EP 2 360 706 A1

(1 9) Européisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 2 360 706 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
24.08.2011 Bulletin 2011/34

(21) Application number: 10192734.1

(22) Date of filing: 26.11.2010

(51) IntCl.:
HO1H 9/26 (2006.01) HO1H 71/10 (2006.01)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 23.02.2010 IT RM20100072

(71) Applicant: BTICINO S.P.A.
20154 Milano (IT)

(72) Inventors:
¢ Cirolini, Andrea
1-21010, Ferno (Varese) (IT)
e Zilio, Luca
1-21024, Biandronno (Varese) (IT)

(74) Representative: Carangelo, Pierluigi et al
Jacobacci & Partners S.p.A.
Via delle Quattro Fontane 15
00184 Roma (IT)

(54) Interlocking device for interlocking at least a first and a second electrical circuit breaker

(57)  Aninterlocking device (2) is described for inter-
locking at least a first and a second electrical circuit
breaker (3R, 3L), thatis, for preventing such circuit break-
ers (3R, 3L) from simultaneously assuming a closed
state, comprising:

afirst and a second actuating lever (10R, 10L) independ-
ently movable between a first and a second actuating
lever operating position (A_DOWN, A_UP), the first and
the second actuating lever (10R, 10L) being operatively
connectable respectively to the first and to the second
electrical circuit breaker (3R, 3L),

characterised in that

said device comprises a first and a second kinematic
mechanism(22R, 24R, 26R, 28R, 30R, 32R; 22L, 24L,
26L, 28L, 30L, 32L) respectively actuatable through the
first and the second actuating lever (10R, 10L) and each

suitable for assuming a first and a second operating con-
figuration;

each actuating lever (10R, 10L) being suitable for as-
suming:

- afirst operating state, wherein the actuating lever (10R)
allows actuating the respective kinematic mechanism
(22R, 24R, 26R, 28R, 30R, 32R) so that when such lever
assumes the first or the second actuating lever operating
position (A_DOWN, A_UP) the respective kinematic
mechanism respectively assumes the first or the second
operating configuration; and

- a second operating state, in which the actuating lever
(10R) is a substantially idle lever movable between the
first and the second actuating lever operating position
(A_DOWN, A_UP).
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Description

[0001] The present invention concerns the technical
field of electrical apparatuses and, more in particular, it
concerns an interlocking device as defined in the pream-
ble of the first claim.

[0002] In the technical field of electrical apparatuses it
is known to use interlocking devices that can be associ-
ated with electric circuit breakers, for example for pre-
venting an undesired simultaneous connection of a load
to two electrical supply networks intended to operate in
a mutually exclusive manner (like, for example, a primary
power supply network and an auxiliary power supply net-
work).

[0003] Interlocking devices are known comprising a
pair of inhibiting levers suitable for being rigidly coupled
with respective front manoeuvring levers of the electric
circuit breakers to be interlocked. Each of such inhibiting
levers is independently mobile between a first and a sec-
ond operating position and is suitable for being alterna-
tively and selectively locked, through a locking element
that can slide between a first and a second locking posi-
tion, in one of such operating positions. In such a way,
the manoeuvring lever of the circuit breaker that is cou-
pled with the locked inhibiting lever, is in turn locked in a
desired operating position of the manoeuvring lever.
Therefore, one of the circuit breakers associated with the
interlocking device can be maintained for example in the
open state, while the other circuit breaker can be ma-
noeuvred freely between the respective open and closed
states. An Interlocking device of the aforementioned type
is described for example in the document EP1916682.
[0004] A general purpose of the present invention is
that of providing an alternative solution of an interlocking
device with respect to the solutions of the prior art de-
scribed above.

[0005] This and other purposes are achieved through
an interlocking device as defined in the attached claim 1
in a general embodiment and in the dependent claims in
some particular embodiments.

[0006] A group of parts as defined in claim 12 also
forms the object of the present invention.

[0007] Further characteristics and advantages of the
invention shall become clearer from the following detailed
description, given purely as an example and not for lim-
iting purposes, with reference to the attached drawings,
in which:

- figure 1 is an axonometric view in which the front
side of a group of parts is visible including a first and
a second electrical circuit breaker between which an
interlocking device is interposed according to a cur-
rently preferred embodiment, the group of parts be-
ing represented in a first operating configuration;

- figure 2 is a perspective view of the group of parts
of figure 1 represented in a second operating con-
figuration;

- figure 3 is an axonometric view of the interlocking
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device represented in a first operating configuration;
- figure 4 is an axonometric view of the interlocking
device represented in a second operating configu-
ration;

- figure 5 is an axonometric view of the interlocking
device in which such a device is seen from a side
substantially opposite with respect to that of figures
3 and 4;

- figure 6 is an axonometric view of some compo-
nents of the interlocking device;

- figure 7 is a top side plan view of the interlocking
device in which a side wall of such a device, which
in particular is shown in figure 3, has been removed
so as to make a first kinematic mechanism of the
interlocking device, represented in a first operating
configuration, more visible;

- figure 8 is a top side plan view of the interlocking
device, in which the first kinematic mechanismis rep-
resented in a second operating configuration;

- figure 9 is a top side plan view of the interlocking
device similar to that of figure 7, in which also the
first kinematic mechanism and a support element
represented for example in figure 6 have been re-
moved, so as to show a second kinematic mecha-
nism of the interlocking device represented in a first
operating configuration;

- figure 10 is a top side plan view in which the second
kinematic mechanism s represented in a second op-
erating configuration;

- figure 11 is a top side plan view in which the second
kinematic mechanism is represented in a third con-
figuration and in which a member of the second kin-
ematic mechanism has been removed and a mem-
ber of the first kinematic mechanism has been rep-
resented;

- figure 12 is a top side plan view in which the second
kinematic mechanism is represented in a fourth con-
figuration and in which a member of the second kin-
ematic mechanism has been removed and a mem-
ber of the first kinematic mechanism has been rep-
resented;

- figure 13 is an axonometric view in which two mem-
bers of the interlocking device can be seen;

- figure 14 is an axonometric view of a member of
the interlocking device visible in figure 6 that is rep-
resented coupled with amember of one of the electric
circuit breakers of figure 1; and

- figure 15 is an axonometric view of a further mem-
ber of the interlocking device.

