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(54) A connection device for switches

(57) A blocking and safety device for connection of
a first modular unit and a second modular unit containing
electrical devices; the device comprises two distinct el-
ements, which can be inserted inside said modular units

in a non-removable way, it being possible for a first of
said elements to be inserted inside said first modular
unit, and for the second one of said elements to be in-
serted inside both of said modular units.
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Description

[0001] The present invention relates to a connection
device for switches, and in particular to a blocking and
safety device for assembly of modular units containing
electrical devices designed, for example, for protecting
electrical networks.
[0002] An example of connections of the above type
is provided, for instance, by protection devices associ-
ated to low-voltage electrical networks, i.e., with oper-
ating voltages of up to approximately 1000 V. These sys-
tems usually comprise a first modular unit containing a
differential block, or else another protection unit, capa-
ble of actuating, in the case of faulty operation of the
electrical network, a circuit breaker contained in a sec-
ond modular unit associated to the first one.
[0003] Connection of modular units of the aforesaid
type is regulated by precise standards and must hence
meet certain safety requirements. Amongst these, the
current standard envisages that the assembly of said
units must be non-removable and built in such a way
that any attempt at tampering will leave evident traces
and irreversible damage, where by "assembly" of the
two parts is meant both the mechanical coupling and the
electrical coupling.
[0004] Another requirement imposed by the stand-
ards relates to the coupling means used; these must be
fixedly connected to one of the modular units so as to
prevent them from possibly getting lost, as well as to
prevent attempts at uncoupling the coupling means
themselves.
[0005] A third requirement imposed further concerns
the electrical connections of the two parts in contact,
which must be protected and adequately insulated.
[0006] There are numerous examples of safety and
protection systems proposed in the state of the art. One
example of said devices is presented in the patent ap-
plication EP 0986136 A2. In this case, coupling of the
two modular units occurs via the use of a transverse cov-
er or lid, which is stably associated to one of the two
electrical modules to be connected and can be inserted
in the second module via couplings comprising shaped
ends. The latter, in fact, engage stably within cavities
made on the second module so guaranteeing a non-re-
versible coupling.
[0007] The above patent application also envisages
positioning of systems of a substantially hooking type,
which are pivoted on one of the two modular units and
can be inserted stably in the remaining module, exploit-
ing the same operating principle as that of said cou-
plings.
[0008] Also in the patent application EP 0626711 Al,
connection of the two parts is obtained by means of a
transverse cover or lid fixed to one of the two units by
means of pins, having fork-shaped ends. In this case,
the electrical connections between the two units are ex-
ternal to the units themselves and, for this reason, the
cover is also designed to provide a guide and protection

of said connections.
[0009] Although the above two solutions, as well as
many others, are quite effective from the functional
standpoint, they present the disadvantage of requiring
high production costs linked to the number and rather
complicated shape of the elements which make up the
safety system. Another problem of these devices re-
ferred to above is linked also to possible undesirable
coupling of the cover within the modular unit to which it
is associated before connection to the second unit. This
condition can arise, for example, in the case of impact
against other bodies or else on account of accidental fall
and entails irreparable loss of the component.
[0010] In addition, in many traditional solutions, the
engagement systems currently used for connection of
the modular units do not always enable a secure en-
gagement and, for this reason, they must often be inte-
grated with anti-tampering systems designed to prevent
any possible external tampering, anti-tampering sys-
tems being obtained, for example, by sealing means or
use of covers similar to the one described above.
[0011] The primary task of the present invention is to
provide a safety device for connection of modular units
which will enable a secure engagement of the parts, in
conformance with the requirements envisaged by cur-
rent standards.
[0012] Within the framework of the above task, one of
the purposes of the present invention is to provide a con-
nection device on which any external tampering is pre-
vented, but which, at the same time, can be applied to
the aforesaid modules with extreme ease by technicians
qualified to carry out assembly of said modular units.
[0013] Another purpose of the present invention is to
provide a connection device which cannot be actuated
accidentally prior to being set in place, for the purpose
of preserving functionality of the device itself and of the
modular unit to which it is associated.
[0014] A further task of the present invention is to pro-
vide modular units, for example, for protection of elec-
trical networks, which will be easily coupled together.
[0015] Within the framework of the above second
task, one of the purposes of the present invention is to
provide modular units, in which the constituent parts and
the anchoring means associated thereto will have a
shape that is relatively simple and hence easy to pro-
duce.
[0016] A further task of what forms the subject of the
present invention is to provide a protection device for
electrical networks formed by two or more modular
units, coupling of which can be readily achieved and
meets the standards in question.
[0017] Not the least important purpose of the present
invention is to provide a safety device for connection of
modular units containing electrical devices that will
present high reliability, relative ease of construction, and
competitive costs.
[0018] The above tasks, as well as the above and oth-
er purposes that will appear more clearly from what fol-
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lows, are achieved by a blocking and safety device for
connection of one first and one second modular units
containing electrical devices; according to the invention,
the device is characterized in that it comprises two dis-
tinct elements which can be inserted inside said modular
units in a non-removable way, it being possible for one
first of said elements to be inserted inside said first mod-
ular unit, and for the second one of said elements to be
inserted inside both of said modular units.
[0019] Further characteristics and advantages will
emerge more clearly from the description of preferred
but non-exclusive embodiments of the safety device ac-
cording to the invention, illustrated by way of indicative
and non-limiting example, with the aid of the attached
drawings, in which:

