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(54) Door locking means for an electrical switchboard cabinet

(57) A locking arrangement for an electrical switchboard cabinet (1) comprising:
- a frame (10) delimiting an internal space (11) of the cabinet (1);
- a door (100) operatively connected to said frame (10), said door (100) having a first surface (101) facing said

internal space (11) when the door (100) is in a closed position, and a second surface (102) opposed to said first surface
(101) and facing the external of the cabinet (1);

- a locking element (30) connected to the frame (10);
- a mechanism (200) which is adapted to be actuated for operatively interacting with said at least one locking element

(30) and locking the door (100) in the closed position; and
-that the one locking element (30) is adapted to pass through the door (100) in the closed position by means of a

corresponding opening (40) extending between the first surface (101) and the second surface (102), and that mechanism
(200) is operatively coupled to said second surface (102) for operatively interacting with the locking element (30) when
the door (100) is in the closed position.
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Description

[0001] The present invention relates to a cabinet for
an electrical switchboard.
[0002] As known, an electrical switchboard, such as a
distribution or automation switchboard, comprises a cab-
inet having a frame which delimits an internal space for
housing one or more electric or electronic elements
and/or components of the switchboard.
[0003] For example, the frame of a low voltage distri-
bution switchboard houses switching devices, e.g. circuit
breakers, bus bars, control buttons, cable conduits, sup-
porting guides, et cetera. Generally, the frame comprises
a substantially parallelepiped structure which is defined
by frame members which are arranged substantially hor-
izontally, commonly known as cross-members or rails,
and by frame members which are arranged vertically and
are commonly known as uprights. The structure of the
frame so realized constitutes a structural skeleton to
which various components and/or accessories are oper-
atively connected, such as the door for accessing the
internal space of the cabinet.
[0004] The door of the cabinet comprises a locking
mechanism which can be actuated for operatively inter-
acting with one or more locking elements connected to
a frame upright; such operative interaction provides the
locking of the door in the closed position.
[0005] In known solutions, the locking mechanism and
the corresponding locking elements are positioned be-
tween the frame upright to which the locking elements
are connected and the inner surface of the door (i.e. the
surface facing the internal space of the cabinet when the
door is closed).
[0006] In practice, the locking mechanism is mounted
on the inner surface of the door and the operatively in-
teraction between it and the corresponding locking ele-
ments occurs in the space provided between the frame
upright and the inner surface of the door.
[0007] In order to provide an adequate space for the
locking mechanism and the corresponding locking ele-
ments, the frame upright is shaped to present a large
cavity or a recess at its rear portion facing the inner sur-
face of the closed door, and/or the thickness of the door
is dimensioned large. These solutions for providing an
adequate space have many disadvantages.
[0008] In particular, having a rear portion of the frame
upright with a large cavity or recess implies a low me-
chanical sturdiness and resistance of the structure of the
frame upright itself. A large thickness of the door means
a waste of space and an increase in the production costs.
[0009] Further, a large distance between the frame up-
right and the inner surface of the closed door implies the
use of an additional panel fixed internally to the door; this
additional panel being used for placing a gasket between
the frame upright and the door, in order to reach the re-
quired protection rating (generally indicated as IP Code
or IP Rating).
[0010] In light of above, at the current state of the art,

although known solutions perform in a rather satisfying
way, there is still reason and desire for further improve-
ments.
[0011] Such desire is fulfilled by a cabinet for an elec-
trical switchboard, comprising:

- a frame delimiting an internal space of the cabinet;
- a door operatively connected to the frame, the door

having a first surface facing the internal space of the
cabinet when the door is in a closed position, and a
second surface opposed to the first surface and fac-
ing the external of the cabinet;

- at least one locking element connected to the frame;
- a mechanism which is adapted to be actuated for

operatively interacting with the at least one locking
element and locking the door in the closed position.

[0012] The at least one locking element is adapted to
pass through the door in the closed position by means
of a corresponding opening extending between the first
surface and the second surface, and the mechanism is
operatively coupled to the second surface for operatively
interacting with the at least one locking element when
the door is in the closed position.
[0013] Another aspect of the present disclosure is to
provide an electrical switchboard comprising a cabinet
as the cabinet defined by the annexed claims and dis-
closed in the following description. Further characteris-
tics and advantages will be more apparent from the de-
scription of an exemplary, but non-exclusive, embodi-
ments of a cabinet for an electrical switchboard according
to the present invention, illustrated only for non-limitative
exemplary purposes in the accompanying drawings,
wherein:

- figure 1 is a perspective view which illustrates a cab-
inet frame and a detail of such frame;

- figure 2 is a perspective view which illustrates a cab-
inet according to the present invention, having a door
which is hinged at a first side of the cabinet frame
and which is in an open position;

- figure 3 is another perspective view of the cabinet of
figure 2, wherein a lateral panel of the cabinet is re-
moved, and wherein the door is hinged at a second
side of the cabinet frame and is in a closed position;

- figure 4 is a front perspective view of a first exemplary
door and related locking mechanism, which is adapt-
ed to be used in a cabinet according to the present
invention;