[0008] In the present description and in the attached
figures, the terms "right", "left", "lower" and "upper”, shall
be used with the sole purpose of making the description
clearer. Therefore, such words should not be taken to
limit the invention in any way.

[0009] Figure 1 represents a group of parts, generally
indicated with reference numeral 1. The group 1 com-
prises an interlocking device 2 according to a currently
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preferred embodiment. Such a device is operatively in-
terposed between a first electrical circuit breaker, or right
circuitbreaker 3R, and a second electrical circuit breaker,
or left circuit breaker 3L, for interlocking such circuit
breakers. The circuit breakers 3R, 3L respectively com-
prise a first manoeuvring lever, or right manoeuvring le-
ver 5R, and a second manoeuvring lever, or left manoeu-
vring lever 5L. Each of such levers is independently mo-
bile between a first manoeuvring lever operating position,
or lower manoeuvring position M_DOWN, and a second
manoeuvring lever operating position, or upper manoeu-
vring position M_UP. The lower and upper manoeuvring
positions respectively correspond to an open state and
to a closed state of the relative circuit breaker. In the
example of figure 1, the circuit breakers 3R, 3L are two
identical modular electrical circuit breakers, each of
which is in particular made up of four unipolar circuit
breakers stably coupled with one another.

[0010] It should be observed, that for the purposes of
the present description, with the expression interlocking
device, we mean, in general, a device that is suitable for
preventing at least a first and a second electrical circuit
breaker, between which such a device is operatively in-
terposed, from simultaneously being in a closed state. A
typical example of application of devices of this type is
the one used during the installation of protection devices
of the continuity groups. In these applications, the inter-
locking device is used for preventing a load from being
simultaneously connected to two power supply networks.
[0011] More in particular, it is worth underlining that for
the purposes of the present description, by interlocking
device we mean a device in which the interlocking func-
tion does not necessarily have to be obtained through a
mechanical locking of the manoeuvring levers of the cir-
cuit breakers to be interlocked.

[0012] In the example of figure 1, the interlocking de-
vice 2 is also a modular device.

[0013] Withreference tofigures 3-5, itcan be observed
that the interlocking device 2 comprises a first actuating
lever, orrightactuating lever 10R, and a second actuating
lever, or left actuating lever 10L.

[0014] Each of such levers 10R, 10L is independently
movable between a first actuating lever operating posi-
tion, or lower actuating position A_DOWN, and a second
actuating lever operating position, or upper actuating po-
sition A_UP. In figures 3 and 4, the right actuating lever
10R is represented in the lower actuation position A_
DOWN and in the upper actuating position A_UP, re-
spectively. In figure 5, where the interlocking device is
seen from a side that is substantially opposite with re-
spect to that visible in figures 3 and 4, the left actuating
lever 10L is represented in the upper actuating position
A_UP.

[0015] Therightand leftactuatinglevers 10R, 10L, can
be operatively coupled to the right circuit breaker 3R and
to the left circuit breaker 3L, respectively.

[0016] For such a purpose, it can be seen that the ac-
tuating levers 10R, 10L preferably comprise respective
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interconnection appendices 12R, 12L, which in the ex-
ample respectively partially project from two opposite
side walls 14R, 14L of a device body 15 of the interlocking
device. The appendices 12R, 12L are mobile through
respective movement openings 16R, 16L, in the example
shaped like segments of a circular crown, provided on
the side walls 14R, 14L.

[0017] The appendices 12R, 12L are suitable for being
inserted into respective interconnection openings 18 (fig-
ure 2) that are provided laterally on at least one side of
the right and left manoeuvring levers 5R, 5L for rigidly
coupling each actuating lever 10R, 10L to the respective
manoeuvring lever 5R, 5L. Once such levers are coupled
so as to be fixedly attached to one another, when the
manoeuvring lever of one of the circuit breakers 3R, 3L
respectively assumes the lower M_DOWN or upper M_
UP manoeuvring position, the actuating lever coupled
with such a manoeuvring lever assumes the lower A_
DOWN or upper A_UP actuation position, respectively.
[0018] Inthe example of figure 2, only one of the open-
ings can be seen 18 provided on a side of the right ma-
noeuvring lever. An analogous opening is however pro-
vided also on the opposite side of such a manoeuvring
lever so as to receive the interconnection appendix 12R.
[0019] With reference tofigures 7 and 9, it can be seen
that the interlocking device comprises a first kinematic
mechanism or right kinematic mechanism 22R, 24R,
26R, 28R, 30R, 32R (figure 7) and a second kinematic
mechanism or left kinematic mechanism 22L, 24L, 26L,
28L, 30L, 32L (figure 9). The right kinematic mechanism
and the left kinematic mechanism are independently ac-
tuatable through the right actuating lever 10R and the left
actuating lever 10L, respectively. In particular, each of
such kinematic mechanisms is suitable for assuming a
first operating configuration and a second operating con-
figuration. In the case of the right kinematic mechanism,
the first (figure 7) and the second (figure 8) operating
configuration can be respectively associated to the open
state and to the closed state of the right circuit breaker
3R. Analogously, in the case of the left kinematic mech-
anism, the first (figure 9) and the second (figure 10) op-
erating configuration can be respectively associated to
the open state and to the closed state of the left circuit
breaker 3L.

