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(57)  Animproved connector device (10) for electrical
connection of terminals (11, 11’) for electrical panels ob-
tained from a band of electrically conducting material,
the connector device (10) comprising a first (12) and a
second (13) end substantially arranged at the same level
and a central portion (14) which connects the ends (12,

13), wherein the central portion (14) comprises an elastic
three dimensional structure provided with at least three
thin bars (15, 15’, 15") which start from the first end (12)
and meet in the second end (13), the three bars (15, 15’,
15") developing longitudinally adjacent, separated and
offset on at least two different levels with respect to the
level of the first and second ends (12, 13).
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Description

[0001] The present invention refers to an improved
connector device for electrical connection of electrical
panel terminals, a method for obtaining such connector
device, an electrical connection group provided with such
improved connector device and an improved connector
group comprising a plurality of improved connector de-
vices.

[0002] In particular the abovementioned invention re-
gards making removable electrical groups and connec-
tions suitable for transverse connections in a terminal
board, typically for electrical panels for power distribution.
[0003] Generally, electrical panels for power distribu-
tion comprise a plurality of pairs of modular terminals
arranged adjacent to each other and provided with con-
nection units for the appliances served by the panel itself.
[0004] Each respective pair of terminals is generally
made up of conductor bodies usually contained in insu-
lating bodies, and narrow inlet and outlet spaces for the
electrical connections.

[0005] The electrical connection of each pair of termi-
nals is achieved by connecting two conductor bodies,
generally a perforated plate accommodated in a first ter-
minal and a rod element projecting from the second ter-
minal which, during use, is inside the abovementioned
hole to attain the passage of current between the related
terminals.

[0006] Such connections must ensure a stable and ef-
ficient electrical contact, with shape constraints between
holes and the relative rods which, cooperating with each
other, must stably maintain a relative contact to ensure
both the proper assembling position of the pair of termi-
nals and an efficient electrical conduction.

[0007] In cases where there is a plurality of the previ-
ously mentioned pairs of terminals arranged adjacent to
each other, common situation for electrical panels, it is
possible that both the perforated plate and the relative
rod elements are independent from each other but made
in asingle piece passing transversely through all the pairs
of terminals ending up forming the so-called "parallel
bridges".

[0008] According to the current state of the art such
transverse connection elements are available according
to various technical solutions.

[0009] However, such solutions are generally pre-
pared for connections between parallel terminals ar-
ranged "apriori" ata determined distance from each other
and not independent from the number of pitches sepa-
rating the terminals to be connected.

[0010] Considering parallel connections of variable
numbers and distances, the technical solutions available
in the state of the art are quite complex, expensive and
not free from drawbacks in any case.

[0011] An object of the present invention is that of pro-
viding a device capable of overcoming the abovemen-
tioned drawbacks of the prior art in an extremely simple,
inexpensive and particularly functional manner.
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[0012] Another object is that of obtaining an improved
connector device for electrical connection between elec-
trical terminals capable of guaranteeing a firm assem-
bling position for the relative pair of terminals as well as
an efficient electrical conduction between the terminals
themselves.

[0013] Another object is that of obtaining an improved
connector device for electrical connection between elec-
trical terminals smaller in size and with a structure having
a high elasticity.

[0014] Another object is that of obtaining an improved
connector group, or a "parallel bridge", comprising a plu-
rality of improved connector devices subject of the
present invention capable of overcoming the drawbacks
regarding connections of groups of parallel terminals of
the prior art i.e. independent from the number of pitches
of the electrical panel to be connected and allowing an
easy, stable and efficient installation of the electrical pan-
el itself.

[0015] still, another object is that of providing a quick
and efficient method for obtaining the connector device
subject of the present invention.

[0016] Still, another object is that of obtaining an elec-
trical connection group, or electrical panel, provided with
at least one connector device subject of the present in-
vention.

[0017] These objects according to the present inven-
tion are attained by providing an improved connector de-
vice for electrical connection between electrical termi-
nals, a method for obtaining such connector device, an
electrical connection group provided with such improved
connector device and animproved connector group com-
prising a plurality of improved connector devices as out-
lined in claims 1, 5, 8 and 12.