- figure 5 is a rear perspective view of the first exem-
plary door illustrated in figure 4;

- figures 6-9 illustrate a mounting sequence of a cover
on the outer surface of the first exemplary door illus-
trated in figure 4, wherein an upper portion of the
cover has been cut;

- figures 10-15 are detail views of various components
associated to the outer surface of the first exemplary
door illustrated in figure 4, where such first exempla-
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ry door is coupled to a cabinet according to the
present invention and it is in a closed position;

- figures 16 and 17 are a front perspective view and
a rear perspective view, respectively, which illustrate
the coupling of a handle with the first exemplary door
illustrated in figure 4;

- figures 18 and 19 are a front perspective view and
a rear perspective view, respectively, of a cover hav-
ing various components connected thereto and
adapted to be operatively coupled to a second ex-
emplary door for a cabinet according to the present
disclosure.

[0014] It should be noted that in the detailed description
that follows, identical or similar components, either from
a structural and/or functional point of view, have the same
reference numerals, regardless of whether they are
shown in different embodiments; it should also be noted
that in order to clearly and concisely describe the present
invention, the drawings may not necessarily be to scale
and certain features of the disclosure may be shown in
somewhat schematic form. Further, when the term
"adapted" or "arranged" or "configured" or "shaped", is
used herein while referring to any component as a whole,
or to any part of a component, or to a whole combinations
of components, or even to any part of a combination of
components, it has to be understood that it means and
encompasses correspondingly either the structure,
and/or configuration and/or form and/or positioning of the
related component or part thereof, or combinations of
components or part thereof, such term refers to.
[0015] Finally, the term transversal or transversally
hereinafter used encompasses a direction non-parallel
to the element or direction it is related to, and perpendic-
ularity has to be considered a specific case of transverse
direction.
[0016] An exemplary embodiment of a cabinet for an
electrical switchboard, such as for example a low voltage
distribution switchboard, is indicated in figures 2-3 with
the overall reference number 1. As better visible in figure
1, the cabinet 1 comprises a frame 10 which delimits an
internal space of the cabinet (globally indicated with nu-
meral reference 11) for housing one or more electric or
electronic elements and/or components of the switch-
board.
[0017] The frame 10 comprises a structure defined by
a plurality of frame members 12-13; for example, the
frame 10 illustrated in figure 1 comprises a parallelepiped
structure defined by frame members 12 which are ar-
ranged substantially horizontally, and by frame members
13 which are arranged substantially vertically and are
hereinafter indicated as uprights 13.
[0018] With reference to figures 1-3, various compo-
nents and/or accessories can be operatively connected
to the structure realized by the frame members 12-13,
such as a lower base 15 for mounting the cabinet 1 on a
supporting plane, an upper panel 16, and lateral panels
17 for covering the internal space 11 delimited by the

frame 10.
[0019] Further, a door 100 is operatively connected to
the frame 10 for providing access to the internal space
11 of the cabinet 1; for example, the door 100 is hinged
to a corresponding upright 13 of the frame 10 by means
of hinging elements connected to the upright 13, such as
the hinging elements illustrated for example in figure 1
and indicated with numeral reference 20.
[0020] In particular, the door 100 can be operatively
connected to the frame 10 according to a first operative
position, or according to a second operative position
where the door 100 is rotated of an angle of 180° with