[0020] It is worth observing that each actuating lever
10R, 10L is suitable for assuming a first operating state,
or actuation state, and a second operating state, or idle
state. More in particular, as shall be made clearer in the
rest of the description, in the actuation state, each actu-
ating lever allows the actuation of the respective kine-
matic mechanism so that when such a lever respectively
assumes the lower actuating position A_DOWN or the
upper actuating position A_UP such a kinematic mech-
anism respectively assumes the first or the second op-
erating configuration. In the idle state, on the other hand,
each actuating lever is a substantially idle lever movable
between the lower and upper actuation positions. Again
more in particular, it is worth observing that each actuat-
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ing lever 10R, 10L is suitable for assuming the idle state
when the other of such actuating levers simultaneously
assumes the actuation state and the upper actuating po-
sition A_UP.

[0021] Figure 7 represents a plan view in which the
side wall 14R (figure 3) of the device body 15 has been
removed to show the right kinematic mechanism 22R,
24R, 26R, 28R, 30R, 32R. In figure 9, on the other hand,
together with the wall 14R, also the right kinematic mech-
anism and a support element 40 have been removed to
show the left kinematic mechanism 22L, 24L, 26L, 28L,
30L, 32L. The preferably plate-shaped support element
40, is interposed between the right kinematic mechanism
and the left kinematic mechanism and it is provided to
support at least one of such kinematic mechanisms. In
the example, the support element or support plate 40,
visible in greater detail in figure 6, is suitable for support-
ing the right kinematic mechanism.

[0022] It should be observed that the left kinematic
mechanism has a substantially identical operation to that
of the right kinematic mechanism. In the example, the
left kinematic mechanismis also structurally substantially
the same as or in any case structurally very similar to the
right kinematic mechanism. In other words, in the exam-
ple, the shape of one or more members of the left kine-
matic mechanism can also differ to a certain extent from
that of corresponding members of the right kinematic
mechanism (for example the members 32R and 32L rep-
resented in figure 13 can be seen). In such a case, the
operation of such members of the left kinematic mecha-
nism remains, in any case, substantially identical to that
of corresponding members of the right kinematic mech-
anism right. Again in other words, unless specified oth-
erwise, what shall be described hereafter in relation to
the right kinematic mechanism, applies, mutatis
mutandis, also for the left kinematic mechanism. There-
fore, in the present description, a detailed description of
the left kinematic mechanism has been omitted.

[0023] Again with reference to the figure 7, according
to a currently preferred embodiment, the right kinematic
mechanism comprises a first movement lever or right
movement lever 22R, a first release member or right re-
lease lever 24R, a first transmission member or right
transmission lever 26R, a first coupling lever or right cou-
pling lever 28R, a first slider or right slider 30R and a first
selection member or right selection lever 32R.

[0024] With reference to figure 9, according to such an
embodiment, the left kinematic mechanism (figure 9) cor-
respondingly comprises a second movement lever or left
movement lever 22L, a second release member or left
release lever 24L, a second transmission member or left
transmission lever 26L, a second coupling lever or left
coupling lever 28L, a second slider or left slider 30L and
a second selection member or left selection lever 32L.
[0025] Returning to figure 7, it can be observed that
the right movement lever 22R is hinged at a respective
intermediate portion of movement lever 42R to rotate
around a first device pin 43 fixedly attached to the device

10

15

20

25

30

35

40

45

50

55

body 15.

[0026] The movement lever 22R comprises a first end
portion of movement lever to which the right release lever
24R is preferably hinged so as to rotate around an axis
parallel to the first device pin 43. As shall be made clearer
in the rest of the description, such a release lever is in
particular actuatable to make the respective actuating
lever, that is to say the right actuating lever 10R, assume
the aforementioned idle state. The right movement lever
22R also comprises a second end portion of movement
lever suitable for being coupled, preferably in resting re-
lationship, with the right coupling lever 28R. As can be
observed in figure 7, the first end portion of movement
lever comprises an engagement portion 44R, preferably
hook-shaped. In particular, the right release lever 24R is
coupled with a release lever spring, which is not repre-
sented in the figures, which is suitable for actuating the
right release lever towards the engagement portion 44R
of the right movement lever 22R. Advantageously, the
release lever 24R and the movement lever 22R are suit-
able for defining a movement space or movement slot
46R between them.

[0027] The right transmission lever 26R is hinged to
the device body 15 preferably so as to be able to rotate,
independently from the movement of the right lever 22R,
around the first device pin 43. It is worth observing that
the right transmission lever is suitable for engaging the
left selection lever 32L. More in particular, the transmis-
sion lever 26R comprises a release portion or release
tooth 47R and a portion of mechanical interference or
interference tongue 49R. The release tooth 47R is suit-
able for engaging a thrust portion 51R, preferably flat, of
therightrelease lever 24R. The interference tongue 49R,
on the other hand, is suitable for engaging an inhibiting
portion 53L, in the example a free end portion, of the left
selection lever 32L. With reference to figure 9 it can be
seen that the left transmission lever 26L analogously
comprises a release portion or release tooth 47L and a
portion of mechanical interference or interference tongue
49L that are suitable for respectively engaging with a
thrust portion 51L of the left release lever 24L and an
inhibiting portion 53R of the right selection lever 32R
(such a lever is not illustrated in figure 9). Concerning
this, it is worth observing that the support plate 40 com-
prises at least a support element through opening 55
(figure 7), which is suitable to be operatively concurrently
crossed by the left selection lever 32L and by the right
selection lever 32R.