[0018] Further characteristics of the invention are high-
lighted by the dependent claims.

[0019] Characteristics and advantages of animproved
connector device for electrical connection between elec-
trical terminals, a method for obtaining such connector
device, an electrical connection group provided with such
improved connector device and an improved connector
group comprising a plurality of improved connector de-
vices according to the present invention shall be clearer
from the following exemplifying and non-limiting descrip-
tion referring to the attached schematic drawings where-
in:

figure 1 shows a perspective view of an improved
connector device according to the present invention;
figure 2 shows a cross-sectional view of the im-
proved connector device of figure 1;

figure 3 shows an exploded view of an electrical con-
nection group according to the presentinvention pro-
vided with an improved connector device of figure 1;
figure 4 shows the electrical connection group of fig-
ure 3 assembled;

figure 5 shows a cross-sectional view of an electrical
panel made up of a plurality of electrical connection
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groups of figure 4 assembled in parallel;

figure 6 shows an enlarged detail of the electrical
connection group of figure 4;

figure 7 shows the enlarged detail of figure 6 partially
cross-sectioned;

figure 8 shows a step of the method for obtaining the
improved connector device according to the present
invention; figure 9 shows a subsequent step of the
method for obtaining the improved connector device
according to the present invention;

figure 10 shows an enlarged detail of the improved
connector device according to the present invention;
figure 11 shows an enlarged detail of the electrical
connection group of figure 7;

figure 12 shows an improved connector group com-
prising a plurality of improved connector devices ac-
cording to the present invention;

figure 13 shows the improved connector group of
figure 12 in a different step of use.

[0020] Referring to the figures, reference number 10
indicates an improved connector device for the electrical
connection between electrical terminals, reference
number 100 indicates an electrical connection group pro-
vided with such improved connector device 10 and ref-
erence number 102 indicates an electrical panel provided
with an improved connector group 101 comprising a plu-
rality of improved connector devices 10 in parallel.
[0021] The abovementioned improved connector de-
vice 10 of the present invention, in particular suitable to
establish the conduction continuity between two different
terminals 11, 11’ of an electrical panel, is shown accord-
ingto apreferred embodimentin figure 1 anditis obtained
from a band 20 made of electrically conducting material,
generally a high copper content alloy.

[0022] Such connector device 10 substantially devel-
ops in longitudinal direction and comprises a first 12 and
a second 13 end which are substantially located at the
same level.

[0023] Between the abovementioned ends 12, 13 the
connector device 10 comprises a central portion 14 pro-
vided with a three dimensional and highly elastic struc-
ture.

[0024] Such high elasticity directly derives from the
same geometry of the central portion 14 which is provided
according to the invention with at least three thin bars
15, 15', 15" which start from the first end 12 and meet in
the second end 13.

[0025] Inparticularthe abovementioned three bars 15,
15, 15", during their relative longitudinal development,
are separated from each other, i.e. they do not meet at
any point, and they are adjacent but offset to occupy at
least two different levels with respect to the abovemen-
tioned level occupied by the ends 12, 13.

[0026] As previously mentioned the geometry of the
central portion 14 confers the connector device 10 a high
elasticity which, advantageously, allows using highly
conductive materials as well as reducing the dimension
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of the connector device 10 itself without jeopardising the
overall elasticity of the object of the present invention.
[0027] According to a preferred embodiment, the con-
nector device 10 may be obtained from a high copper
content metal section coated with tin on the two opposite
faces.

[0028] Asobservable in figure 2 the three bars 15, 15,
15" of the connector device 10 may comprise a substan-
tially square-shaped or parallelepiped section in which
the external edges 35, as observable in figure 10 and 11,
have arounded shape and are protected by a tin coating,
in such a manner to prevent the oxidation of the contact
point and have a greater electrical transmission efficien-
cy.

[0029] The method according to the present invention
for the making of a connector device 10 as described
previously solely comprises the steps of cutting and cold
deformation of a band 20 of electrically conducting ma-
terial.