respect to the first operative position.
[0021] In the exemplary embodiment illustrated in fig-
ure 2 the door 100 is hinged, according to its first oper-
ative position, at a first side 18 of the frame 10, by means
of hinging elements 20 connected to the upright 13 po-
sitioned at the first side 18.
[0022] In the exemplary embodiment illustrated in fig-
ure 3, the door 100 is hinged, according its second op-
erative position, at a second side 19 of frame 10, by
means of hinging elements 20 connected to the upright
13 positioned at the second side 19. In this way, the door
100 in the second operative position is rotated of angle
of 180° with respect to the first operative position illus-
trated in figure 2.
[0023] With particular reference to the front and rear
perspective views illustrated in figures 4-5, the door 100
according to the present disclosure comprises at least a
first, inner, surface 101 facing the internal space 11 of
the cabinet 1 when the door 100 is in a closed position
(as illustrated for example in figure 3), and a second,
outer, surface 102 which is opposed to the inner surface
101 and which faces the external of the cabinet 1.
[0024] The cabinet 1 according to the present disclo-
sure further comprises one or more locking elements 30
connected to the frame 100, and a mechanism which is
globally indicated with numeral reference 200 in figures
4 and 19. The mechanism 200 is adapted to be actuated
for operatively interacting with the one or more locking
elements 30 and locking the door 100 in the closed po-
sition.
[0025] In the exemplary embodiment illustrated in fig-
ure 1, the cabinet 1 comprises a plurality of locking ele-
ments 30 connected to a corresponding upright 13 of the
frame 100; in particular, such corresponding upright 13
is aligned with the upright 13 to which the hinging ele-
ments 20 are connected. In particular, in figure 1 there
are illustrated, only for exemplary purpose, four locking
elements 30 connected to the corresponding upright 13.
[0026] Advantageously, the one or more locking ele-
ments 30 are adapted to pass through the door 100 in
the closed position by means of one or more correspond-
ing openings 40 which extend between the inner and
outer surfaces 101, 102 of the door 100; the mechanism
200 is operatively coupled to the outer surface 102 for
operatively interacting with the one or more locking ele-
ments 30 passing through the door 100 and locking the
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door 100 in the closed position.
[0027] In practice, the one or more locking elements
30 pass through the corresponding openings 40 when
the door 100 is in the closed position, so as to be acces-
sible by the mechanism 200 which is operatively coupled
to the outer surface 102 of the door 100; in this way, the
operatively interaction between mechanism 200 and the
corresponding one or more locking elements 30 occurs
externally to the door 100, at its outer surface 200.
[0028] Preferably, as illustrated in the exemplary em-
bodiment of figures 2-3, the cabinet 1 comprises a cover
300 operatively coupled to the outer surface of the door
102 and covering the mechanism 200. The exemplary
cover 300 illustrated in figures 2-3 has opposed open
ends which are closed by a first cup 301 and a second
cup 302, respectively.
[0029] According to a first exemplary embodiment il-
lustrated in figure 4-5 (and related detail figures 6-17),
the mechanism 200 is mounted on and connected to the
outer surface 102 of the door 100.
[0030] According to a second exemplary embodiment
illustrated in figures 18-19, the mechanism 200 is mount-
ed within and connected to the cover 300, in such a way
that the mechanism 200 is coupled to the outer surface
102 of the door 100 indirectly, through the coupling be-
tween the cover 300 and the outer surface 102.
[0031] Preferably, according to both the above men-
tioned first and second exemplary embodiments, the
mechanism 200 comprises a movable rod 201 which can
be actuated between:

- a first, locking, position where it is adapted to oper-
atively interact with the one or more locking elements
30 passing through closed door 100, for locking the
door 100 in the closed position; and

- a second, unlocking, position where it is disengaged
from the one or more locking elements 30, for allow-
ing the opening or the closure of the door 100.

[0032] Preferably, according to the exemplary embod-
iments illustrated in figures 4-19, the movable rod 201
can slide between the locking position and the unlocking
position, along a reference linear axis which is indicated
with numeral reference 500 in figure 4 and in figure 19.
[0033] For example, the one or more locking elements
30 are shaped to allow the passage of the movable rod
201 between them and the outer surface 102 of the door
100 in the closed position, wherein the movable rod 201
in the locking position is adapted to abut against a cor-
responding portion 32 of the one or more locking ele-
ments 30 during an attempt to open the door 100.
[0034] The exemplary locking elements 30 illustrated
in figure 1, and also viewable in figures 10-13, comprise
a first, lower, end portion 31 which is connected by fixing
means 42 to a corresponding portion 13 of the frame 10,
such as the illustrated upright 13, and a second, upper,
end portion 32 which is spaced from and faced to the
portion 13 of the frame 10 where the lower end portion

31 is connected.
[0035] Further, with particular reference to the exem-
plary embodiment illustrated in figures 10-13, the upper
end portions 32 of the locking elements 30 are shaped
so as to be spaced from the outer surface 102 of the door
100 in the closed position, for allowing the passage of
the movable rod 101 between them and the outer surface
102.
[0036] Accordingly, the movable rod 201 comprises
tracts 202 which are adapted to be positioned in front of
the upper end portions 32 of the locking elements 30,
when the movable rod 201 is in the locking position as
illustrated for example in figure 12. In practice, when the
movable rod 201 is in the locking position, the tracts 202
are inserted below the corresponding upper ends por-
tions 32 of the locking elements 30, so as these tracts
202 can abut against the corresponding upper end por-
tions 32 for blocking an attempt to open the door 101.
[0037] The movable rod 201 also comprises open cav-
ities 203 which are defined along its longitudinal exten-
sion in such a way to be positioned in front of the upper
end portions 32 of the locking elements 30, when the
movable rod 201 is in the unlocking position as illustrated
for example in figure 10-11 and 13, and in such a way to
allow the passage therethrough of the upper end portions
32 during the opening or the closure of the unlocked door
100.
[0038] In practice, when the door 100 is closed and the
movable rod 201 is in the unlocking position, the open
cavities 203 are positioned below the corresponding up-
per ends portions 32 of the locking elements 30, and they
longitudinally extend so as no parts of the movable rod
201 abut against the upper end portions 32 during the
opening of the door 100.
[0039] Further, when the movable rod 201 is in the un-
locking position, the open cavities 203 are positioned
above the openings 40, as illustrated for example in figure
13, and they longitudinally extends so as the locking el-
ements 30 are free to pass through the door 100 by
means the openings 40 and extend over the outer surface
102, during the closure of the door 100. Preferably, the
mechanism 200 according to the present disclosure com-
prises one or more guiding elements 250 for supporting
and allowing the passage therethrough of the movable
rod 201.
[0040] More preferably, as better illustrated for exam-
ple in figures 10-11, each of the provided guiding ele-
ments 250 advantageously comprises a base portion 251
where a corresponding tract 220 of the rod 201 is inserted
movable, and an associated covering portion 252 which
is inclinable with respect to the base portion 251 for cov-
ering/uncovering the base portion 251 itself. For exam-
ple, the covering portion 252 is hinged to the base portion
251, so as to be inclinable with respect to it.
[0041] In this way, the movable rod 201 can be easily
installed in the corresponding guiding elements 250 of
the mechanism 200, by first inserting the movable rod
201 into the base portions 251 (when the base portions
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251 are uncovered, as illustrated for example in figure
10), and then by covering the base portions 251 with the
respective covering portion 252 (as illustrated for exam-
ple in figure 11).
[0042] In the exemplary embodiment illustrated in fig-
ures 10-11, one or more first parts 253 of the base portion
251 are inserted in a corresponding slot 210 defined
along the movable rod 201, and the covering portion 252
comprises one or more corresponding second parts 254
which are adapted to abut against the one or more first
parts 253, when the portion 252 covers the base portion
251. In this way, a screwing operation exerted on the
guiding elements 250, for example by coupling a screw
256 to a through hole 255 defined in the covering portion
251 and to a through hole 257 defined between the parts
253, has a limited damaging impact on the guiding ele-
ment 250 and on the movable rod 201.
[0043] Preferably, at least one of the guiding element
250 provided for the movable rod 201 is adapted to slide
on a tract 33 of a corresponding locking element 30 during
the closure of the door 100, and to reach an operative
position at the end of such closure where it is supported
by the corresponding locking element 30.
[0044] In practice, such at least one guiding element
250 is placed at the opening 40 through which the cor-
responding locking element 30 passes during the closure
of the door 100; in this way, it can slide on the tract 33
of the locking element 30 while it is extending over the
corresponding opening 40 during the closure of the door
100.
[0045] The sliding of one or more guiding element 250
on the tracts 33 of the corresponding locking elements
30 adjusts the position of the door 100 during the closure,
since during the closure the door 100 tends to slope due
to its weight.
[0046] In the first exemplary embodiment illustrated in
figures 4-17, the guiding elements 250 of the mechanism
200 are directly connected to the outer surface 102 of
the door 100.
[0047] In particular, the exemplary mechanism 200 il-
lustrated in figure 4 comprises four couples of guiding
elements 250 which are connected to the outer surface
102, in such a way that the two guiding elements 250 of
each couple are disposed at opposed ends of one open-
ing 40.
[0048] In this way, the upper guiding element 250 of
each couple is adapted to slide on the tract 33 of the
corresponding locking elements 30 during the closure of
the door 100, until reaching the operative position in
which it is placed above and supported by the corre-
sponding locking element 30, as illustrated for example
in figures 12-13.
[0049] For example, each of the illustrated eight guid-
ing elements 250 comprises a hooking portion 260 which
passes through the opening 40, for coupling with the inner
surface 101 of the door 100 as illustrated in figure 5.
[0050] Preferably, the guiding elements 250 which are
directly connected to the outer surface 102 of the door