[0028] Infigure 14,inwhich the righttransmission lever
26R is represented in greater detail, it can be observed
that such a lever preferably comprises a housing seat
56, for example defined between a pair of walls of such
a transmission lever, which is suitable for receiving the
intermediate portion of the movement lever 42R (figure
7).

[0029] The coupling lever 28R comprises a first end
portion of coupling lever suitable, in the example, for rest-
ing on the second end portion of movement lever, and a
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second end portion of coupling lever hinged to a second
device pin 58, fixedly attached to the device body 15.
Moreover, the right coupling lever 28R comprises an in-
termediate portion of coupling lever, constrained in an
articulated manner to the right slider 30R. Preferably, the
intermediate portion of coupling lever is provided with a
elongated coupling lever slot 62R that is suitable for re-
ceiving a first slider pin 64R that is fixedly attached to the
right slider 30R.

[0030] Therightselectionlever 32Ris also constrained
in an articulated manner to the slider 30R. Preferably,
the right selection lever comprises a first end portion of
selection lever that is equipped with an elongated selec-
tion lever slot 66R. Such a slot is in particular suitable for
receiving a second slider pin 68R fixedly attached to the
right slider 30R. In the example, the right selection lever
32R comprises, in addition to the inhibiting portion 53R,
a respective intermediate portion of selection lever
hinged to rotate around a third device pin 72 fixedly at-
tached to the device body 15.

[0031] A contrast spring 74R or an equivalent elastic
elementis provided, preferably fitted onto an end portion
ofthe slider 30R, so as to oppose such a sliderin a sliding
direction. An analogous contrast spring 74L is provided,
preferably fitted onto an end portion of the slider 30L, so
as to oppose such a slider in a sliding direction.

[0032] It is worth observing that the first pin 43, the
second pin 58, the third pin 72, the first slider pin 64R
and the second slider pin 68R have pin axes that are
parallel to one another.

[0033] Going back to the right transmission lever 26R,
in figure 14, it can be observed that such a lever com-
prises at least a first coupling element or right coupling
recess 82R, preferably a coupling hole, which is suitable
for cooperating with at least one first interconnecting el-
ement or right interconnection pin 84R for coupling such
a pin to the right kinematic mechanism.

[0034] At least a second coupling element or left cou-
pling recess 82L (figure 5) is provided on the left trans-
mission lever 26L. The recess 82L is in the example a
slotted hole. However, according to a further embodi-
ment, such a recess could be a hole which is the same
as the hole 82R. The coupling recess 82L is suitable for
cooperating with a second interconnecting element or
left interconnection pin (not represented in the figures)
for coupling such a pin to the left kinematic mechanism.
The right pin 84R is suitable for being operatively inter-
posed between the right kinematic mechanism and a
mechanism for releasing or for opening the right circuit
breaker. In figure 14, the pin 84R, in particular, has a first
end portion that is coupled with the right transmission
lever 26R and a second end portion that is coupled with
a circuit breaker member 86 that is part of the releasing
mechanism of the right circuit breaker. Analogously, the
left pin is suitable for operatively being interposed be-
tween the left kinematic mechanism and a release or
opening mechanism of the left circuit breaker. In that re-
gard it should be noted that in order to allow the coupling
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of the interlocking device 2 with the right and left circuit
breakers through the right and left interconnection pins,
both the side walls 14L, 14R of the device body 15 and
at least the walls of the circuit breakers intended to op-
eratively be facing such walls 14L, 14R, are equipped
with suitable interconnection through openings or inter-
connection slots 88, 92 (figures 2, 3 and 5).

[0035] In the example, the release mechanisms (not
represented) of the right and left circuit breakers are quick
release mechanisms. Such mechanisms are suitable for
making the manoeuvring lever of the respective circuit
breaker snap towards the lower manoeuvring position
M_DOWN, so as to obtain the quick opening of the circuit
breaker. This occurs in particular, when a predetermined
intermediate position of the manoeuvring lever is past,
when such a lever is actuated, for example manually,
from the upper manoeuvring position M_UP towards the
lower manoeuvring position M_DOWN. This type of quick
release mechanism is widely known to a man skilled in
the art and therefore shall not be described in further
detail.

[0036] According to an embodiment, the right kinemat-
ic mechanism is connected to the actuating lever 10R
through a first connection member or right connection
strip 94R. Such a strip is represented in greater detail in
figure 15.

[0037] With cross reference to figures 7 and 15, the
strip comprises, in particular, a first portion of strip or first
arm 95 that is suitable for being hinged to the right actu-
ating lever 10R and a second strip portion or second arm
96 that is suitable for being operatively interposed be-
tween the right release lever 24R and the engagement
portion 44R. When the right actuating lever assumes the
actuation state, the second arm 96 of the strip is in par-
ticular clamped between the right release lever and the
engagement portion 44R. A projection of the release le-
ver 24R in particular avoids that the strip 94R snaps into
the movement slot 46R when the right actuating lever
assumes the actuation state.

[0038] A second connection member orleft connection
strip 94L, having the same operation and preferably the
same shape of the right strip 94R, is provided between
the left actuating lever 10L and the left release lever 24L
to connect the actuating lever 10L to the left kinematic
mechanism.

