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(54) Electrical connector

(57) An electrical connector (1) comprising a first (2)
and a second part (3) mutually matching each other so
as to engage in a removable way one with the other so
as to obtain an electrical connection apt to give continuity
to an electrical network comprising a neutral line (N1)
and at least a first (L1) and a second phase line (L2),
each one of the first (2) and second part (3) comprising,
in a mutually mirror configuration, a first conducting ele-
ment (4) apt to be connected to the neutral line (N1) and
a second (5) and a third conducting element (6) apt to

be connected to the first (L1) and second phase line (L2),
respectively; wherein at least the first part (2) comprises
a further conducting element (7) integrated therein and
apt to be put in electrical contact with an electrical user
device (8), and further comprises a selector (9) integrated
into the first part (2) and configured to selectively make
the further conducting element (7) electrically contact on-
ly one of the second (5) and third conducting element (6),
wherein the first and second part are configured so that,
once engaged one with the other, the selector (9) cannot
be accessed from outside the connector.
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Description

[0001] The present invention relates to an electrical
connector for electrically connecting in a disengageable
manner two electrical devices, in particular lighting de-
vices.
[0002] It is known about electrical connector for elec-
trically connecting in a removable manner two lighting
devices, so as to give electrical continuity to an electrical
network comprising at least two separate and distinct
supply lines. Typically, the electrical network comprises
an electrically neutral line (commonly referred to as neu-
tral), a grounded line (commonly referred to as ground)
and two or more (three in the typical case of a 5-pole
electrical network) distinct supply lines (each of them
commonly referred to as phase). There is typically one
neutral and/or one ground for all present phases, except
e.g. for circuits with safety lighting system, in which the
corresponding electrical circuit (phase and neutral) is dis-
tinct from the remaining lines. These connectors are typ-
ically used for connecting two or more lighting devices in
a row one to the other, being it possible to supply each
device with a selected one of the two or more available
supply lines or phases. Thus, the plurality of devices is
divided into subsets whose number corresponds to the
number of available supply lines, and each subset can
be activated by means of its supply line, independently
from the other subsets. For instance, each phase can be
controlled by a respective on/off switch.
[0003] A known electrical connector comprises two
distinct, removable parts, each of them comprising a first
conducting element intended to carry the neutral of the
electrical network, and at least two further conducting
elements (typically three in the case of a 5-pole connec-
tor), which are electrically insulated from one another and
from the first conducting element, each of them being
intended to carry a respective phase of the electrical net-
work. Typically, each part of the connector also compris-
es a further conducting element, electrically insulated
from all the other conducting elements and intended to
carry the ground of the electrical network. The two parts
comprise each a respective interface, comprising at least
the ends of the aforesaid conducting elements and a me-
chanical interface, and the respective interfaces are suit-
ably counter-shaped the one with respect to the other
(e.g. for the ends of the conducting elements according
to a male-female pattern) so as to be able to couple with
each other and establish a mutual, removable electrical
and mechanical connection. Once connected, the elec-
trical connector ensures the electrical continuity for the
aforesaid network thanks to the electrical contact be-
tween the respective conducting elements of the two
parts.
[0004] Typically, the aforesaid known electrical con-
nector is installed between each pair of adjacent lighting
devices and, to this purpose the two complementary
parts of the connector are typically mounted onto the two
opposite ends of each lighting device, respectively. More-