100 are further adapted to mount the cover 300 on the
outer surface 102.
[0051] In figures 6-9 there is illustrated for example a
mounting sequence of the cover 300 on the outer surface
102, wherein the cover 300 is partially illustrated and has
its upper end cut in order to better illustrate its interaction
with one of the guiding elements 250.
[0052] In particular, the illustrated guiding element 250
comprises an elongated portion 261, and the cover 300
comprises a corresponding open slot 303 defined in a
wall 304 and adapted to be crossed by the elongated
portion 261. First, the cover 300 is mounted on the outer
surface 102 along a linear axis 400 transversal to the
outer surface 102, so as the elongate portion 261 passes
through the corresponding open slot 303; then, the cover
300 is horizontally translated along the illustrated liner
axis 600, transversal with respect to the linear axis 400.
[0053] During the translation of the cover 300 along
the axis 600, a tract 306 of the cover 300, opposed to
the wall 304, is inserted in a space provided between the
guiding element 250 and the outer surface 102 of the
door 100; an exemplary tract 306 of the cover 300 is
better illustrated in figure 17.
[0054] Finally, the cover 300 can be fixed to the outer
surface 102 of the door 100 by fixing means 401. In the
second exemplary embodiment illustrated in figures
18-19, the guiding elements 250 of the mechanism 200
are directly connected to the bottom wall 305 of the cover
300, so as the movable rod 201 passing through such
guiding elements 250 is also placed within and opera-
tively connected to the cover 300.
[0055] Preferably, the cabinet 1 according to the
present disclosure comprises a mounting structure 450
which is operatively connected to the outer surface 102
of the door 100, and which is adapted to be operatively
coupled to a handle 350 for actuating the movable rod
201 between the locking position and the unlocking po-
sition.
[0056] In particular, according to the first exemplary
embodiment illustrated in figures 4-17, the mounting
structure 450 is connected to the outer surface 102 of
the door 100, so as to be positioned between such outer
surface 102 and the movable rod 101. In this case, the
cover 300 comprises one or more openings 360 for al-
lowing the operative coupling between the handle 350
and the mounting structure 450.
[0057] According to the second exemplary embodi-
ment illustrated in figures 18-19, the mounting structure
450 is connected to the cover 300, so as the movable
rod 201 is positioned between the mounting structure
450 and the bottom wall 305. In this way, the mounting
structure 450 is connected to the outer surface 102 of
the door 100 indirectly, through the coupling between the
cover 300 and the outer surface 102.
[0058] Preferably, the handle 350 and the movable rod
201 are adapted to operatively interact to each other for
allowing the operative coupling between the handle 350
and mounting structure 450, when the movable rod 201
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is in its locking position.
[0059] More preferably, the handle 350 and the mov-
able rod 201 are adapted to operatively interact to each
other for allowing the operative coupling between the
handle 350 and the mounting structure 450 when the
movable rod 201 is in the locking position, independently
from the fact that the door 100 is operatively connected
to the frame 10 according to the first operative position
as illustrated in figure 2 or according to the second op-
erative position as illustrated in figure 3 (where the door
100 is rotated of an angle of 180° with respect to the first
operative position).
[0060] In order to allow the coupling between the han-
dle 350 and the mounting structure 450, a lever 351 can
be operatively associated to the movable rod 201 and
can be accessible by an operator for moving the rod 201
to the locking position. As illustrated for example in fig-
ures 5 and 17, the lever 351 can protrude from a corre-
sponding opening 352 extending between the inner and
outer surfaces 101, 102 of the door 100, so as to be
accessible by the operator at the inner surface 101. Ac-
cording to the exemplary embodiment illustrated in fig-
ures 14-17, one or more slots 240a, 240b, 240c are de-
fined in the movable rod 201 for receiving a correspond-
ing pin 340a, 340b, 340c of the handle 350.
[0061] The insertion of the pins 340a, 340b, 340c into
the corresponding slots 240a, 240b, 240c allows the cou-
pling between the handle 350 and the mounting structure
450; in particular, at the coupling between the handle 350
and the mounting structure 450, each of the slots 340a,
340b, 340c is in a position suitable for receiving the cor-
responding pin 340a, 340b, 340c when the movable rod
201 is in the locking position.
[0062] This can be better understood by making refer-
ence to figure 14, where there is illustrated a tract of the
movable rod 201 in the locking position, having three
slots 240a, 240b, 240c, and by making also reference to
figure 17 where there are illustrated the corresponding
three pins 340a, 340b, 340c of the handle 350.
[0063] In particular, the three pins 340a, 340b, 340c
have to be positioned at corresponding fixing points
540a, 540b, 540c defined in the mounting structure 450.
When the movable rod 201 is in the locking position, as
illustrated in figure 14, all the fixing points 540a, 540b,
540c are accessible by the pins 340a, 340b, 340c through
the slots 240a, 240b, 240c.
[0064] Before the coupling between the handle 350
and the mounting structure 450, in case that movable rod
201 is not kept in the locking position, the movable rod
201 will assume a position, not illustrated in the attached
figures, where a portion of the movable rod 201 covers
the central fixing point 540b. In this way, during an at-
tempt to couple the handle 350 to the mounting structure
450, the pin 340b of the handle 350 would not find the
corresponding slot 240b, but it would abut against the
tract of the movable rod 201 covering the fixing point
540b.
[0065] Each of the slots 240a, 240b, 240c longitudinal-