- Figure 1 a is a perspective view of the blocking and
safety device according to the invention prior to as-
sembly of the two modular units;

- Figure 1 bis a view in situ of the blocking and safety
device according to the invention associated to a
first modular unit prior to assembly of the second
modular unit;

- Figure 2a is a perspective view of the safety device
according to the invention after assembly of the two
modular units;

- Figure 2b is a view in situ of the safety device ac-
cording to the invention associated to a first modular
unit after assembly of the two modular units;

- Figure 3a is a perspective view of the first modular
unit and of the blocking and safety device according
to the invention associated thereto;

- Figure 3b is a plan view of the first modular unit and
of the blocking and safety device according to the
invention associated thereto;

- Figure 4a is a perspective view of a first step of as-
sembly of the two modular units and of the corre-
sponding blocking and safety device according to
the invention;

- Figure 4b is a perspective view of a second step of
assembly of the two modular units and of the cor-
responding blocking and safety device according to
the invention;

- Figure 4c is a perspective view of a second step of
assembly of the two modular units and of the cor-
responding blocking and safety device according to
the invention viewed from a viewpoint different from
the one used for Figures 4a and 4b;

- Figure 4d is a perspective view at the end of assem-
bly of the two modular units and of the correspond-
ing blocking and safety device according to the in-
vention, with respect to the same viewpoint as the
one used for Figure 4c.

[0020] With reference to the aforesaid figures, the
blocking and safety device 1 according to the invention
comprises two distinct elements, which can be inserted
within two modular units in a non-removable way. In par-

