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(57) Abstract:  Connection device (20)
o) for electrically connecting a panel (6) to
be fixed to an electrical switchboard (1) ,
to an electrically conductive surface (14)
of the same electrical switchboard (1) , the
connection device (20) being capable of
being fastened between a wall (41) of the
panel (6) and the electrically conductive
surface (14) , the device (20) comprising
a main body (21) having a first wall (25)
capable of being faced in abutment against
said wall (41) of the panel (6) and a second
wall (26) counter-posed to and spaced away
from said first wall (25) and capable of being
faced in abutment to said surface (14) of
the switchboard for electrically contacting
this surface. The connection device further
includes an attachment tab (22) joined to said
main body (21) and defining a channel (23)
suitable for receiving an edge portion of said
panel (6) , the attachment tab (22) further
including means (24) suitable to scratch said
edge portion of the panel (6) .
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wElectrical connection device between a panel and an
electrical switchboard”
DESCRIPTION

The present invention relates to the electrical
switchboards, and particularly relates to a device for
electrically connecting a panel made of electrically
conductive material to an electrical switchboard.

Tt is known that a typical electrical switchboard
consists of a box-like framework defining an inner
chamber for housing electrical equipment. Generally, this
box-like framework comprises walls, or wall portions,
that are formed by panels, such as made of sheet metal.

Generally, these panels are fixed, often in a
removable manner, to a support framework of the box-like
framework defining the switchboard. The support framework
consists for example of a rectangular base, four stiles
made of metal profiled sections fixed at their lower ends
to the base and an upper cover element fixed to the upper
ends of the stiles.

Alternatively, mainly with small sized switchboards,
the panels forming the switchboard walls are directly
joined or fixed to each other, thereby generally defining
the box-like framework of the switchboard, which is thus

formed without using a framework with stiles.
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Typically, the panels are mechanically fixed to the
switchboard box-like framework, or more simply to the
switchboard, by means of fixing means of various kind,
such as pins or screws, suitable to be engaged in holes
of varying shapes, or innerly threaded cavities, arranged
on suitable fixing strips or fixing tongues that are
provided or associated to the switchboard framework.

When these panels are made of an electrically
conductive material, both for safety' reasons and
particular regulatory provisions, a stable electrical
connection is required between these panels and the
remaining part of the switchboard framework. | In the
field, this electrical connection is typically called the
“ground connection”.

A known method for carrying out the ground
connection of a panel to an electrical switchboard
provides the use of a lead acting as a jumper between the‘
panel and another electrically conductive part of the
electrical switchboard framework and grounded. Usually,
this lead is provided at opposite ends thereof with
terminals to be connected by means of screws or pins to
the panel and another electrically conductive part of the
electrical switchboard framework, respectively. These
screws or pins are such as to scratch the panel varnish

layer to gain access to the electrically conductive part
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thereof.

The known technique for providing an electrical
connection between an electrically conductive panel and
an electrical switchboard as described above has a
drawback in that, in accordance with this technique, for
example while the switchboard is being mounted or at the
end of any maintenance operation, the ground connection
of the panel has to be carried out first, and then the
switchboard has to be closed/closed again by mechanically
fixing the panel to the switchboard.

An object of the present invention is to propose a
device for electrically connecting an electrically
conductive panel to a switchboard framework, which
facilitates the operations of mounting/dismounting the
panel to/from the remaining part of the electrical
switchboard as compared with the prior art as described
above.

This object is achieved by means of a connection
device as defined in the annexed claim 1 in the most
general embodiment thereof and in the dependent claims in
several particular embodiments.

A further object of the present invention is to
provide an electrical switchboard such as defined in the
annexed claim 10. | |

The invention will be better understood from the
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following detailed description of an embodiment thereof,
which is given by way of example and thus is not to be
considered limitative in any way, with reference to the
annexed drawings, in which:

- Fig. 1 shows a perspective view of an electrical
switchboard;

- Fig. 2 shows a perspective view of the electrical
switchboard from Fig. 1 with several parts being removed ;

- Fig. 3 shows a perspective view and with several parts
in phantom of a particularly preferred embodiment of a
connection device in accﬁrdance with the present
invention; |

- Fig. 4 shows a perspective view of the device from
Fig} 3 as being coupled to a panel of the electrical
switchboard from Fig. 1; and

- Fig. 5 is a perspective view of the device from Fig. 3
while being used for comnecting a panel to the electrical
switchboard from Fig. 1.