[0039] Itis worth emphasising that when the right kin-
ematic mechanism respectively assumes the first (figure
7) and the second (figure 8) operating configuration, the
right transmission lever 26R is suitable for respectively
assuming a first (figure 7) and a second (figure 8) trans-
mission member operating position, while the right se-
lection lever is suitable for assuming respectively a stand-
by operating position (figure 7) and aninhibition operating
position (figure 8, 11, 12). Analogously, when the left kin-
ematic mechanism respectively assumes the first and
the second operating configuration, the left transmission
lever is suitable for assuming respectively a first (figure
9) and a second (figure 10) transmission member oper-
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ating position, while the left selection lever is suitable for
assuming respectively a stand-by operating position (fig-
ure 9) and an inhibition operating position (figure 10).
[0040] Itshould also be observed that each of the right
84R and left pins, when coupled with the respective trans-
mission lever 26R, 26L, is suitable for assuming a first
interconnection position, or lower interconnection posi-
tion I_DOWN, and a second interconnection position, or
upper interconnection position |_UP (figures 3-5). In par-
ticular, each interconnection pin is suitable for assuming
respectively the lower or upper interconnection position
when the transmission lever to which such a pin is cou-
pled respectively assumes the first transmission member
operating position (figures 7 and 9) or the second trans-
mission member operating position (figures 8 and 10).
Such lower and upper interconnection positions can be
operatively associated respectively with the open state
and with the closed state of the circuit breaker 3L, 3R to
which each interconnection pin is coupled.

[0041] With reference to figure 11, it can be observed
that the right selection lever 32R, when it assumes the
inhibition position, is suitable for being engaged by the
left transmission lever 26L for preventing that such a
transmission lever assumes the second transmission
member operating position. It should be observed that in
figure 11, even though the left kinematic mechanism is
shown, with the purpose of representing a configuration
engagement between the right selection lever 32R and
the left transmission lever 26L, neither the left selection
lever 32L nor the support plate 40 have been represent-
ed. In such afigure, on the other hand, the right selection
lever 32R has been represented in the inhibition position.
[0042] Analogously, the left selection lever 321, when
it assumes the inhibition position, is suitable for being
engaged with the right transmission lever 26R for pre-
venting that such a transmission lever assumes the sec-
ond transmission member operating position.

[0043] More in particular, the interference tongue 49R,
49L of each of the transmission levers 26R, 26L is suit-
able for engaging the selection lever of the other kine-
matic mechanism when such a selection lever assumes
the inhibition position. It should also be observed that,
as shall be made clearer from the rest of the description,
the release tooth 47R, 47L of each of the transmission
levers 26R, 26L is suitable for engaging the release lever
24R, 24L of the respective kinematic mechanism for ac-
tuating such a release lever and making the respective
actuating lever 10R, 10L assume the idle state.

[0044] Again more in particular, following an actuation
of the right actuating lever 10R from the lower actuating
position A_DOWN towards the upper actuating position
A_UP and while the left kinematic mechanism assumes
the second operating configuration, the release tooth
47R and the interference tongue 49R are suitable for
simultaneously engaging respectively the release lever
24R and the left selection lever 32L. Analogously, with
reference for example to figure 11, following an actuation
of the left actuating lever 10L from the lower actuating
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position A_DOWN towards the upper actuating position
A_UP and while the right kinematic mechanism assumes
the second operating configuration, the release tooth 47L
and the interference tongue 49L of the left transmission
lever 26L are suitable for simultaneously engaging re-
spectively the leftrelease lever 24L and the right selection
lever 32R.

[0045] It should be observed that each of the selection
levers, right and left, is removably lockable in the inhibi-
tion position when the respective actuating lever, that is
to say the actuating lever associated with the same kin-
ematic mechanism of the selection lever, simultaneously
assumes the upper actuating position A_UP and the ac-
tuation state. Moreover, it should be observed that each
selection lever can be released to switch from the inhi-
bition position to the stand-by position, when the respec-
tive actuating lever assumes the actuation state and is
actuated to switch from the upper actuating position A_
UP to the lower actuating position A_DOWN.

[0046] Itis worth observing that the interlocking device
2 can comprise elements for communicating/detecting
the electrical state of the group 1, and more in particular
of the circuit breakers 3R, 3L. In the example such ele-
ments, for each of the kinematic mechanisms right and
left, comprise an electrical contact plate 101 thatis mobile
between two electrical contacts 103, 105 that can be re-
spectively associated with the open and closed state of
a respective electrical circuit breaker 3L, 3R. For such a
purpose, one or more electrical terminals 107, in the ex-
ample three terminals for each kinematic mechanism,
are provided in the interlocking device. The control of the
electrical contact plates 101 is associated with the trans-
lation of the sliders 30R, 30L. The electrical state of the
group 1 can thus be detected through the commutation
of the plates between the respective pairs of electrical
contacts 103, 105.

[0047] Now thatthe structure of the interlocking device
2 has been described, we shall now describe its opera-
tion.

[0048] Letusassume thatthe group of parts 1 isinitially
in the configuration illustrated in figure 1. In figure 1 both
the manoeuvring levers 5L, 5R, are represented in the
lower manoeuvring position M_DOWN. Therefore both
the circuit breakers 3R, 3L are in an open state. In such
a configuration, the right and left actuating levers 10R
and 10L assume the lower actuating position A_DOWN
(figure 3). Moreover, in such a configuration, both the
actuating levers assume the actuation state. More in par-
ticular both the right kinematic mechanism and the left
kinematic mechanism assume the first operating config-
uration (figures 7 and 9).

