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(54) Modular electrical apparatus with coupling rod to a control level of a further modular electrical 
apparatus

(57) Modular electrical apparatus (2) comprising:
- a box-shaped main body (10, 11) delimited between
two opposite side walls (13, 14) the distance thereof de-
fines the modular dimension (W2) of the electrical appa-
ratus;
- a coupling rod (3) that laterally projects from the main
body (10, 11) protruding relative to said main body on
the side of one (13) of said side walls (13, 14) for coupling
the electrical apparatus (2) with a further modular elec-
trical apparatus (4) intended to be installed alongside
said modular electrical apparatus (2), the coupling rod

(3) being suitable for engaging and operatively cooper-
ating with a control lever (5) of said further modular elec-
trical apparatus (4).

The coupling rod (3) comprises a first rod segment
(20) kinematically coupled with said box-shaped main
body (10, 11) protruding laterally from said main body on
the side of said side wall (13) and a second rod segment
(21) adapted to be removably coupled with the first rod
segment (20) to allow said first rod segment (20) to be
extended to adapt the length of said coupling rod (3) to
the modular size of said further electrical apparatus (4).
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Description

[0001] The present disclosure relates to the technical
field of modular electrical apparatuses.
[0002] In the field of modular electrical apparatuses,
particularly for civil and residential appliances, modular
electrical apparatuses are known, for example intended
for being installed on a DIN rail, provided with a laterally
protruding coupling rod. Such coupling rod projects from
a side of the box-shaped main body of the electrical ap-
paratus for cooperating with a control lever of a further
modular apparatus intended for being installed, in an
electrical panel or in a switchboard, alongside the elec-
trical apparatus provided with such laterally protruding
coupling rod.
[0003] A first example of modular electrical apparatus
of the type indicated above is described in European pat-
ent application EP 1441376, which in particular discloses
a motor-driven actuation device which can be associated
to an electrical circuit breaker for remotely controlling the
latter. Also European patent application EP 1744428 dis-
closes an example of modular electrical apparatus in the
form of a motor-driven actuation device comprising a lat-
erally protruding coupling rod.
[0004] European patent application EP 1916682 de-
scribes a modular electrical apparatus that in particular
is composed of an interlock device for electrical appara-
tuses comprising two laterally protruding coupling rods.
[0005] In the modular electrical apparatuses of the type
described above, the length of the laterally protruding
coupling rod is generally proportional to the size in
number of modules of the modular electrical apparatus
with which the electrical apparatus provided with the cou-
pling rod is intended to cooperate. For this reason, the
manufacturers of electrical apparatuses currently make
multiple different products available, which clearly corre-
spond to respective different product codes, which differ
from one another only in that they have laterally protrud-
ing coupling rods of different lengths, based on the mod-
ular size of the electrical apparatus with which the elec-
trical apparatuses provided with the laterally protruding
coupling rod are intended to be made cooperate.
[0006] For example, in the specific case of modular
electrical apparatuses in the form of motor-driven actu-
ation devices, such as for example the electrical appa-
ratuses described in the above European patent appli-
cations EP 1441376 and EP 1744428, the market re-
quirements require the manufacturers to provide for dif-
ferent motor-driven actuation devices for actuating mod-
ular electrical circuit breakers with a different number of
poles. In fact, the modular electrical circuit breakers may
for example be both of the unipolar type, for example
having a size in number of modules equal to "1", thus
requiring to be actuated thorough a coupling rod of rela-
tively small length, and of the multipolar type, for example
having a size in number of modules equal to "4" in the
case of a quadripolar circuit breaker, thus requiring to be
actuated by a coupling rod of relatively large length. While