In the figures, equal or similar elements will be
designated with the same numerals.

Fig. 1 illustrates a perspective view of an
electrical switchboard 1. The electrical switchboard 1
essentially has a box-like framework formed by a
plurality of walls, such as made of zinc-plated sheet, a

side wall 2, of which a covering upper wall 3 and a base
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wall 8 are seen in Fig. 1.

The box-like framework of the electrical switchboard
is closed on the front side thereof by a front closing
door 4, which in the particular example illustrated has a
portion consisting of a crystal sheet 5. The electrical
switchboard 1 further comprises a plurality of panels 6
that are fixed, for example in a removable manner, to the
remainder of the framework 2, 3 of the electricai
switchboard 1. Preferably, similar to the remaining part
of the switchboard framework, these panels 6 are also
made of zinc-plated sheet. In the particular example of a
switchboard from Fig. 1, any access from the outside to
these panels is protected by the front door 4, which can
be however opened by means of a suitable key lock 7.

In Fig. 2, the electrical switchboard 1 from Fig. 1
is shown with several components being removed, such as
the door 4 and the three upper panels 6. In this figure,
as compared with Fig. 1, there can be seen a further side
wall 2 and a bottom wall 9 belonging to the box-like
framework of the electrical switchboard 1. In this
figure, the inner room 13 can be further seen, which is
arranged for housing the electrical equipment to be
installed within the electrical switchboard 1.

The side walls 2 of the electrical switchboard 1

have respective edges 10 folded towards the front portion
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of the box-like framework of the electrical switchboard
1, each of which comprises a plurality of slits 11 for
fixing a front frame 12 and the closure door 4, not
visible in Fig. 2 but visible in Fig. 1, to the framework
of the switchboard 1.

The folded edges 10 of the switchboard side walls 2
are folded, in turn, towards the inner chamber 13 being
defined by the framework of the electrical switchboard,
thereby forming fixing strips 14 that have a plurality of
vertically aligned holes 15 provided for fixing the
panels 6 to the switchboard framework, for example by
fixing means such as screws 16.

In Fig. 3 there is shown a perspective view of a
particularly preferred embodiment of an electrical
connection device 20, for electrically connecting the
panel 6 to the remainder of the box-like framework of the
electrical switchboard 1. Preferably, this device 20
allows the panel 6 to be electrically connected to a
fixing strip 14 provided for Amechanically' fixing the
panel 6 to the remainder of the framework of the
electrical switchboard 1. While this fixing strip 14, in
the electrical switchboard as illustrated in Fig. 1 and 2
has been shown as being made as one piece with the side
walls 2 of the switchboard framework, this strip may be,

for example, provided on a stile made of metal profiled
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section being a part of the support frame of the
electrical switchboard.

The electrical connection device 20, which is made

~of electrically conductive metallic material and

preferably made of a punched and bent sheet metal,
includes a main body 21 substantially shaped as a frame
or “cage”. The main body 21 includes an upper wall 25
intended to abut against a wall of the panel 6, and
includes a bottom wall 26 that is spaced apart from and
counter-posed to the upper wall 25. The bottom wall 26 is
intended to abut against an electrically conductive part
of the remaining framework of the electrical switchboard
1, preferably against the fixing strip 14. Preferably,
two spacing walls 27 and 28 are provided in the main body
21 of the electrical connection device 20 in order to
hold the upper wall 25 and the bottom wall 26 rigidly
spaced apart and substantially parallel to each other.
Advantageously, the main body 21 of the connection
device 20 is such as to be capable of being clamped
between the panel 6 and the fixing strip 14 of the
electrical switchboard 1 when the panel 6 is fixed to the
electrical switchboard 1. Particularly, while the device
20 is being clamped between the panel 6 and the
electrical switchboard 1, the spacing walls 27 and 28

allow maintaining a minimum distance between the upper
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wall 25 and the bottom wall 26, such that they are held
abutted against the panel 6 and against the fixing strip
14 of the electrical switchboard 1, respectively.