[0049] From the configuration of figure 1, assuming for
example that the right manoeuvring lever 5R is actuated
from the lower manoeuvring position M_DOWN to the
upper manoeuvring position M_UP, the right circuit
breaker will assume a closed state while the left circuit
breaker will remain in the respective open state (figure
2). Passing from the position M_DOWN to the position
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M_UP, the right manoeuvring lever carries along the right
actuating lever 10R, rigidly connected to it. Therefore,
the right actuating lever switches from the position A_
DOWN to the position A_UP (figures 3 and 4). Since,
during such switching, the right actuating lever is still in
the actuation state, in the configuration of figure 2, the
right kinematic mechanism assumes the second operat-
ing configuration (figure 8). More in particular, following
such an actuation of the actuating lever 10R, the right
transmission lever 26R switches from the first position of
transmission member (figure 7) to the second position of
transmission member (figure 8) and the right intercon-
nection pin 84R consequently switches from the lower
interconnection position I_DOWN (figure 3) to the upper
interconnection position I_UP (figure 4).

[0050] In other words, once the position A_UP has
been reached by the right actuating lever, the interlocking
device 2 assumes, in general, the configuration illustrat-
ed in figure 4. It is worth observing that in such a config-
uration, the right actuating lever again assumes the ac-
tuation state.

[0051] The left kinematic mechanism, on the other
hand, remains in the first operating configuration (figure
9).

[0052] It is worth observing that during the switching

of the actuating lever 10R from the position A_DOWN to
the position A_UP, while such a lever assumes the ac-
tuation state, the right strip 94R exerts a thrusting action
on the engagement portion 44R of the right movement
lever 22R. Such a movement lever consequently coop-
erates with the right coupling lever so as to determine a
sliding of the right slider 30R in contrast with the spring
74R so as to load such a spring. Such a sliding of the
slider 30R allows the right selection lever to assume the
inhibition position (figures 8, 11, 12) once that the right
kinematic mechanism has taken up the second operating
configuration.

[0053] Itshould also be noted that, during the switching
of the right kinematic mechanism from the first to the
second operating configuration, the switching of the right
transmission lever from the first (figure 7) to the second
(figure 8) transmission position member is determined
by the thrusting action of the thrust portion 51R against
the release tooth 47R.

[0054] Once the second operating configuration has
been assumed, the right kinematic mechanism is remov-
ably locked in such a configuration thanks to the action
of the spring 74R and of the right strip 94R. From this
condition, by actuating the actuating lever 10R towards
the lower actuating position, such an actuating lever and
the right kinematic mechanism are suitable for snapping,
thanks to the action of the spring 74R, respectively in the
lower actuating position A_DOWN and in the first oper-
ating configuration. In other words, both the right actuat-
ing lever 10R and the right kinematic mechanism assume
the configuration illustrated in figure 7 again.

[0055] Let us now hypothesis, from the first configura-
tion of figure 2, to actuate the left manoeuvring lever 5L
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in a way such as to make such a lever switch from the
position M_DOWN to the position M_UP. This could oc-
cur due to an unintentional actuation of the left manoeu-
vring lever, for example a manual actuation or an actu-
ation through a motorised device associable to the left
circuit breaker. Switching from the lower manoeuvring
position to the upper manoeuvring position, the left ma-
noeuvring lever 5L sets the left actuating lever 10L in
rotation. In this case, however, the right selection lever
32R is in the inhibition position and therefore prevents
the left transmission lever 26L from assuming the second
transmission position member (figure 10). It is worth ob-
serving that in the configuration of figure 2, between the
selection lever 32R and the interference tongue 49L there
is preferably a small space for the recovery of the clear-
ances (not represented). Before the left transmission le-
ver can assume the second transmission member posi-
tion, the interference tongue 49L is suitable for abutting
against the inhibiting portion 53R of the right selection
lever 32R (figure 12) so as to lock the rotation of the left
transmission lever. Once this abutment condition has
been reached, continuing to actuate the left actuating
lever towards the upper actuating position, the release
tooth 47L, cooperating with the thrust portion 51L, causes
a displacement or backward movement of the release
lever 24L against the action of the aforementioned re-
lease lever spring (not represented). This determines the
snapping of the left strip 94L inside the movement slot
46L. From this moment, the actuating lever 10L assumes
the idle state. It is worth observing that in figure 11 we
have tried to represent a condition that is immediately
before the snapping of the strip 94L into the movement
slot 46L, in particular emphasizing the displacement of
the release lever 24L due to the release tooth 47L. In
figure 12, on the other hand, we have tried to represent
a condition in which the strip 94L has snapped into the
movement slot 46L. In other words, once such an idle
state has been assumed, the left actuating lever is mobile
between the lower actuating position A_DOWN and the
upper actuating position A_UP without substantially ac-
tuating the left kinematic mechanism and substantially
determining only one movement of the left strip 94L along
the movement slot 46L. Again in other words, the left
actuating lever is substantially uncoupled or released by
the left kinematic mechanism. In that regard, it is worth
underlining that in the example, when the left actuating
lever assumes the idle state, it is suitable for assuming
the upper actuating position A_UP and a plurality of in-
termediate positions between such an actuation position
and the lower actuating position A_DOWN. In particular,
it is worth observing that when the left actuating lever
10L assumes the upper actuating position in the idle
state, the left kinematic mechanism does not assume the
second operating configuration. On the other hand, when
the leftactuating lever is taken back into the first actuation
position from the idle state, the left strip, cooperating with
the release lever 24L, is automatically locked between
such arelease lever and the engagement portion 44L so
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that the actuating lever 10L assumes the actuation state
again.