the movement of the control lever of a quadripolar circuit
breaker theoretically is identical to that of any other circuit
breaker having a smaller number of polarities, such
movement requires an adequate coverage of the control
lever of the circuit breaker to be actuated by the coupling
rod to be guaranteed. In fact, if such condition is not met,
problems may occur with the inflection of the control lever
of the quadripolar circuit breaker that may cause a failure
in the execution of the manoeuvre to be made by the
motor-driven actuation device, especially if it is a ma-
noeuvre for closing the circuit breaker. For this reason,
currently, the manufacturers produce and sell motor-driv-
en actuation devices that belong to a same product family
but that differ from one another in that they have laterally
protruding coupling rods of different length. This solution
is little flexible and causes disadvantages for both the
manufacturer and the end consumer. The latter, in fact,
for example if he/she has bought a motor-driven actua-
tion device for unipolar circuit breakers, cannot use the
same device for a quadripolar circuit breaker, and vice
versa.
[0007] An object of the present disclosure is to provide
an electrical apparatus with laterally protruding coupling
rod which should be capable of overcoming the draw-
backs described above with reference to the prior art.
[0008] Such object is achieved by an electrical appa-
ratus as described in general in the annexed claim 1.
Preferred embodiments of said apparatus are described
in the dependent claims.
[0009] Further features and advantages of an electri-
cal apparatus according to the present disclosure will ap-
pear clearly from the following detailed description, made
by way of a non-limiting example with reference to the
annexed drawings, wherein:

- figure 1 shows a perspective view of an assembled
electrical kit of parts comprising a motor-driven mod-
ular control device, provided with a coupling rod, and
further comprising a modular electrical apparatus in
the form of a quadripolar electrical circuit breaker;

- figure 2 shows a perspective view of the motor-driven
modular control device of figure 1 in a first operating
configuration;

- figure 3 shows a perspective view of an assembled
electrical kit of parts comprising the motor-driven
control device of figure 1 and a modular electrical
apparatus in the form of a bipolar electrical circuit
breaker;

- figure 4 shows a perspective view of the motor-driven
modular control device of figure 1 in a second oper-
ating configuration;

- figure 5 shows a perspective back view that shows
in greater detail the coupling rod of the motor-driven
modular control device of figure 1 when this takes
on the first operating configuration;

- figure 6 shows a perspective back view that shows
in greater detail the coupling rod of the motor-driven
modular control device of figure 1 when this takes
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on the second operating configuration;
- figure 7 shows a plan back view that shows in greater

detail the coupling rod of the motor-driven modular
control device of figure 1 when this takes on the first
operating configuration; and

- figure 8 shows a plan view that shows an enlarged
portion of figure 7.

[0010] Figure 1 shows, purely by way of an example,
an assembled electrical kit of parts 1 comprising a first
modular electrical apparatus 2, provided with a laterally
protruding coupling rod 3, and further comprising a fur-
ther modular electrical apparatus in the form of a quad-
ripolar circuit breaker 4 provided with a control lever 5
movable for bringing circuit breaker 4 to an open oper-
ating status or a closed operating status. The modular
electrical apparatus 2 is disposed alongside and adjacent
the quadripolar circuit breaker 4 and the laterally protrud-
ing coupling rod 3 is such as to operatively cooperate
with the control lever 5.
[0011] In the particular example shown, the quadripo-
lar circuit breaker 4 consists of four unipolar circuit break-
ers 6 disposed alongside and made integral to each other
by a rivet system 8. Each of said unipolar circuit breakers
6 corresponds to a "DIN" module, so the quadripolar cir-
cuit breaker 4 has a width W1 corresponding to four DIN
modules. In a per se known manner, the control lever 5
of the quadripolar circuit breaker 4 comprises a rod 9 with
an essentially C-shaped or U-shaped transversal profile
which is fitted on the end portions of the four control levers
of the unipolar circuit breakers 6 (not shown in the figures)
and is fixed thereto, in order to allow a simultaneous ac-
tuation of such control levers. In the particular example
shown, the control lever 5 is a lever pivotable around an
axis of rotation and suitable for taking two steady angular
positions, respectively corresponding to a closed oper-
ating status of circuit breaker 4 (wherein the control lever
5 is oriented upwards, as shown in figure 1) and to an
open operating status (wherein the control lever 5 is ori-
ented downwards).
[0012] In a per se known manner, the quadripolar cir-
cuit breaker 4 is such as to be fixed by a hook system 7
to a DIN rail, not shown in the figures, for allowing the
installation of the quadripolar circuit breaker 4 inside a
switchboard or an electrical panel.
[0013] In the particular example shown, the modular
electrical apparatus 2 is a motor-driven actuation device
suitable for allowing an operator, or a control system, to
remotely control the quadripolar circuit breaker 4. For
example, such motor-driven actuation device 2 is similar
to the motor-driven actuation device described in Euro-
pean patent application EP 1441376 or to that described
in European patent application EP 1744428.
[0014] In an alternative embodiment the modular elec-
trical apparatus 2 is not necessarily a motor-driven actu-
ation device, for example being an interlock device, for
example similar to that described in the European patent
application EP 1916682.

