lug 21 that protrudes from the main
body of the slider 7 and is made to slide outward.
[0023] The spring 8 is then tensioned between an
abutment tooth 22 of the slider 7 and a portion 23 that
is rigidly coupled to the supporting structure 5, so that it
is loaded.

[0024] Simultaneously, the locking lug 18 slides on
the passive side of the second end 17 of the actuation
lever 10, so as to engage the active portion of its pawl,
by virtue of the contrast spring 14, which keeps in posi-
tion the actuation lever 10 when the slider reaches the
end of its stroke.

[0025] The auxiliary device can be constituted by a
shunt trip release, which can be installed as an alterna-
tive to the undervoltage trip release.

[0026] With particular reference to Figures 11 to 14,
the shunt trip release device 100 comprises a contain-
ment body 101 that accommodates an electrical protec-
tion unit 102 whose electromagnetic moving core is con-
stituted by a piston 103 and a circuit breaker 104 that
automatically deactivates the electrical protection unit
102 when the circuit breaker is open.

[0027] When the device is not activated, the piston
103 is in the outermost position with respect to the elec-
tromagnetic fixed core of the electrical protection unit
102, with its head proximate to the release lever 105 of
the enclosed circuit breaker.

[0028] When the device 100 is activated by an exter-
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nal impulse, the piston 103 is drawn toward the inside
of the fixed core, actuating the release lever 105 and
consequently opening the enclosed circuit breaker. The
piston 103 is returned into its position by a return spring
106, in the specific case a helical spring, which is ar-
ranged in a cavity of the internal end 107 of the piston
103 and in contrast with the fixed core and is com-
pressed during the movement of the piston 103.
[0029] The circuit breaker 104 is constituted by a
member that can slide vertically along a seat formed in
the containment body 101, with one end associated with
a horizontal support 108 on which two contacts 109 are
fixed in series to the winding 110 of the electrical pro-
tection unit 102. In the condition in which the device 100
is ready for tripping, the contacts 109 are closed on the
winding 110 by a helical spring 111, which in contrast
between the horizontal support 108 and an abutment
portion 112 formed in the containment body 101, actu-
ates the circuit breaker 104 downward.

[0030] The intervention of the device 110, as de-
scribed above, causes the opening of the moving con-
tact lever 113 of the enclosed circuit breaker, which by
abutting against the lower end of the circuit breaker 104
makes it slide upward, opening the contacts 109, deac-
tivating the device 100, until the moving contact lever
113 remains in the position in which the enclosed circuit
breaker is open.

[0031] Inpractice it has been observed that the inven-
tion achieves the intended aim and objects, an auxiliary
device for circuit breaker having been provided which is
particularly simple from a constructive point of view, is
reliable, and has a reduced tripping time.

[0032] The device according to the invention is sus-
ceptible of numerous modifications and variations, with-
in the scope of the appended claims. All the details may
furthermore be replaced with technically equivalent el-
ements.

[0033] The materials used, as well as the dimensions,
may of course be any according to requirements and to
the state of the art.

Claims

1. An auxiliary device for a circuit breaker, comprising
an electrical protection unit that cooperates, by
means of a mechanism, with an opening slider bi-
ased by a return spring, in order to define a release
position, in which said electrical protection unit ac-
tuates said mechanism and releases said slider,
which acts on the safety opening mechanism of said
circuit breaker, and a rearming position, in which
said spring is rearmed, characterized in that said
mechanism comprises a single actuation lever in
which afirst end cooperates with said electrical pro-
tection unit and a second end cooperates with said
slider.
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The device according to claim 1, characterized in
that an electromagnetic moving core of said elec-
trical protection unit comprises a piston which, in the
condition in which the device has not tripped, is in
its innermost sliding position with respect to a fixed
electromagnetic component of said electrical pro-
tection unit, contrasting the actuation of a first con-
trast spring, said contrast spring being rigidly cou-
pled to said supporting structure and actuating said
piston constantly outward.

The device according to claim 1 or 2, characterized
in that said actuation lever, pivoted to said struc-
ture, is kept in position by a second contrast spring,
said actuation lever having a first end that abuts
against an actuation portion of said piston and a
second end that engages a locking lug of said slider.

The device according to one or more of the preced-
ing claims, characterized in that in tripping condi-
tions said piston is moved outward by said first con-
trast spring, said actuation portion producing the
clockwise rotation of said actuation lever, allowing
the disengagement of said locking lug from said
second end of said actuation lever, said slider mov-
ing with a snap action toward said piston, being
pushed by the release of said return spring, said
slider, by means of an actuation surface, actuating
said release lever, causing the consequent safety
opening of the circuit breaker and the snap action
of said activation lever.

The device according to one or more of the preced-
ing claims, characterized in that said slider ends
its stroke by abutting against said piston in order to
return said piston into the initial position prior to trip-
ping, said actuation lever, by means of the retraction
of said piston, being returned in position by said
second contrast spring.

The device according to one or more of the preced-
ing claims, characterized in that said activation le-
ver is turned in order to rearm the mechanism of the
circuit breaker that has tripped due to the interven-
tion of said device, said handle being provided with
a lug that abuts, during movement, against a rearm-
ing lug that protrudes from the main body of said
slider and is made to slide outward, said spring be-
ing tensioned between an abutment tooth of said
slider and a portion that is rigidly coupled to said
supporting structure, so that it is loaded, said lock-
ing lug sliding on the passive side of the second end
of said actuation lever, engaging on said active por-
tion thereof, by means of said contrast spring, which
maintains said actuation lever in position when said
slider reaches the end of its stroke.

An auxiliary device for circuit breaker, comprising a
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10.

11.

containment body that contains an electrical protec-
tion unit which, if tripping occurs, actuates the
mechanism for the safety opening of a circuit break-
er, characterized in that it comprises a circuit
breaker that automatically deactivates said electri-
cal protection unit when the circuit breaker is open,
said circuit breaker being activated by the opening
moving contact of said circuit breaker.

The device according to claim 7, characterized in
that the electromagnetic moving core of said elec-
trical protection unit is constituted by a piston which,
in the tripped condition of said device, turns the re-
lease lever of said circuit breaker, opening said
moving contact, said piston being returned into po-
sition by a return spring actuated during tripping.

The device according to claim 7 or 8, characterized
in that said circuit breaker of said device is consti-
tuted by a member that can slide vertically along a
seat formed in said containment body, said sliding
member having an end that is associated with a hor-
izontal support on which contacts are fixed in series
to the magnetic winding of said electrical protection
unit.

The device according to one or more of claims 7 to
9, characterized in that in the condition in which
the device is ready for tripping, said contacts are
closed on said winding by means of a helical spring,
said spring being in contrast between said horizon-
tal support and an abutment portion of said contain-
ment portion, actuating said circuit breaker down-
ward.

The device according to claims 7 to 10, character-
ized in that said opening moving contact abuts
against the lower end of said circuit breaker, forcing
it to slide upward, opening said contacts and deac-
tivating said device, until said moving contact re-
mains in the position in which the circuit breaker is
open.
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