ticular, a first element 20 can only be inserted within a
first modular unit 21, whilst the second element 30 can
be inserted both into said first modular unit 21 and into
a second modular unit 31 associated to the former.
[0021] In the device according to the invention, the
first element 20 preferably has a substantially prismatic
shape, preferably with a square base, as may be seen
in Figures 1a and 2a. Made in said first element 20 is a
cavity 22, within which it is possible to insert at least one
portion of the second element 30.
[0022] According to a preferred embodiment of the
device 1, also said cavity 22 has a substantially prismat-
ic shape and dimensions such as to be able to house
one end of the second element 30 (see Figure 2a).
[0023] The first element 20 is advantageously provid-
ed with anti-extraction means designed to prevent ex-
traction once insertion of the first element itself into the
first modular unit 21 is completed. According to a pre-
ferred embodiment of said first element 20, said anti-
extraction means are made, for example, through at
least one tooth-like end 25 projecting from the central
body of the element itself.
[0024] The first element 20 is, in an initial step, par-
tially inserted into the first modular unit 21, whilst it is
completely inserted inside it only subsequently, in a step
coinciding with the final setting-in-place of the blocking
and safety device 1. For this reason, said first element
20 is preferably equipped also with arrest means which
prevent a relative movement of the first element 20 with
respect to said modular unit 21 in the interval between
the two insertion steps referred to above. With this so-
lution, it is prevented, for example, that the first element
20 will come out of the first modular unit 21 in the case
where the latter is turned upside down.
[0025] Advantageously, said arrest means can coin-
cide with the tooth-like end 25, which, by co-operating
with the elastic walls forming the seat in which the first
element 20 is inserted, enables a position of stable equi-
librium to be maintained between the two parts. In the
case where the first modular unit 21 is turned upside
down, the first element maintains in this way the position
assigned during the first step of partial insertion. In ad-
dition, the tooth-like end 25 can be advantageously
shaped so as to oppose itself to motion, thus rendering
necessary an additional thrust to enable complete inser-
tion of the first element 20 within the first modular unit
21. As soon as this latter condition is verified, instead,
the end 25 prevents movement of the element 20 in an
opposite direction, through coupling with appropriate
seats made in the first modular unit 21, as described in
what follows.
[0026] The second component 30 has, instead, a
structure from which there extend a first arm 33 and a
second arm 34 in two directions considerably different
from one another. Once again according to a preferred
embodiment of the second element 30, the first arm 33
extends in a direction substantially orthogonal to that in
which the second arm 34 extends; in addition, with ref-
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erence to what has been indicated above, the first arm
33, preferably in its end part 35, can be inserted into the
cavity 22 made on the first element 20.
[0027] In a way similar to the first element 20, also the
second element 30 comprises anti-extraction means,
which prevent motion of the element itself in substan-
tially the same direction as that of insertion but in the
opposite sense. The invention further envisages the
presence of appropriate engagement means associat-
ed to said second element 30, which are capable of en-
suring a stable connection of the element itself to both
of the modular units.
[0028] According to a preferred embodiment of the
device 1, said anti-extraction means belonging to the
second element 30 comprise shaped tabs 36 projecting
from the central part of said first arm 33, whilst said en-
gagement means comprise, instead, a fork-shaped part
38 associated to the end of said first arm 33. The two
arms of the fork 38 have, in their terminal part, two tooth-
like shapings 39, which enable engagement of the sec-
ond element 30 to the first modular unit 21. Advanta-
geously, said engagement means also comprise a hook-
shaped end 37 associated to the terminal part of the sec-
ond arm 34, which enables connection of the second
element 30 with the second modular unit 31.
[0029] Preferably, the second element 30 is also pro-
vided with guide means designed to facilitate a correct
and stable insertion of the element itself within the two
modular units to which it is associated. Preferably, said
guide means comprise a guide side wall 41, which is
associated to said first arm 33 and has a shape such
that at least one terminal portion also can be inserted
into said cavity 22 made on the first element 20. This
solution, as appears clearly from Figures 1a and 2a, also
enables an increase in the stiffness and mechanical sta-
bility of the second element 30, as well as supplying also
a further safety against any possible external tampering
aimed, for instance, at extracting the second element
30 in directions different from the direction of insertion.
[0030] As may be noted, the shape of the components
forming the blocking and safety device 1 appears very
simple and hence of easy construction but, at the same
time, is provided with all the means necessary for en-
suring operation and safety of the device itself.
[0031] The present invention relates also to a modular
unit 21, as may be seen in Figure 3a, which comprises:
a front surface 51; a rear surface 52; two side surfaces
53 and 54; a top surface 55; and a bottom surface 56.
Said modular unit 21 is characterized in that it comprises
one first seat 70, designed for insertion of said first ele-
ment 20, and one second seat 80, designed for insertion
of said second element 30.
[0032] The two seats 70 and 80, as may be seen in
Figures 1b and 2b, are in communication with one an-
other, and, in particular, said first seat 70 is obtained in
a position corresponding to one first surface belonging
to the first modular unit 21, whilst the second seat 80 is
obtained in a position corresponding to one second sur-