[0056] It is worth emphasising that when the interfer-
ence tongue 49L abuts against the inhibiting portion 53R,
also the left interconnection pin is consequently prevent-
ed from assuming the upper interconnection position I_
UP. This ensures that such a pin mechanically interferes
with the release mechanism of the left circuit breaker
preventing such a circuit breaker from assuming the
closed state. More in particular, the left interconnection
pin, mechanically interfering with the release mechanism
of the left circuit breaker, substantially determines an un-
coupling of the left manoeuvring lever 5L by the release
mechanism of the left circuit breaker. In other words, the
left manoeuvring lever is able to assume the upper ma-
noeuvring position but the left circuit breaker does not
assume the consequent closed state.

[0057] Insummary, when from the configuration of fig-
ure 2 the left manoeuvring lever is actuated towards the
upper manoeuvring position, the left actuating lever as-
sumes the actuation state until there is the mechanical
interference between the left transmission lever and the
right selection lever. Subsequently, continuing the actu-
ation of the left manoeuvring lever towards the upper
manoeuvring position, such a manoeuvring lever is sub-
stantially uncoupled or released by the release mecha-
nism of the left circuit breaker preventing the latter from
assuming the closed state, while the left actuating lever
assumes the idle state. In such a way the interlocking
device 2 makes it possible to interlock the right and left
circuit breakers.

[0058] In particular, it should be observed that the in-
terlocking device 2 makes it possible to interlock the cir-
cuit breakers 3R, 3L without mechanically locking the
manoeuvring levers 5R, 5L, but by achieving a particular
kinematic condition of operation of the interlocking device
itself.

[0059] It should also be observed that, since the actu-
ation levers 10R, 10L, do not undergo substantial stress
even when the manoeuvring lever of the circuit breaker
to be interlocked is actuated towards the upper manoeu-
vring position, such levers can advantageously be made
with materials having a modulus of elasticity and/or a
yield point thatis lower with respect to that of the materials
with which inhibiting levers of the interlocking devices of
the prior art are normally made.

[0060] Based upon what has been discussed above,
it is clear that if initially the configuration of the group of
parts 1 were inverted with respect to that of figure 2, that
is to say, if the right and left manoeuvring levers initially
assumed the lower manoeuvring position and the upper
manoeuvring position, respectively, the operation of the
group 1 would also be inverted with respect to that de-
scribed above. More in particular, in such a case, follow-
ing an actuation of the right manoeuvring lever from the
lower manoeuvring position to the upper manoeuvring
position, the right actuating lever would assume the idle
state while the right manoeuvring lever would be uncou-
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pled from the release mechanism of the right circuit
breaker.

[0061] As far as the elements for detecting/communi-
cating the electrical state of the group 1 are concerned,
it can also be observed that, for the purposes of correct
operation of the interlocking device, it is necessary that
the release of the right and left strips occurs before the
possible commutation of the respective electrical contact
plates 101 so as to not cause a variation in the electrical
state at the terminals 107 of the interlocking device.
[0062] Based upon what has been described above,
it is thus possible to understand how an interlocking de-
vice according to the present description is such as to be
able to achieve the aforementioned purposes.

[0063] Without affecting the principle of the invention,
the embodiments and the manufacture details may be
widely varied with respect to what has been described
and illustrated purely as a non limiting example, without
for this reason departing from the scope of the invention
as defined in the attached claims.

Claims

1. Interlocking device (2) for interlocking at least a first
and a second electrical circuit breaker (3R, 3L), that
is, for preventing such circuit breakers (3R, 3L) from
simultaneously assuming a closed state, compris-

ing:

a first and a second actuating lever (10R, 10L)
independently movable between a first and a
second actuating lever operating position (A_
DOWN, A_UP), the first and the second actuat-
ing lever (10R, 10L) being operatively connect-
able respectively to the first and to the second
electrical circuit breaker (3R, 3L),
characterised in that

said device comprises a first and a second kin-
ematic mechanism (22R, 24R, 26R, 28R, 30R,
32R; 22L, 24L, 26L, 28L, 30L, 32L) respectively
actuable through the first and second actuating
lever (10R, 10L) and each suitable for assuming
a first and a second operating configuration;
each actuating lever (10R, 10L) being suitable
for assuming:

- a first operating state, wherein the actuat-
ing lever (10R) allows actuating the respec-
tive kinematic mechanism (22R, 24R, 26R,
28R, 30R, 32R) so that when such lever as-
sumes the first orthe second actuating lever
operating position (A_DOWN, A_UP) the
respective kinematic mechanism respec-
tively assumes the first or the second oper-
ating configuration; and

- a second operating state, wherein the ac-
tuating lever (10R) is a substantially idle le-
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ver movable between the first and the sec-
ond actuating lever operating position (A_
DOWN, A_UP).

Interlocking device (2) according to claim 1, wherein
each actuating lever (10L) is suitable for assuming
the second operating state when the other actuating
lever (10R) simultaneously assumes the first oper-
ating state and the second actuating lever operating
position (A_UP).

Interlocking device (2) according to claims 1 or 2,
wherein the first kinematic mechanism (22R, 24R,
26R, 28R, 30R, 32R) comprises a first transmission
member (26R) and a first selection member (32R)
and wherein the second kinematic mechanism (22L,
24L, 26L, 28L, 30L, 32L) comprises a second trans-
mission member (26L) and a second selection mem-
ber (32L), the first transmission member (26R) being
suitable for engaging the second selection member
(32L) and the second transmission member (26L)
being suitable for engaging the first selection mem-
ber (32R).