[0030] In particular such cutting and cold deformation
of the band 20 of electrically conducting material com-
prises the steps of:

a) actuating, as observable in figure 8, two first op-
posite knives 60, 60’ to cut and deform the band 20
for lateral shaping and isolating from the rest of said
band 20, the central portion 14 and the second end
13 of connector device 10;

b) actuating, as observable in figure 9, two second
opposite knives 62, 62’ to cut and deform from top
to bottom two lateral portions of the central portion
14 isolated in the previous step to obtain two 15’,
15" of the three bars 15, 15’, 15", in which these two
bars 15’, 15" develop longitudinally in a level offset
downwards with respect to the level of ends 12, 13
due to the two second opposite knives 62, 62’;

c) actuating, as observable in figure 9, a third knife/
punch 61 operating between the two second oppo-
site knives 62, 62’ to deform - from bottom to top -
the remaining portion of the central portion 14 com-
prised between the two bars 15, 15" to obtain the
third 15 of the three bars 15, 15, 15", in which such
third bar 15 develops longitudinally in a level offset
upwards with respect to the level of ends 12, 13 due
to the third knife/punch 61.

[0031] In particular in cases where the band 20 com-
prises atin coating, the abovementioned knives/punches
60, 60", 62, 62’, 61 advantageously perform a plastic
dragging of the protective tin layers on the turned in part
of the cutting surface, as shown for example in figure 10.
[0032] The connector device 10, as described previ-
ously, is particularly advantageous for the electrical con-
nection of said two terminals 11, 11’ to obtain an electrical
connection group 100 of the type showninfigures 3and 4.
[0033] Suchelectrical connection group 100 according
to the present invention comprises at least one first and
one second terminal 11, 11’ to be electrically connected
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and at least one connector device 10, as described pre-
viously, which electrically connects the abovementioned
two terminals 11, 11'.

[0034] In particular, as shown in figure 3, in such elec-
trical connection groups 100 the first end 12 of the con-
nector device 10 is constrained in a substantially non-
accessible manner inside the first terminal 11 while the
second end 13 is accessible and extended outwards from
the first terminal 11 itself.

[0035] During use, i.e. when group 100 assembled as
shown in figure 4, the three bars 15, 15", 15" are inserted
and firmly accommodated in a hole 20 of the second ter-
minal 11'.

[0036] In particular, as shown and highlighted in fig-
ures 6, 7 and 11, at least one of the external edges 35
of each bar 15, 15, 15" is in contact with the hole 20.
[0037] As observable in figures 3 and 4, according to
an embodiment, the hole 20 is an end of an element 21
made of electrically conducting material arranged at least
partially inside the second terminal 11'.

[0038] In order to ensure the contact of at least one
edge 35 of each of the three bars 15, 15’, 15" the hole
20 is preferably circular-shaped and the distance - when
idle - between the opposite peripheral edges of the three
bars 15, 15’, 15" exceeds the value of the diameter of
the hole 20 in the range of 0.1-1 mm.

[0039] According to another embodiment, the above-
mentioned "interference" range may also vary between
0.2-0.4 mm.

[0040] Inotherwords, the three bars 15, 15, 15" which
form the central portion 14 have the external edges 35
lying, when idle, at a mutual distance greater than the
diameter of the hole 20 which is to receive the three bars
15, 15’, 15" themselves.

[0041] When the latter are inserted into the hole 20,
the bars 15, 15’, 15" are brought together and the dis-
tance between their external edges 35 is reduced to co-
incide with the value of the diameter of the hole 20.
[0042] The bars 15, 15’, 15" are thus elastically de-
formed and exert three reaction forces in direction oppo-
site to the forced approaching of the bars themselves.
[0043] Furthermore, in particular, the constriction forc-
es of the bars 15, 15’, 15" are directed according to the
contact diameter, identical and opposite to the reaction
forces of the bars, thus ensuring contact.

[0044] By disassembling such constriction forces ac-
cording to orthogonal coordinates, it is easy to observe
that the moments generated between the orthogonal tor-
ques are identical and opposite.