[0015] Hereinafter, reference shall only be made to a
modular electrical apparatus 2 in the form of a motor-
driven actuation device, without introducing any limitation
thereby.
[0016] The motor-driven actuation device 2 comprises
a box-shaped main body 10, 11 comprising two juxta-
posed half-shells 10, 11. The box-shaped main body 10,
11 is delimited between two opposite side walls 12, 13,
and essentially plane and parallel, the reciprocal distance
W2 whereof defining the modular dimension of apparatus
2, in this example equal to a module. The box-shaped
main body 10, 11 is fixable, in a per se known manner,
to the same DIN rail circuit breaker 4 is fixable to, or it is
directly fixable, in a per se known manner, to a side wall
of circuit breaker 4, or is fixable, in a per se known man-
ner, to both the DIN rail and to a side wall of circuit breaker
4.
[0017] The coupling rod 3 of the motor-driven actuation
device 2 laterally projects from the main body 10, 11 rel-
ative to one of the two opposite side walls 13, 14, in the
example relative to the side wall 13, for cooperating with
the control lever 5 of the quadripolar circuit breaker 4. It
should be noted that, in other words, the coupling rod
projects from the main body 10, 11 so as to protrude
beyond one of said side walls 13, 14 along a direction
perpendicular to said side wall 13.
[0018] In the particular example shown, the coupling
rod 3 is pivotable around a rotation axis A1 (figure 5)
between two angular operating positions for moving the
control lever 5 of circuit breaker 4 in one of the two steady
angular positions in order to make circuit breaker 4 take
the open operating status or the closed operating status.
The coupling rod 3 is mechanically coupled, through a
mobile member 15 (turning in this example) and through
a suitable linkage (per se known and not shown in the
figures) to a motor housed inside the box-shaped main
body 10, 11 for being moved by the same motor, for ex-
ample based on a command sent by a remote operator.
According to the embodiment shown in the figures, the
mobile member 15 is essentially shaped as a pivotable
wheel and is housed in a protruding front portion 16 of
the main body 10, 11 of the motor-driven actuation device
2.
[0019] It should be noted that while in figure 1 the cou-
pling rod 3 is shown in the angular position corresponding
to the closed operating status ("ON") of circuit breaker 4,
in figure 2 such rod 3 is shown in the angular position
corresponding to the open operating status of circuit
breaker 4. In the particular example shown, the motor-
driven actuation device 2 further comprises a locking sys-
tem 18 for locking the coupling rod 3 in the operating
configuration of figure 2, so as to prevent an untimely
actuation of the coupling rod 3, attempting to move such
rod to the angular position of figure 1, from impairing the
safety of the system and of any operators. The locking
system for example comprises a sliding cursor 18 along
a direction parallel to arrow IV, slidingly coupled to the
projecting front portion 16 of the box-shaped body 10, 11