The connection device 20 further includes a
projecting tab 22 being joined to the main body 21, and
preferably joined to the upper wall 25 thereof. This tab
22 laterally protrudes from the main body 21 of the
connection device 20.. The protruding tab 22, or
attachment tab, is preferably made of a sheet metal
portion that is bent on itself and has walls which face
and are joined to each other to define a channel 23
suitable to receive an edge portion of the panel 6
intended to be fixed and electrically connected to the
electrical switchboard 1. In practice, the protruding tab
22 has a substantially U-shaped profile and can be fitted
astride an edge portion of the panel 6 such as to attach
the connection devite 20 to the panel 6. i

Preferably, the protruding tab 22 and the main body
21 of the electrical connection device 20 are fprmed as
one piece by means of punching and bending a same metal
sheet.

The protruding tab 22 comprises one Or more
scratching members 24, such as teeth, which consist of
tips or sharp edges facing the inside of the channel 23.

Preferably, these scratching members 24 are oriented
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towards the bottom of the channel 23. Advantageously, the
scratching members 24 are arranged and shaped such as to
scratch the surface of the edge portion of the panel
received within the channel 23, such that a stable
electrical connection is ensured between the electrical
connection device 20 and the panel 6.

As shown in Fig. 3, in a particularly advantageous
embodiment, the main body 21 of the connection device 20
includes a passageway for a fixing member to pass
therethrough, such as a screw, which is suitable to
mechanically fix the panel 6 to the fixing strip 14 of
the electrical switchboard 1. Preferably, this passageway
is obtained by providing a first aperture 30 in the upper
wail 25 of the connection device 20 and a second counter-
posed aperture 31 in the lower wall 26. In a particularly
advantageous embodiment, between the first 30 and the
second 31 apertures of the passageway, the main body 21
of the device 20 includes means suitable to hold the
fixing member to avoid that it may be lost. Preferably,
these holding means include two holding tabs 32 having a
first end joined to a respective spacing wall 27, 28 and
a second free end facing the inside of the framework of
the main body 21. The second ends, which result facing

and spaced apart with respect to each other, are such as

to exert a holding action on a fixing element that passes
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through the main body of the connection device through
the passageway 30, 31 being defined therein. Preferably,
the holding tabs 32 are obtained by means of punching and
bending a sheet portion forming the spacing walls 27 and
28.

In Fig. 4, the connection device 20 from Fig. 3 is
shown as being attached to a bent edge portion 40 of
panel 6. A fixing member 16 in the shape of a screw
passes through the passageway provided in the main body
21 of the comnection device 20. This fixing member 16
also passes through, in the thickness thereof, the wall
41 of the panel 6, to be capable of removably fixing the
panel 6 to the fixing strip 14 of the electric board 1.
The head of this screw 16, not seen in Fig. 4, is such as
to be engaged against the panel wall 41, on the opposite
side relative to the installation side of the connection
device 20.

In Fig. 5, the connection device 20 from Fig. 3 is
shown as being clamped, by means of the screw 16, between
the panel 6 and the fixing strip 14 of the electrical
switchboard 1. The connection device 20 is attached to
the panel 6 in the manner as represented in Fig. 4 and is
electrically connected to the panel 6 due to the
scratching members 24. The fixing screw 16 has a head end