[0045] Thus the play of the forces generated upon in-
sertion of the bars 15, 15’, 15" into the hole does not give
rise to any torsional stress of the bars 15, 15’, 15" them-
selves such torsional stress being capable of inducing
disadvantageous deformations and/or rotations upon
passage of current.

[0046] The circular shape of the hole 20 is preferred
since it is capable of ensuring that the insertion of the
three bars 15, 15", 15" occurs with a deformation that is
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constant and independent from the orientation of the
three bars 15, 15', 15" themselves with respect to the
axis of the hole.

[0047] In cases where use of an electrical panel 102
is desired, as shown in figure 5 and comprising a plurality
of electrical connection groups 100 as described previ-
ously, according to the present invention, provided for is
an improved connector group 101, or "parallel bridge",
comprising a plurality of connector devices 10 parallel to
each other.

[0048] Inparticularinsuch last case thisimproved con-
nector group 101, shown in figures 12 and 13 during dif-
ferent steps of use, comprises a common first end 12
from which a plurality of said central portions 14 ending
in relative second ends 13 develop parallel to each other.
[0049] Advantageously such improved connector
group 101 allows connecting a plurality of electrical con-
nection groups 100 to obtain an electrical panel 102 in-
dependently from the number of pitches separating the
terminals to be used of the electrical panel 102 itself.
[0050] As a matter of fact, at the common first end 12
provided for can be weakening grooves which facilitate
the separation of some devices 10 to prepare the parallel
bridges of the desired pitch as observable in the example
of figure 13.

[0051] It is entirely easy to understand the operation
of the device subject of the invention.

[0052] The connector device 10 as described previ-
ously comprises a first 12 and a second 13 end substan-
tially arranged at the same level and a central portion 14
between such ends 12, 13 comprising a three dimension-
al and elastic structure provided with at least three thin
bars 15, 15’, 15" that start from the first end 12 and meet
in the second end 13.

[0053] In particular these three bars 15, 15,
15" according to the present invention develop longitu-
dinally separate and offset on at least two levels different
from the level in which ends 12, 13 lie.

[0054] Advantageously such particular geometry of
the central portion 14 confers to the improved connector
device 10 for electrical connection between electrical ter-
minals, the possibility of ensuring a firm assembling po-
sition in the relative pair of terminals where it is used as
well as an efficient electrical conduction between the
abovementioned terminals having at least three different
contact points, and hence passage points, for the current.
[0055] Furthermore, such particular geometry of the
central portion 14, confers the connector device 10 a high
elasticity which, advantageously, allows using highly
conductive materials as well as reducing the dimensions
of the connector device 10 itself without jeopardising the
overall elasticity of the object of the present invention.
[0056] As outlined, the connector device 10 of the
present invention allows obtaining an improved connec-
tor group, or "parallel bridges", comprising a plurality of
devices 10, independently from the number of pitches
separating the various terminals in use in an electrical
panel.
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[0057] Advantageously, provided for at the common
first end 12 can be weakening grooves which facilitate
the separation of some devices 10 to prepare parallel
bridges of the desired pitch.

[0058] Ithasthusbeen observedthatanimproved con-
nector device for electrical connection between electrical
terminals, a method for obtaining such connector device,
an electrical connection group provided with such im-
proved connector device and an improved connector
group comprising a plurality of improved connector de-
vices according to the presentinvention attain the objects
outlined previously.

[0059] The improved connector device for electrical
connection between electrical terminals, the method for
obtaining such connector device, the electrical connec-
tion group provided with such improved connector device
and the improved connector group comprising a plurality
of improved connector devices of the present invention
thus conceived are susceptible to numerous modifica-
tions and variants, all falling within the same inventive
concept; furthermore, all details can be replaced by tech-
nically equivalent elements. In practice, the materials
used, as well as dimensions thereof and the protective
coating, may vary depending on the technical require-
ments.

Claims

1. Improved connector device (10) for electrical con-
nection of terminals (11, 11') of electrical panels ob-
tained from a band (20) made of electrically conduct-
ing material, said connector device (10) comprising
a first (12) and a second (13) end, substantially ar-
ranged at the same level, and a central portion (14)
which connects said ends (12, 13), characterised
in that said central portion (14) comprises an elastic
three dimensional structure provided with at least
three thin bars (15, 15’, 15") which start from said
first end (12) and meet in said second end (13), said
three bars (15, 15’, 15") developing longitudinally ad-
jacent, separated and offset on at least two different
levels with respect to said level of said first and sec-
ond ends (12, 13).