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and adapted to be moved between two operating posi-
tions wherein such cursor 18 respectively allows and pre-
vents a rotation of the pivotable member 15 and thus of
the coupling rod 3. A sliding cursor 18 of the type indicated
above is per se known and for this reason shall not be
further described.
[0020] With reference to figures 2 to 8, the coupling
rod 3 comprises a first rod segment 20 kinematically cou-
pled with the box-shaped main body 10, 11 and a second
rod segment 21 able to be removably coupled with the
first rod segment 20 to allow the first rod segment 20 to
be length-extended to adapt the overall length of the cou-
pling rod 3 to the modular size of the particular electrical
apparatus 4 the control device 2 is intended to be coupled
with. According to the particular embodiment disclosed
in this case kinematically coupled means rotatably cou-
pled. According to a variant embodiement, the first rod
segment could be slidably coupled to the main body, in
thi case the kinematically coupling between the first rod
segment and the main body should be intended as being
a sliding coupling.
[0021] The first rod segment 20 laterally protrudes from
the main body 10, 11, in the example it protrudes on the
side of the side wall 13 in a direction substantially per-
pendicular to such wall. In this way, advantageously,
when the second rod segment 21 is not coupled with the
first rod segment 20, the coupling rod 3 has a relatively
smaller overall length, so the control device 2 can be
coupled with a modular electrical apparatus 4 of relatively
small modular size, whereas when the second rod seg-
ment 21 is coupled with the first rod segment 20 the cou-
pling rod 3 has a relatively larger overall length, so the
control device 2 can be coupled to a modular electrical
apparatus 4 of relatively larger modular size. In other
words, the second rod segment is a length extension
associable to the first rod segment.
[0022] In a particularly preferred embodiment, the
length of the first rod segment 20, or better of the portion
thereof laterally protruding beyond the side wall 13, is
substantially equal to the width of a DIN module and the
overall length of the coupling rod 3, or better of the portion
thereof laterally protruding beyond the side wall 13, when
the second segment 21 is coupled with the first segment
20 is substantially equal to three times the width of a DIN
module. In this embodiment, when the second rod seg-
ment 21 is not coupled with the first rod segment 20, the
control device 2 can be coupled with a modular electrical
apparatus 4 of the same size as a DIN module, for ex-
ample a unipolar circuit breaker, or with a modular elec-
trical apparatus 4 of a size equal to two DIN modules, for
example with a bipolar circuit breaker. On the other hand,
when the second rod segment 21 is coupled with the first
rod segment 20, the control device 2 can be coupled with
a modular electrical apparatus 4 of the same size as three
DIN modules, for example a tripolar circuit breaker, or
with a modular electrical apparatus 4 of a size equal to
four DIN modules, for example with a quadripolar circuit
breaker 4.