face adjacent to said first surface. In addition, according
to a preferred embodiment of the first modular unit, said
first surface coincides with the front surface 51, and said
second surface coincides with the top surface 55.
[0033] The aforementioned Figures 1b and 2b show,
moreover, how the seats 70 and 80 are provided with
means for positioning and anchorage of the aforemen-
tioned anti-extraction means and/or of the engagement
means belonging to both of the elements 20 and 30
forming the blocking and safety device 1.
[0034] The above anchoring means preferably com-
prise internal projections and cavities appropriately
shaped according to the type of anti-extraction and/or
engagement means to be housed. In this way, after in-
sertion, for example, of the second element 30 in the
second seat 80, the tooth-shaped ends 39, belonging to
the terminal fork-shaped part 38, are anchored to ap-
propriate projections 81 and are then fixedly blocked. In
the same way, also the said projecting tabs 36 remain
positioned behind corresponding projections 82, pre-
venting in this way extraction of the second element 30.
[0035] The present invention also relates to a protec-
tion and safety device 2 for electrical networks, which
comprises one first modular unit 21, as described
above, that can be coupled to a second modular unit 31
and which is characterized in that it comprises the block-
ing and safety device 1 as defined previously.
[0036] A protection and safety device 2 made up in
this way may, for example, comprise, inside said first
modular unit 21, a protective electrical system of a dif-
ferential type and, inside said second modular unit 31,
a circuit-breaker system.
[0037] Figure 4a shows the first step of joining of the
two modular units forming the protection and safety de-
vice 2. As may be seen, the two elements 20 and 30
forming the blocking and safety device 1 are associated
to the first modular unit and partially inserted therein
through, respectively, the top surface 55 and the front
surface 51, according to what has already been indicat-
ed above.
[0038] Figure 4b shows, instead, a second step of
joining of the two modular units. It may be noted how
said joining occurs through the contact of a side surface
54 belonging to the first modular unit 21 with a second
side surface 91 belonging to the second modular unit
31. The surfaces in contact are provided with mechan-
ical and electrical coupling keys to enable mutual posi-
tioning and correct operation of the two parts. Prefera-
bly, these latter systems comprise, respectively, cou-
pling pins 101 and actuating mechanisms 102.
[0039] Figure 4c shows the same step of joining of the
two modular units as the one represented in Figure 4b
according, however, to a different viewpoint which
makes it possible to appreciate better the position of the
two elements forming the blocking and safety device 1,
as well as the position of the corresponding seats made
in the two modular units.
[0040] Figure 4d shows, instead, the complete joining
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of the two modular units 21 and 31 through the blocking
and safety device 1 according to the invention. It may
be noted how, at the end of joining, both of the elements
20 and 30 making up the blocking and safety device 1
are completely inserted inside the two modular units 21
and 31 in a non-removable way on account of the en-
gagement and/or anti-extraction means so as to render-
ing any attempt of external tampering rather evident.
[0041] As may be seen from Figures 4a and 4b, the
invention preferably envisages also that the two modu-
lar units 21 and 31 are coupled through a transverse
element 200 preferably provided with electrical coupling
keys. According to a preferred embodiment, said trans-
verse element is stably engaged to the first modular unit
21 through the bottom surface 56 and is provided with
electrical connections 103, which can be appropriately
coupled, via the bottom surface 92, to the connection
terminals belonging to the second modular unit 31.
[0042] For the anchorage of the hook-like ends 37 be-
longing to the second arm 34 of the second element 30,
the second modular unit 31 further comprises a third
seat 100, which, as may be seen in Figure 4c, is made
on a third surface 93 belonging to said second modular
unit 31 and is substantially adjacent, according to a pre-
ferred embodiment previously indicated, to the top sur-
face 55 of the first modular unit 21.
[0043] As appears evident from Figure 4d, the second
element 30, through the second transverse arm 34, en-
ables a transverse connection of the two modular units
21 and 31 so ensuring mutual positioning thereof.
[0044] Complete insertion of the two elements 20 and
30 forming the blocking and safety device 1 inside the
two modular units 21 and 31 occurs only when, as a re-
sult of said coupling keys 101 and 102, the two modular
units 21 and 31 are in a position perfectly adjacent to
one another, as may be noted from Figures 4c and 4d.
The invention further envisages that insertion of one of
the two elements 20 or 30 inside one or more corre-
sponding modular units will necessarily precede inser-
tion of the other element. According to a preferred em-
bodiment of the invention, insertion of the first element
20 into the first seat 70 precedes insertion of the second
element 30 inside the second seat 80 and third seat 100
indicated above.
[0045] Figures 1b and 2b show precisely the position
of the two elements 20 and 30 before and after the last
step of insertion into the first modular unit. In particular,
it may be noted how, with respect to the plane of obser-
vation of the figures, only a vertical displacement of the
first element 20 will enable horizontal displacement of
the second element 30 and hence its complete insertion.
In practice, the second element 30 can be inserted right
in, and hence blocked, within the corresponding seat 80
only when the first element 20 is completely inserted into
the corresponding seat 70. This solution thus prevents
the second element 30 from being accidentally inserted
into the seat 80 following upon, for instance, falling of
the first modular unit 21 or on account of impact of the