2. Connector device (10) according to claim 1, char-
acterised in that said band is a copper metal section
coated with tin on the two opposite faces.

3. Connector device (10) according to claim 1, char-
acterised in that said three bars (15, 15’, 15") com-
prise a substantially square-shaped or parallelepi-
ped section.

4. Connector device (10) according to claim 3, char-
acterised in that the external edges (35) of said
three bars (15, 15, 15") have a rounded shape and
are protected against oxidation through a tin coating.
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5.

7.

Method for making a connector device (10) accord-
ing to any one of the preceding claims, character-
ised in that it comprises the steps of cutting and
cold deforming a band (20) made of electrically con-
ducting material.

Method for making a connector device (10) accord-
ing to claim 5, characterised in that said steps of
cutting and cold deforming said section (20) com-
prise:

a) actuating two first opposite knives (60, 60’) to
cut and deform said section (20) for lateral shap-
ing, and isolating from the rest of said band (20),
atleast said central portion (14) and said second
end (13) of said connector device (10);

b) actuating two second opposite knives (62,
62’) to cut and deform from top to bottom two
lateral portions of said central portion (14) iso-
lated to obtain two (15, 15") of said three bars
(15,15,15"), said two bars (15, 15") developing
longitudinally in a level offset downwards with
respect to said level of said ends (12, 13);

¢) actuating a third knife/punch (61) between
said two second opposite knives (62, 62°) to de-
form from bottom to top a portion of said central
portion (14) comprised between said due bars
(157, 15") to obtain the third (15) of said three
bars (15, 15, 15"), said third bar (15) developing
longitudinally in a level offset upwards with re-
spect to said level of said ends (12, 13).

Method for making a connector device (10) accord-
ing to claim 6 characterised in that said band (20)
comprises a tin coating and that said knives (60, 60’,
62, 62') and said punch (61) perform a plastic drag-
ging of the protective tin layer on a portion of the
turned in part of the cutting surface.

Electrical connection group (100) comprising at least
one firstand one second terminal (11, 11') to be elec-
trically connected and at least one connector device
(20) for electrical connection of said two terminals
(11, 171’) according to any one of claims 1-4, wherein
said first end (12) of said connector device (10) is
constrained in a substantially non-accessible man-
ner inside said first terminal (11), said second end
(13) is accessible and extended outwards from said
first terminal (11), said three bars (15, 15’, 15") are
inserted and firmly accommodated in a hole (20) of
said second terminal (11’), wherein the external edg-
es of said three bars (15, 15, 15"), - when idle - have
a slightly greater distance/overall dimension with re-
spect to the dimensions of said hole (20) in such a
manner that, during use, each of said three bars (15,
15’, 15") have at least one contact point with said
hole (20).
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Electrical connection group (100) according to claim
8 characterised in that said hole (20) is an end of
an element (21) made of electrically conducting ma-
terial arranged at least partially inside said second
terminal (11").

Electrical connection group (100) according to claim
9 characterised in that said hole (20) is circular-
shaped and that the distance - when idle - between
the external edges (35) of said three bars (15, 15/,
15") exceeds the value of the diameter of said hole
(20) in the range of 0.1-1 mm.

Electrical connection group (100) according to claim
9 characterised in that said hole (20) is circular-
shaped and that the distance - when idle - between
the external edges (35) of said three bars (15, 15/,
15") exceeds the value of the diameter of said hole
(20) in the range of 0.2-0.4 mm.

Improved connector group (101) comprising a plu-
rality of connector devices (10) according to any one
of claims 1-4, said group comprising a common first
end (12) developing from which in a parallel manner
is a plurality of said central portions (14) ending in
relative second ends (13), said group (101) being for
simultaneous connection of a plurality of electrical
connection groups (100) according to any one of
claims 8-11.
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