[0023] Figure 3 shows, by way of an example, the ac-
tuation device 2 of the kit of parts of figure 1 coupled with
a bipolar modular electrical apparatus 4, totally similar to
the quadripolar circuit breaker 4 of figure 1 and that differ
therefrom essentially in that it has a modular size smaller
than it. In the practice, the bipolar modular circuit breaker
4 has a modular size W3 equal to two modules. As can
be seen, the second rod segment 21 has been discon-
nected from the first rod segment 20, since the fist rod
segment 20 has a sufficient length (in this example about
equal to the width of a DIN module) for allowing the ac-
tuation of the control lever 5 by the control device 2.
[0024] In a particularly preferred embodiment, the sec-
ond rod segment 21 is made of a plastic material having
a high elastic modulus value so as to ensure a high bend-
ing stiffness. More preferably, the second rod segment
21 is made from polyphthalamide reinforced with a mixed
filler (mineral filler and glass fibre) or another material
with similar or equivalent features in terms of elastic mod-
ulus. More preferably, the second rod segment 21 is
made from polyphthalamide reinforced with a 65% of
mixed filler (mineral filler and glass fibre) or another ma-
terial with similar or equivalent features in terms of elastic
modulus. As regards the first rod segment 20, although
there are less strict requirements in terms of elastic mod-
ulus, the same material used for making the second rod
segment 21 may be used.
[0025] As can be seen in the example shown in figures
5 and 6, the coupling rod 3 has an essentially C-shaped
or U-shaped transversal profile, thus hollow, so as to de-
fine an inner coupling channel 22, 23 suitable for receiv-
ing a free end portion of the control lever 5 of circuit break-
er 4 for engaging and operatively cooperating with said
control lever 5. Conveniently, such inner channel 22, 23
comprises a first portion 22 made inside the first rod seg-
ment 20 and a second portion 23 made inside the second
rod segment 21. Preferably, the coupling channel 22, 23
is a substantially continuous channel with substantially
constant cross section when the first 20 and the second
rod segment 21 are coupled together. It must be ob-
served that the second rod segment when connected to
the first rod segment extends the length of the coupling
channel of the first rod segment thus creating a continu-
ous longer channel having constant, or substantially con-
stant, cross section.
[0026] According to an embodiment, one of the two
rod segments 20, 21 is adapted to be at least partially
fitted inside the other of the two rod segments. Preferably,
the second rod segment 21 comprises a widened free
end portion 24 (relative to the remaining portion 25 of
such rod segment 21) and the first rod segment 20 is
adapted to be at least partially axially fitted into such wid-
ened free end portion 24.
[0027] According to the embodiment shown in figure
7, the widened free end portion 24 has a cross section
(for example along axis A2) of larger inside and outside
dimensions than the inside and outside dimensions of
the cross section (for example along axis A3) of the re-
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maining portion 24 of the second rod segment 21.
[0028] According to an embodiment, the inner walls of
the widened free end portion 24 are counter-shaped with
respect to outer walls of the first rod segment 20, so that
in the engagement a shape coupling is made that allows
a stable coupling between the first 20 and the second
rod segment 21. To this end, guide elements 26, 27 pro-
truding/retracting counter-shaped with respect to each
other, such as for example at least one groove 27 and a
complementary ribbing 26 suitable for being received in-
side the groove, are preferably provided on the outer
walls of the first rod segment 20 and on the inner walls
21 of the widened portion 24. For example, two opposite
ribbings 25 are provided on the outer wall of the first rod
segment 20, suitable for being received in corresponding
counter-shaped grooves 27 (of which only one is visible
in the figures) provided inside the widened free end por-
tion 24.
[0029] According to a particularly advantageous em-
bodiment, the coupling rod 3 comprises snap locking el-
ements to prevent undesired axial sliding between the
second rod segment 21 and the first rod segment 20
when they are coupled together. With reference to figure
8, by axial direction A4 it is meant a direction parallel to
that of prevailing longitudinal extension of the coupling
rod 5.
[0030] For example, with reference to figure 8 the snap
locking elements comprise a tooth 28 that radially
projects, that is to say, in radial direction, from the first
rod segment 20 to be received in a respective recess 29
provided in the second rod segment 21. With reference
to figure 8, by radial direction it is meant a direction per-
pendicular to the axial direction A4. According to an al-
ternative embodiment, tooth 28 projects from the second
rod segment 21 and the recess is provided in the first rod
segment 20.
[0031] According to a particularly advantageous em-
bodiment, a substantial portion (for example, 100% or
90% of the overall length) of the first rod segment 20 can
be engaged inside the widened free end portion 23.
[0032] According to a particularly advantageous em-
bodiment, one of the two rod segments is provided on
the side of the coupling channel 22, 23 with a recess 30,
or with a notch, having an open side and intended to be
arranged between the first 20 and the second rod seg-
ment 21 when they are coupled together. Advantageous-
ly, such recess 30 allows an easier disconnection be-
tween the two rod segments 20, 21. For example, with
reference to figure 8 it should be noted that inserting the
head of a flat screwdriver or of another suitable tool, in
recess 30 and turning such head levering up walls 31
and 32 it is possible to remove such walls 31, 32 to re-
lease tooth 28 from recess 29. Preferably, wall 31 adja-
cent the open side of recess 30 is a wall with inclined
plane to allow an easier insertion and centring of the
screwdriver head, or of another suitable tool, inside re-
cess 30.
[0033] Based on the above description, it is therefore