latter with other bodies; an undesired and premature in-
sertion of the second element 30 would, in fact, entail
not only loss of the former, but also the impossibility of
using the first modular unit 21, with evident economic
damage.
[0046] From the aforementioned Figures 1a and 1b it
is also possible to note how the second element 30,
once it has been completely inserted into the second
seat 80, is kept in position as a result of the action of the
engagement and anti-extraction means indicated previ-
ously and how it, in turn, maintains the first element 20
blocked through the guide wall 41 inserted inside the
cavity 22. In this way, a further condition of safety is pro-
vided against any possible attempts to extract the first
element 20 which forms the blocking and safety device
1.
[0047] The technical solutions adopted for the block-
ing and safety device according to the invention enable
the pre-set tasks and purposes to be fully achieved. In
particular, the blocking device is in conformance with the
requirements imposed by the standards concerning
safety.
[0048] The operating principle and the compulsory
sequence of insertion of the two elements forming the
device moreover afford a guarantee against any attempt
at external tampering, as well as providing a tool for pre-
vention against any possible losses of functionality de-
riving from accidental impact or falling of the modular
units. The simple shape of the constituent elements and
of the corresponding coupling seats made enables lim-
itation of production costs, at the same time guarantee-
ing a high degree of functionality of the device.
[0049] The blocking and safety device and, hence, al-
so the safety and protection device for electrical net-
works thus conceived may undergo numerous modifi-
cations and variations, all falling within the scope of the
inventive concept; in addition, all the items may be re-
placed by other technically equivalent ones.
[0050] In practice, the materials used, as well as the
dimensions and shapes thereof may be any whatsoever
according to the requirements and the state of the art.

Claims

1. A safety and blocking device (1) for connection of a
first modular unit (21) and a second modular unit
(31) containing electrical devices, characterized in
that it comprises two distinct elements, which can
be inserted inside said modular units in a non-re-
movable way, the first (20) of said elements being
insertable inside said first modular unit (21), and the
second (30) of said elements being insertable in-
side both of said modular units (21, 31).

2. The safety and blocking device (1) according to
claim 1, characterized in that said first element
(20) has a substantially prismatic shape, with a cav-
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ity (22) designed for insertion of said second ele-
ment (30).

3. The safety and blocking device (1) according to
claim 1 or 2, characterized in that said first ele-
ment (20) comprises anti-extraction means to pre-
vent extraction from said first modular unit (21), and/
or arrest means for maintaining a position of partial
insertion of said first element (20) in said first mod-
ular unit (21).

4. The safety and blocking device (1) according to
claim 3, characterized in that said anti-extraction
means and said arrest means comprise at least one
tooth-like end (25) projecting from the central body
of said first element (20).

5. The safety and blocking device (1) according to one
or more of the preceding claims 2 to 4, character-
ized in that said second element (30) is defined by
a structure comprising a first arm (33) and a second
arm (34), said first arm (33) being insertable inside
said cavity (22) made on said first element (20).

6. The safety and blocking device (1) according to
claim 5, characterized in that the second arm (34)
extends in a direction substantially orthogonal to
that in which the first arm (33) extends.

7. The safety and blocking device (1) according to
claim 5 or 6, characterized in that said first arm
(33) comprises anti-extraction means, and in that
said first arm (33) and said second arm (34) com-
prise engagement means.