ly extends in such a way to be able for receiving there-
thrgouh a corresponding pin 340a, 340b, 340c of the han-
dle 350 when the movable rod 201 is in the locking po-
sition, independently from the fact the door 100 is oper-
atively connected to the frame 10 according to the first
operative position as illustrated in figure 2 or the second
operative position as illustrated in figure 3.
[0066] This can be better understood by making refer-
ence to the exemplary embodiment of figure 14, and as-
suming that the illustrated situation corresponds to the
door 100 in the second operative position as illustrated
in figure 3.
[0067] When the door 100 is rotated of an angle of 180°
for taking the first operative position as illustrated in figure
2, also the whole mechanism 200 and, in particular, the
movable rod 201 is subjected to such rotation.
[0068] In particular, after such rotation, the slots 240a,
240b, 240c of the movable rod 201 in the locking position
are still adapted to receive therethrough the pins 340a-
340c of the handle 350, namely the pin 340a can be in-
serted through the slot 240c for being positioned at the
fixing point 540c, the pin 340c can inserted through the
slot 240a for being positioned at the fixing point 540a,
and the pin 340b can be inserted through the slot 240b
for being positioned at a further fixing point 540d defined
in the mounting structure 450.
[0069] When the door 100 is operatively connected to
the frame 10 according to the second operative position,
the movable rod 201 in the locking position covers the
fixing point 540d, as illustrated in figure 14, so as the
handle 350 cannot be wrongly mounted rotated of an
angle of 180° with respect to the correct positioning illus-
trated in figure 16.
[0070] When the door 100 is operatively connected to
the frame 10 according to the first operative position, the
movable rod 201 in the locking position covers the fixing
point 540b, so as the handle 350 cannot be wrongly
mounted rotated of an angle of 180° with respect to the
correct positioning.
[0071] According to the exemplary embodiment illus-
trated in figure 17, the handle 350 comprises a toothed
element 370 having a plurality of teeth 371a, 371b, 371c
which are adapted to operatively interact with a plurality
of holes 271a, 271b, 271c - 272a, 272b, 272c defined in
the movable rod 201, for actuating the movable rod 201
between its locking position and unlocking position.
[0072] In particular, the handle 350 comprises a lever
380 which can be moved between a lowered position and
a raised position for causing a rotation of the toothed
element 370 and a consequent mesh of its teeth 371a,
371b, 371 with the plurality of holes 271a, 271b, 271c -
272a, 272b, 272c. With reference to figures 14 and 16,
at the coupling between the handle 350 and the mounting
structure 450, the lever 380 of the handle 350 is at its
lowered position, in such a way that the tooth 371a can
be inserted into the corresponding slot 271a of the mov-
able rod 201 in the locking position.
[0073] After the coupling between the handle 350 and
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the mounting structure 450, the actuation of the lever 380
from the lowered position to the raised position is able to
cause a rotation of the toothed element 370 and a se-
quential meshing of the other teeth 371b, 371c with the
corresponding holes 271b, 271c. In this way, the movable
rod 201 is actuated from the locking position illustrated
in figure 14 to the unlocking position illustrated in figure
15, wherein the door 100 is free to be opened and closed.
[0074] As disclosed above, it is assumed that the sit-
uation illustrated in figure 14 corresponds to the door 100
in the second operative position as illustrated in figure 3.
The operative actuation of the movable rod 201 by the
handle 350 can occur even if the coupling of the door
100 to the frame 10 is changed, from the second opera-
tive position to the first operative position as illustrated
in figure 2.
[0075] In this case, the movable rod 201 is rotated of
an angle of 180° with respect to figure 14 and at the cou-
pling between the handle 350 and the mounting structure
450 the tooth 371a can be inserted into the corresponding
slot 272a of the movable rod 201 in the locking position.
[0076] After the coupling between the handle 350 and
the mounting structure 450, the actuation of the lever 380
from the lowered position to the raised position is able to
cause a rotation of the toothed element 370 and a se-
quential meshing of the other teeth 371b, 371c with the
corresponding holes 272b, 272c. Such meshing in turn
is able to cause the actuation of the movable rod 201
from the locking position to the unlocking position where
the door 100 is free to be opened and closed.
[0077] In practice, considering a starting situation
where the door 100 is operatively connected to the frame
10 according to the second operative position as illus-
trated in figure 3 and where the mechanism 200 has al-
ready been operatively coupled to outer surface 102 of
the door 101, in order to mount the handle 350 on the
corresponding mounting structure 450 firstly the operator
has to position the movable rod 201 in the locking posi-
tion, for example by using the lever 351. In this way, with
reference to figures 14-17, the slots 240a, 240b, 240c of
the movable rod 201 are suitably positioned for receiving
the corresponding pins 340a, 340b, 340c of the handle
350, to be positioned at the corresponding fixing points
540a, 540b, 540c.
[0078] During the coupling between the handle 350
and the mounting structure 450, the lever 380 of the han-
dle 350 has to be in the lowered position, so as the tooth
371a, dimensioned larger than the other teeth 371b,
371c, can be inserted through the corresponding hole
271a dimensioned larger than the other holes 271b,
271c.
[0079] If the operative coupling between the door 100
and the frame 10 is changed from the second operative
position to the first operative position as illustrated in fig-
ure 2, the operator has to remove the handle 350 from
the door 100 and to mount it again according to a correct
positioning.
[0080] To this aim, firstly the operator has always to