which engages the wall 41 of panel 6 and a tip end,
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threaded in this example, which engages within a hole 15
provided in the fixing strip 14. By means of the action
of this screw 16, the upper wall 25 of the connection
device 20 is held abutted against the wall 41 of panel 6.
The pressure exerted by the panel 6 against this upper
wall 25 because of the clamping action exerted by the
screw 16 is transferred through the spacing walls 27, 28
to the lower wall 26 of the connection device 20. This
lower wall 26 is in abutment against the fixing strip 14,
and in electric contact therewith, thus allowing the
electrical connection between the panel 6 and the fixing
strip 14 of the electrical switchboard 1. In the
particular embodiment as shown in Fig. 5, a «clip
accessory member 45 is attached astride the fixing strip
14. This clip member 45 is provided with a threaded seat
46 substantially aligned with a hole 15 provided on the
fixing strip 14. The threaded seat 46 is such to receive
a tip end of the fixing screw 16. Due to the provision of
this clip 45, the lower wall 26 of the connéction device
20 is not directly abutted against the fixing strip 14,
but interferes with a wall of this clip 45. Of course, an
embodiment may be provided in which the clip 45 is
omitted and the connection device 20 has a wall 26
directly in abutment against the fixing strip 14.

As may be easily wunderstood from what has been
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discussed above, the objects of the invention are fully
achieved. In fact, in an electrical switchboard using the
connection device according to the invention, a panel 6
can be electrically connected to the remainder of the
switchboard framework in an easy, smooth and quick
manner. It should be observed that, by means ‘of a
connection device in accordance with the present
invention, the operations of electrically connecting the
panel to the switchboard are carried out, in practice,
simultaneously to the operations of mechanically £fixing
the panel to the remainder of the switchboard framework.
While only one embodiment of the invention has been
illustrated and described herein, it should be understood
that a number of modifications and variations are
feasible within the scope of the same inventive concept.
For example, scratching members may be provided (e.g.
protruding brads) also on the connection device wall 26
intended to abut against the fixing strip 14, which are
such as to penetrate the latter, at least partially, in
order to establish an improved electrical connection

between the connection device and the fixing strip.

PCT/IT2006/000270
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CLAIMS
1. A device (20) for electrical connection between a
panel (6) to be fixed to an electrical switchboard (1),
and an electrically conductive surface (14) of the same
electrical switchboard (1), the connection device (20)
being capable of being press-fitted between a wall (41)
of the panel (6) and the electrically conductive surface
(14), the device (20) comprising a main body (21) having
a first wall (25) capable of being faced in abutment
against said wall (41) of the panel (6) and having a
second wall (26) counter-posed to and spaced away from
said first wall (25) and that can be faced in abutment
against said surface (14) of the switchboard to
electrically contact this surface, the device (20)
further including an attachment tab (22) being joined to
said main body (21) and defining a channel (23) suitable:
to receive an edge portion of said panel (6), the
attachment tab (22) further including means (24) suitable
to scratch said edge portion of the panel (6).
2. The connection device (20) according to claim 1,
wherein said channel (23) is substantially U-shaped.
3. The connection device (20) according to claim 1,
wherein said connection device (20) is formed as one
piece from a punched and bent metal sheet.

4. The connection device (20) according to claim 1,
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wherein said main body further includes two spacing walls
(27, 28) suitable to hold a minimum distance between said
first (25) and said second (26) walls.

5. The connection device (20) according to claim 1,
wherein said means for scratching (24) include tips or
sharp edges facing the inside of said channel (23).

6. The connection device (20) according to claim 1,
wherein said main body (21) includes a passageway for a
fixing member (16) to pass therethrough, which is
suitable to mechanically £ix said panel (6) to said
electrical switchboard (1).

7. The connection device (20) according to claim 6,
wherein said main body (21) includes means (32) suitable
to hold said fixing member (16) to avoid that it may be
lost.

8. The connection device (20) according to claim 7,
wherein said holding means include two counter-posed tabs
(32) having a respective end joined to opposite walls of
said main body (21).

9. The connection device (20) according to claim 1,
wherein said conductive surface (14) of said electrical
switchboardis a fixing strip (14), including holes (15)
for mechanically fixing said panel (6) to said
switchboard (1).

10. An electrical switchboard (1) comprising at least one
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panel (6) and at least one connection device (20)
according to any preceding claim to electrically connect

gaid panel (6) to saild electrical switchboard (1).
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