8. The safety and blocking device (1) according to
claim 7, characterized in that said anti-extraction
means comprise shaped tabs (36) projecting from
said first arm (33), and said engagement means
comprise a fork-shaped part (38) associated to the
end of said first arm (33), and a hook-shaped end
(37) associated to the terminal part of the second
arm (34), said fork-shaped part comprising, in the
two branches of the fork, tooth-like shapings (39).

9. The safety and blocking device (1) according to one
or more of the preceding claims, characterized in
that said second element (30) comprises guide
means for guiding insertion.

10. The safety and blocking device (1) according to
claim 9, characterized in that said guide means
comprise a side wall (41) associated to said first arm
(33), said wall (41) being insertable, at one end
thereof, inside said cavity (22) made on said first
element (20).

11. A modular unit (21) for protection and security de-

vices for electrical networks, comprising a front sur-
face (51), a rear surface (52), two side surfaces (53,
54), a top surface (55), and a bottom surface (56),
said modular unit (21) being designed to be coupled
with a second modular unit (31) and being charac-
terized in that it comprises a first seat (70) and a
second seat (80) for insertion of a first element (20)
and a second element (30) of a safety and blocking
device (1) according to one or more of the preceding
claims.

12. The modular unit (21) according to claim 11, char-
acterized in that said first seat (70) is in communi-
cation with said second seat (80).

13. The modular unit (21) according to claim 11 or 12,
characterized in that said first seat (70) is obtained
from a first surface of said first modular unit, and
said second seat (80) is obtained from a second
surface adjacent to said first surface.

14. The modular unit (21) according to one or more of
claims 11 to 13, characterized in that said first seat
(70) and said second seat (80) comprise means for
positioning and anchorage of said anti-extraction
means and/or of the engagement means according
to what is defined in claims 7 and 8.

15. The modular unit (21) according to claim 14, char-
acterized in that said systems for positioning and
anchorage comprise projections (81) and internal
cavities (82) geometrically conjugated to said en-
gagement means and/or anti-extraction means to
be housed.

16. A protection and safety device (2) for electrical net-
works, comprising a first modular unit (21) accord-
ing to one or more of claims 11 to 15, which can be
coupled to a second modular unit (31) and is char-
acterized in that it comprises a blocking and safety
device (1) according to one or more of claims 1 to
10.

17. The protection and safety device (2) according to
claim 16, characterized in that coupling of said
modular units (21, 31) is carried out through contact
of a side surface (54) of said first modular unit (21)
with a second surface (91) belonging to said second
modular unit (31), said surfaces in contact being
provided with mechanical and electrical coupling
keys.

18. The protection and safety device (2) according to
claim 17, characterized in that said mechanical
and electrical coupling keys comprise, respectively,
coupling pins (101) and actuating mechanisms
(102).
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19. The protection and safety device (2) according to
claims 16 to 18,
characterized in that said modular units (21, 31)
are coupled through a transverse element (200)
preferably provided with electrical coupling keys.

20. The protection and safety device (2) according to
claim 19, characterized in that said transverse el-
ement (200) is stably engaged to said first modular
unit (21) through said bottom surface (56) and is
provided with electrical connections (103), which
can be appropriately coupled to corresponding con-
nection terminals contained in said second modular
unit (31).

21. The protection and safety device (2) according to
one or more of claims 16 to 20, characterized in
that said second modular unit (31) comprises a
third seat (100) for insertion of said second element
(30), said third seat (100) being made on a third sur-
face 92 belonging to said second modular unit (31)
and substantially adjacent to said second surface
(54).

22. The protection and safety device (2) according to
one or more of claims 16 to 21, characterized in
that insertion of said first element (20) inside said
first seat (70) precedes insertion of said second el-
ement (30) inside said second seat (80) and said
third seat (100).

23. The protection and safety device (2) according to
claims 16 to 22, characterized in that said third
seat (100) comprises shaped cavities for anchor-
age of said hook-like ends (37) of the second arm
(34) of said second element (30).

24. The protection and safety device (2) according to
one or more of claims 16 to 23, characterized in
that said first modular unit (21) comprises a protec-
tion electrical system of a differential type, and said
second modular unit (31) comprises an electrical
circuit breaker.
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