position the movable rod 201 in the locking position. In
this way, the slots 240a, 240b, 240c of the movable rod
201 are suitably positioned for receiving the correspond-
ing pins 340c, 340b, 340a of the handle 350, to be posi-
tioned at the corresponding fixing points 540c, 540d,
540a.
[0081] In particular, during the coupling between the
handle 350 and the mounting structure 450, the lever 380
of the handle 350 is in the lowered position so as the
tooth 371a can be inserted within the corresponding hole
272a dimensioned larger than the other holes 272b,
272c.
[0082] After that the coupling between the handle 350
and the mounting structure 450 has occurred, the lever
380 of the handle 350 can be actuated from the lowered
position to the raised position, for causing the displace-
ment of the movable rod 201 from the locking position to
the unlocking position.
[0083] After the actuation of the movable rod 201 to
the unlocking position, the door 100 can be closed. With
particular reference to the exemplary embodiment illus-
trated in figures 10-11 and 13, while the movable rod 201
is in the unlocking position its open cavities 203 are po-
sitioned in front of the openings 40, in such a way that
the locking elements 30 connected to the frame 10 can
pass through the door 100 by means of the openings 40,
during the closure of the door 100.
[0084] A slope of the door 101 is corrected during the
closure by the sliding of some of the guiding elements
250 onto tracts 33 of corresponding locking elements 30,
until reaching an operative position where they are sup-
ported by the corresponding locking elements 30.
[0085] At an opening of the unlocked door, there are
no parts of the movable rod 201 which would abut against
the upper end portions 32 of the locking elements 30,
since there are the open cavities 103 positioned below
such upper end portions 32.
[0086] After that the door 100 is closed, the lever 380
of the handle can be lowered again for causing the sliding
of the movable rod 201, from the unlocking position to
the locking position.
[0087] In this way, tracts 202 of the movable rod 201
are positioned below the upper end portions 32 of the
locking elements 30; if the operator attempts to open the
door 100 in this situation, the tracts 202 would abut
against the corresponding end portion 32, hence blocking
the opening of the door 100.
[0088] In practice, it has been seen how the cabinet 1
according to the present disclosure allows achieving the
intended object offering some improvements over known
solutions.
[0089] In particular, by having the mechanism 200 op-
eratively coupled to the outer surface 102 of the door
100, with the locking elements 30 passing through the
door 100 for being accessible by such mechanism 200
at the outer surface 102, there is no more need of a large
space between the frame 10 and the inner surface 101
of the door 100.
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[0090] This allows reducing the thickness of the door
100, and hence reducing the production costs and waste
of space. Further, this allows the use of frame members
12, 13 with in an improved shape in terms of mechanical
sturdiness and resistance.
[0091] The reduction of the distance between the
frame members 12, 13 and the inner surface 101 of the
door 100 in the closed position also avoids the use of
expensive additional panels fixed internally to the door
100; indeed, the gasket can be placed directly at the inner
surface 101 of the door 100, as illustrated for example in
figure 4 where the gasket is globally indicated with nu-
meral reference 800.
[0092] The operative coupling of the locking mecha-
nism 200 to outer surface 102 of the door 101 is partic-
ularly easy and fast.
[0093] In particular, when the mechanism 200 is direct-
ly connected to the outer surface 102 according to the
exemplary embodiment illustrated in figure 4, the above
disclosed guiding elements 250 are devised not only to
allow an easily coupling with the movable rod 201, but
also to mount the cover 300 on the outer surface 102
and/or to correct to slope of the door 100 during the clo-
sure. According to the exemplary embodiment illustrated
in figures 18-19, the mechanism 200 is premounted on
the cover 300, so as the mechanism 200 is operatively
coupled to the outer surface 200 of the door 100 and is
ready to operatively interact with the locking elements 30
simply by coupling the cover 300 to the outer surface 202.
[0094] Further, the above disclosed mounting of the
handle 350 on the corresponding structure 450 as is fast,
easy and intuitive for an operator, reducing the possibil-
ities of installation errors.
[0095] Finally, the handle 350 can be installed for ac-
tuating the movable rod 201, independently from the spe-
cific operative position in which the door 100 is hinged
to the frame 10.
[0096] The cabinet 1 thus conceived, and related elec-
trical switchboard, are also susceptible of modifications
and variations, all of which are within the scope of the
inventive concept as defined in particular by the append-
ed claims.
[0097] For example, even if in the exemplary embod-
iment of figure 1 there are illustrated four locking ele-
ments 30, the number of the locking elements 30(as well
as of the corresponding openings 40 in the door 100) can
be different to the illustrated one.
[0098] Even if in the attached figures there are illus-
trated eight guiding elements 250, the number of guiding
elements 250 provided for the movable rod 201 can be
different to the illustrated one. Moreover, all parts/com-
ponents can be replaced with other technically equivalent
elements; in practice, the type of materials, and the di-
mensions, can be any according to needs and to the state
of the art.

Claims

1. A cabinet (1) for an electrical switchboard, compris-
ing:

- a frame (10) delimiting an internal space (11)
of the cabinet (1);
- a door (100) operatively connected to said
frame (10), said door (100) having a first surface
(101) facing said internal space (11) when the
door (100) is in a closed position, and a second
surface (102) opposed to said first surface (101)
and facing the external of the cabinet (1);
- at least one locking element (30) connected to
the frame (10);
- a mechanism (200) which is adapted to be ac-
tuated for operatively interacting with said at
least one locking element (30) and locking the
door (100) in the closed position;
characterized in that said at least one locking
element (30) is adapted to pass through the door
(100) in the closed position by means of a cor-
responding opening (40) extending between the
first surface (101) and the second surface (102),
and in that said mechanism (200) is operatively
coupled to said second surface (102) for oper-
atively interacting with said at least one locking
element (30) when the door (100) is in the closed
position.

2. The cabinet (1) according to claim 1, wherein said
mechanism (200) comprises a movable rod (201)
which can be actuated between a locking position
where the movable rod (201) is adapted to opera-
tively interact with said at least one locking element
(30) for locking the door (100) in the closed position,
and an unlocking position where the movable rod
(201) is disengaged from said at least one locking
element (30).

3. The cabinet (1) according to claim 2, wherein said
at least one locking element (30) is shaped so as to
allow the passage of said movable rod (201) be-
tween the locking element (30) and the second sur-
face (102) of the door (100) in the closed position,
and wherein the movable rod (201) in the locking
position is adapted to abut against a corresponding
portion (32) of said at least one locking element (30)
during an attempt to open the door (100).