possible to understand how an electrical apparatus ac-
cording to the present invention is such as to solve the
drawbacks mentioned above with reference to the prior
art. In fact, it should be noted that an electrical apparatus
of the type described above may be coupled with elec-
trical apparatuses having different modular widths, great-
ly simplifying the production/management costs of a
manufacturer but also making the selection and the pur-
chase more practical for an installer. In fact, it is possible
to provide for a manufacturer to already provide the sec-
ond rod segment in the package of the electrical appa-
ratus provided with the laterally protruding coupling rod
3 so as to leave the possibility of configuring the electrical
apparatus to the installer, based on the specific require-
ments.
[0034] The principle of the invention being understood,
the manufacturing details and the embodiments may
widely vary compared to what described and illustrated
by way of a non-limiting example only, without departing
from the scope of protection as defined in the annexed
claims.

Claims

1. Modular electrical apparatus (2) comprising:

- a box-shaped main body (10, 11) delimited be-
tween two opposite side walls (13, 14) the dis-
tance thereof defines the modular dimension
(W2) of the electrical apparatus;
- a coupling rod (3) that laterally projects from
the main body (10, 11) protruding relative to said
main body on the side of one (13) of said side
walls (13, 14) for coupling the electrical appara-
tus (2) with a further modular electrical appara-
tus (4) intended to be installed alongside said
modular electrical apparatus (2), the coupling
rod (3) being suitable for engaging and opera-
tively cooperating with a control lever (5) of said
further modular electrical apparatus (4),

characterised in that
the coupling rod (3) comprises a first rod segment
(20) kinematically coupled with said box-shaped
main body (10, 11) protruding laterally from said
main body on the side of said side wall (13) and a
second rod segment (21) adapted to be removably
coupled with the first rod segment (20) to allow said
first rod segment (20) to be extended to adapt the
length of said coupling rod (3) to the modular size of
said further electrical apparatus (4).

2. Modular electrical apparatus (2) according to claim
1, wherein the coupling rod (3) has an essentially C-
shaped or U-shaped transversal profile, so as to de-
fine an inner coupling channel (22, 23) comprising a
first portion (22) arranged inside the first rod segment
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(20) and a second portion (23) arranged inside the
second rod segment (21).

3. Modular electrical apparatus (2) according to claim
2, wherein the coupling channel (22, 23) is a sub-
stantially continuous channel with substantially con-
stant cross section when the first rod segment (20)
and the second rod segment (21) are coupled to-
gether.

4. Modular electrical apparatus (2) according to claim
3, wherein one of said rod segments (20, 21) can be
at least partially fitted into the other of the two rod
segments.

5. Modular electrical apparatus (2) according to claim
4, wherein the second rod segment (21) comprises
a widened free end portion (24) and the first rod seg-
ment (20) can be at least partially fitted into such a
widened free end portion (24).

6. Modular electrical apparatus (2) according to claim
5, wherein a substantial portion of the first rod seg-
ment (20) can be fitted into the widened free end
portion (24).

7. Modular electrical apparatus (2) according to claims
5 or 6, wherein the widened free end portion (24)
comprises inner walls that are counter-shaped with
respect to outer walls of the first rod segment (20),
so that upon fitting a shape coupling is made that
allows a firm coupling between the first rod segment
(20) and the second rod segment (21).

8. Modular electrical apparatus (2) according to claim
7, wherein guide elements (26, 27) are provided on
the outer walls of the first rod segment (20) and on
the inner walls (21) of the widened free end portion
(24).

9. Modular electrical apparatus (2) according to claim
8, wherein two opposite ribbings (25) are provided
on the outer wall of the first rod segment (20), suitable
for being received in corresponding counter-shaped
grooves (27) provided inside the widened free end
portion (24).

10. Modular electrical apparatus (2) according to claim
9, wherein the coupling rod (3) comprises snap lock-
ing elements to prevent axial sliding between the
second rod segment (21) and the first rod segment
(20) when they are coupled together.

11. Modular electrical apparatus (2) according to any
one of claims 2 to 10, wherein one of the two rod
segments (20, 21) is provided on the side of the cou-
pling channel (22, 23) with a recess (30) having an
open side intended to be arranged between the first

rod segment (20) and the second rod segment (21)
when they are coupled together.

12. Modular electrical apparatus (2) according to any
one of the previous claims, wherein the second rod
segment (21) is made from polyphthalamide rein-
forced with a mixed filler comprising mineral filler and
glass fibre.

13. Modular electrical apparatus (2) according to any
one of the previous claims, wherein the first rod seg-
ment protrudes from the main body (10, 11) along a
direction perpendicular to said side wall (13).

14. Modular electrical apparatus (2) according to any
one of claims 1 to 13, wherein such modular electrical
apparatus is a motor-driven actuation device which
can be associated to an electrical circuit breaker.

15. Modular electrical apparatus (2) according to any
one of the previous claims, wherein such modular
electrical apparatus is an interlock device which can
be associated to an electrical circuit breaker.
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