Interlocking device (2) according to claim 3, wherein:

-whenthe firstkinematic mechanism (22R, 24R,
26R, 28R, 30R, 32R) respectively assumes said
firstand second operating configuration, the first
transmission member (26R) is suitable for re-
spectively assuming a first and a second trans-
mission member operating position and the first
selection member (32R) is suitable for respec-
tively assuming a stand-by operating position
and an inhibition operating position; and

- when the second kinematic mechanism (22L,
241, 26L, 28L, 30L, 32L) assumes said first and
second operating configuration, the second
transmission member (26L) is suitable for re-
spectively assuming a first and a second trans-
mission member operating position and the sec-
ond selection member (32L) is suitable for re-
spectively assuming a stand-by operating posi-
tion and an inhibition operating position;

the first selection member (32R), when it as-
sumes said inhibition position, being suitable for
being engaged by the second transmission
member (26L) for preventing such transmission
member (26L) from assuming said second
transmission member operating position, and
the second selection member (32L), when it as-
sumes said inhibition position, being suitable for
being engaged by the first transmission member
(26R) for preventing such transmission member
(26R) from assuming said second transmission
member operating position.

Interlocking device (2) according to claim 4, wherein
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each of said selection members (32R) is removably
lockable in said inhibition position when the respec-
tive actuating lever (10R) simultaneously assumes
the second actuating lever operating position (A_
UP) and the first operating state, and is releasable
to switch from said inhibition position to said stand-
by position, when the respective actuating lever
(10R) assumes the first operating state and is actu-
ated to switch from the second actuating lever oper-
ating position to the first actuating lever operating
position.

Interlocking device (2) according to claim 4 or 5,
wherein:

- each of said kinematic mechanisms (22R, 24R,
26R, 28R, 30R, 32R) comprises arelease mem-
ber (24R) actuable to make the respective ac-
tuating lever (10R) assume said second operat-
ing state; and

- said transmission members (26R, 26L) com-
prise each a mechanical interference portion
(49R, 49L) and arelease portion (47R, 47L), the
mechanical interference portion (49L) of each
of said transmission members (26L) being suit-
able for engaging the selection member (32R)
of the other of said kinematic mechanisms (22R,
24R, 26R, 28R, 30R, 32R) when such member
(32R) assumes said inhibition position, and the
release portion (47L) of each of said transmis-
sion members (26L) being suitable for engaging
the release member (24L) of the respective kin-
ematic mechanism (22L, 24L, 26L, 28L, 30L,
32L) for actuating such release member (24L)
and make the respective actuating lever (10L)
assume said second operating state.

Interlocking device (2) according to claim 6, wherein:

-following an actuation of the first actuating lever
(10R) from the first actuating lever operating po-
sition towards the second actuating lever oper-
ating position, and while the second kinematic
mechanism (22L, 24L, 26L, 28L, 30L, 32L) as-
sumes the second operating configuration, the
release portion (47R) and the mechanical inter-
ference portion (49R) of the first transmission
member (26R) are suitable for simultaneously
engaging respectively the release member
(24R) of the first kinematic mechanism (22R,
24R, 26R, 28R, 30R, 32R) and the selection
member (32L) of the second kinematic mecha-
nism (22L, 24L, 26L, 28L, 30L, 32L); and

- following an actuation of the second actuating
lever (10L) from the first actuating lever operat-
ing position towards the second actuating lever
operating position, and while the first kinematic
mechanism (22R, 24R, 26R, 28R, 30R, 32R)
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assumes the second operating configuration,
the release portion (47L) and the mechanical
interference portion (49L) of the second trans-
mission member (26L) are suitable for simulta-
neously engaging respectively the release
member (24L) of the second kinematic mecha-
nism (22L, 24L, 26L, 28L, 30L, 32L) and the se-
lection member (32R) of the first kinematic
mechanism (22R, 24R, 26R, 28R, 30R, 32R).

Interlocking device (2) according to any one of claims
3to 7, wherein the first and the second transmission
members (26R, 26L) respectively comprise at least
a first and at least a second coupling element (82R,
82L) suitable for respectively cooperating with at
least a first and at least a second interconnecting
element (84R) for coupling said interconnecting el-
ements (84R) to said kinematic mechanisms (22R,
24R, 26R, 28R, 30R, 32R; 22L, 24L, 26L, 28L, 30L,
32L), the first interconnecting element (84R) being
suitable for being operatively interposed between
the first kinematic mechanism (22R, 24R, 26R, 28R,
30R, 32R) and a mechanism for releasing or opening
said first circuit breaker (3R) and the second inter-
connecting element being suitable for being opera-
tively interposed between said second kinematic
mechanism (22L, 24L, 26L, 28L, 30L, 32L) and a
mechanism for releasing or opening said second cir-
cuit breaker (3L).

Interlocking device (2) according to any one of claims
3 to 8, comprising at least one support element (40)
for at least one of said kinematic mechanisms (22R,
24R, 26R, 28R, 30R, 32R; 22L, 24L, 26L, 28L, 30L,
32L), the support element (40) being interposed be-
tween the first (22R, 24R, 26R, 28R, 30R, 32R) and
the second kinematic mechanism (22L, 24L, 26L,
28L, 30L, 32L) and including at least one support
element through opening (55) suitable for being op-
eratively concurrently crossed by the first and by the
second selection member (32R, 32L).

Interlocking device (2) according to any one of the
previous claims, wherein the first and the second
kinematic mechanism (22R, 24R, 26R, 28R, 30R,
32R; 22L, 24L, 26L, 28L, 30L, 32L) have a substan-
tially identical operation.

Interlocking device (2) according to any one of the
previous claims, comprising elements for detecting
the electrical state (101, 103, 105, 107) of said circuit
breakers.

Group of parts (1) comprising a first electrical circuit
breaker (3R), a second electrical circuit breaker (3L)
and an interlocking device (2) as defined in any one
of the previous claims for interlocking such circuit
breakers (3R, 3L).
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