4. The cabinet (1) according to claim 3, wherein said
at least one locking element (30) comprises a first
end portion (31) which is connected to a correspond-
ing portion (13) of the frame (10), and a second end
portion (32) which is spaced from and faced to said
corresponding portion (13) of the frame (10), said
second end portion (32) being spaced from said sec-
ond surface (102) when the door (100) is in the
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closed position for allowing the passage of said mov-
able rod (201) between the second surface (102)
and the second end portion (32), and said movable
rod (201) having at least:

- a tract (202) which is positioned in front of said
second end portion (32), when the movable rod
(201) is in the locking position; and
- an open cavity (203) which is defined along the
longitudinal extension of the movable rod (201)
in such a way to be positioned in front of said
second end portion (32), when the movable rod
(201) is in the unlocking position, and in such a
way to allow the passage therethrough of said
second end portion (32).

5. The cabinet (1) according to one or more of the pre-
ceding claims 2-4, wherein said mechanism (200)
comprises at least one guiding element (250) for sup-
porting and allowing the passage therethrough of
said movable rod (201).

6. The cabinet (1) according to claim 5, wherein said
at least one guiding element (250) comprises a base
portion (251) into which a corresponding tract (220)
of the movable rod (201) is movable inserted, and
an associated covering portion (252) inclinable with
respect to said base portion (251).

7. The cabinet (1) according to claim 5 or claim 6,
wherein said at least one locking element and said
at least one guiding element comprise at least a first
locking element (30) and a first guiding element
(250), respectively, wherein said first guiding ele-
ment (250) is adapted to slide on a tract (33) of said
first locking element (30) during the closure of the
door (100) and reach an operative position at the
end of said closure where it is supported by said first
locking element (30).

8. The cabinet (1) according to one or more of the pre-
ceding claims 2-7, comprising a mounting structure
(450) operatively connected to said second surface
(102) and adapted to be operatively coupled to a
handle (350) for actuating the movable rod (201) be-
tween the locking position and the unlocking posi-
tion, wherein the movable rod (201) and the handle
(350) are adapted to operatively interact to each oth-
er for allowing said operative coupling between the
handle (350) and the mounting structure (450) when
the movable rod (201) is in the locking position.

9. The cabinet (1) according to claim 8, comprising a
lever (351) which is operatively associated to said
movable rod (201) and accessible by an operator for
moving the movable rod (201) to the locking position.

10. The cabinet (1) according to claim 8 or claim 9,

wherein one or more slots (240a, 240b, 240c) are
defined in said movable rod (201) for receiving a cor-
responding pin (340a, 340b, 340c) of the handle
(350), and wherein at the coupling between the han-
dle (350) and the mounting structure (450) each of
said one or more slots (240a, 240b, 240c) is in a
position for receiving the corresponding pin (340a,
340b, 340c) when the movable rod (201) is in the
locking position.

11. The cabinet (1) according to one or more of claims
8-10, wherein said handle (350) comprises a toothed
element (370) adapted to operatively interact with a
plurality of holes (271a, 271b, 271c; 272am 272b,
272c) defined in said movable rod (201), for actuat-
ing the movable rod (201) between the locking po-
sition and the unlocking position.

12. The cabinet (1) according to one or more of claims
8-11, wherein said movable rod (201) and said han-
dle (350) are adapted to operatively interact to each
other for allowing said operative coupling between
the handle (350) and the mounting structure (450),
independently from the fact that the door (100) is
operatively connected to the frame (10) according
to a first operative position or according to a second
operative position where the door (100) is rotated of
an angle of 180° with respect to said first operative
position.

13. The cabinet (1) according to claim 12, wherein:

- each of said one or more slots (240a, 240b,
240c) longitudinally extends in such a way to be
able to receive the corresponding pin (340a,
340b, 340c) of the handle (350) when the mov-
able rod (201) is in the locking position, inde-
pendently from the fact the door (100) is opera-
tively connected to the frame (10) according to
the first operative position or the second opera-
tive position;
- said plurality of holes comprises a plurality of
first holes (271a, 271b, 271c) and a plurality of
second holes (272a, 272b, 272c); and
- said toothed element (370) is adapted to op-
eratively interact with said plurality of first holes
(271a, 271b, 271c) when the door (100) is op-
eratively connected to the frame (10) according
to said second operative position, and to oper-
atively interact with said plurality of second hole
(272a, 272b, 272c) when the door (100) is op-
eratively connected to the frame (10) according
to said first operative position.

14. The cabinet (1) according to one or more of the pre-
ceding claims, comprising a cover (300) operatively
coupled to said second surface (102) of the door
(100) and covering said mechanism (200).
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15. The cabinet (1) according to claim 14, wherein said
mechanism (200) is mounted within and connected
to the cover (300).

16. The cabinet (1) according to one or more of claims
1-14, wherein said mechanism (200) is mounted on
and connected to said second surface (102).

17. The cabinet (1) according to claim 16, wherein said
at least one guiding element (250) is connected to
said second surface (102) and is adapted to mount
said cover (300) on said second surface (102).

18. An electrical switchboard comprising a cabinet (1)
according to one or more of claims 1-17.
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