over, each lighting device comprises inside a number of
electrical wires corresponding to the number of the afore-
said conducting elements of a single part of the connec-
tor, and extending between the two opposite ends of the
device so as to electrically connect the corresponding
pairs of the conducting elements of the two parts. It is
thus possible to connect in a row any number of devices,
maintaining the continuity of the aforesaid electrical net-
work.
[0005] So that each lighting device is supplied with a
selected phase, it is known to manually implement during
installation an electrical connection between the light
source of the lighting device (optionally comprising a re-
spective power supply unit) and the electrical wire inside
the device corresponding to the selected phase. This
connection can be obtained by applying directly onto the
selected phase wire a simple terminal (e.g. of the type
known as "mammut") or a T-tap (in which a metal contact
is pressed manually into the insulation of the electrical
wire until it contacts its metal core).
[0006] The Applicant has realized that this solution in-
volves longer device installation times as well as dangers
to the electrical safety of the system containing the light-
ing devices and/or a loss of warranty for these devices.
As a matter of fact, in order to establish the aforesaid
electrical connection it is necessary to open the case of
the lighting device, identify the selected electrical wire
(here errors are likely), cut the selected electrical wire
and/or remove or damage the insulation thereof in at least
one portion to as to left the conducting wire uncovered,
establish a stable contact between the conducting wire
of the selected phase and the conducting wire of the light
source, eventually shut the device.
[0007] The aforesaid electrical connection between
the light source and the electrical wire of the selected
phase can also be implemented manually by using the
terminal of the aforesaid connector, into which both the
selected electrical wire and the electrical wire of the light
source can be inserted. However, the operations per-
formed directly onto the wires carrying the electrical net-
work involve in their turn dangers for the electrical safety
of such network. More to the point, one or more of the
aforesaid operation do not comply with existing rules con-
cerning electrical safety and/or lighting systems and ap-
pliances.
[0008] Another known solution for electrically connect-
ing the light source and the electrical wire of the selected
phase comprises an interconnection device, differing
from the aforesaid 5-pole connector and every part of it,
interposed between two adjacent lighting devices and
engaged on opposite sides to the two parts of the afore-
said connector, belonging to the two devices, respective-
ly, in order to mechanically and electrically connect these
parts so as to give continuity to the aforesaid electrical
network. The interconnection device comprises an elec-
trical shunt for each of the aforesaid lines of the electrical
network (as for a T-tap), and shows a respective outlet
socket, typically in the form of a 5-pole female socket.
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The aim of the outlet socket is to supply one of the two
lighting devices, which comprises an inlet plug (typically
a 5-pole male plug) removably engaging with the outlet
socket. The inlet plug is electrically connected with the
light source of the lighting device by means of respective
electrical wires. The inlet plug further comprises a selec-
tor selectively putting into electrical contact the light
source with the selected phase.
[0009] The Applicant has realized that also the latter
solution has some drawbacks. First of all, the presence
of the interconnection device and of the inlet plug hugely
increases connector complexity, with disadvantageous
consequences on manufacturing, storage, installation
and maintenance costs. Moreover, the interconnection
device, when present, requires the allocation of a corre-
sponding space between the two adjacent lighting devic-
es and, when not present, requires ad hoc solutions for
making up for the absence thereof. More to the point, the
selector separated from the connector involves addition-
al construction costs due to the need to ensure the elec-
trical insulation of the conducting elements thereof and
between said elements, as well as of all electrical wires
terminating therein.
[0010] In another known solution for supplying the
lighting device from a selected phase, a 5-pole electrical
connector as described above is used, which further
comprises a selector integrated in one of the two parts
thereof and apt to selectively put in electrical contact a
selected one of the three further conducting elements of
phases with a still further conducting element intended
to be put in contact with the supply of the lighting device
with a 3-pole tap-off. For installation, first the selector is
actuated for selecting the desired phase, then the 3-pole
tap-off is inserted. As a matter of fact, the part containing
the selector is upstream from the other part with respect
to the supply of the electrical network.
[0011] The Applicant has realized, as far as it knows
for the fist time that also the latter solution has some
drawbacks. As a matter of fact, even when the two parts
of the 5-pole connector are mutually engaged for giving
continuity to a 5-pole electrical circuit, the selector re-
mains accessible so that it can be actuated in order to
change the selected phase even after installation, without
first decoupling the two parts of the connector and without
either first removing the 3-pole tap-off. This involves a
potential danger for the electrical network and/or for the
electrical device connected to the 3-pole tap-off (e.g. due
to current overloads) in case of handling of the selector
with 3-pole tap-off inserted and selector under voltage.
[0012] Moreover, the above connector is particularly
bulky because of the configuration and/or spatial ar-
rangement of the conducting elements and/or selector,
especially in the main longitudinal direction of the con-
nector, besides being complex.
[0013] Under these circumstances, the technical task
underlying the present invention is to propose an electri-
cal connector of the type comprising two parts mutually
matching each other and able to be disengaged from one

another, and an electrical device comprising this connec-
tor, which overcome one or more of the prior art draw-
backs as mentioned above.
[0014] One of the aims of the present invention in one
or more of its various aspects is to provide for an electrical
connector and a corresponding installation method,
which can ensure a high level of electrical safety both
during and after installation.
[0015] One of the aims of the present invention in one
or more of its various aspects is to propose an electrical
connector of the type comprising two parts, with phase
selection, which has a minimum overall size, in particular
in the main direction of development of said connector.
[0016] One of the aims of the present invention in one
or more of its various aspects is to propose an electrical
connector and an electrical device comprising this con-
nector, which are simple and cheap to manufacture
and/or store and/or install and/or use.
[0017] One or more of the technical tasks and/or aims
referred to are basically achieved by an electrical con-
nector, an electrical device, an electrical system and an
installation method in accordance with one or more of
the appended claims and/or one or more of the following
aspects.
[0018] The invention relates to an electrical connector
comprising a first and a second part mutually counter-
shaped for being apt to engage, in a removable way, one
with the other for obtaining an electrical connection apt
to give continuity to an electrical network comprising at
least one neutral line (N1) and at least a first (L1) and a
second phase line (L2), each one of the first and second
part comprising, in a mutually mirror configuration, a first
conducting element intended to be connected to said at
least one neutral line (N1) and a second and a third con-
ducting element intended to be connected to said at least
first and second phase line, respectively, wherein the
first, second and third connecting element are electrically
insulated from one another; and wherein at least said
first part comprises a further conducting element inte-
grated therein and electrically insulated from said first
conducting element of the first part, and intended to be
put in electrical contact with an electrical user device,
and further comprises a selector integrated into said first
part and configured to selectively put said further con-
ducting element in electrical contact with only one of said
second and third conducting element.
[0019] In one aspect of the invention, said first and
second part are configured so that, once engaged one
with the other, said selector cannot be accessed from
outside the connector. Thus, the electrical safety of the
system is ensured even after installation.
[0020] In a further aspect of the invention, said selector
comprises an electrical contacting element which can be
selectively shifted at least between a first position in
which an electrical bridge between said further conduct-
ing element and said second conducting element of said
first part is established, and a second position in which
an electrical bridge between said further conducting el-
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ement and said third conducting element of said first part
is established, wherein said second and third conducting
element of said first part are at the same distance from
said further conducting element, wherein said electrical
contacting element is turnably pivoted on said further
conducting element and in electrical contact with the lat-
ter, and said selector comprises a control element with
which said electrical contacting element is engaged for
being turned between said first and said second position,
and wherein said control element has an axis of rotation
arranged parallel to the main direction of development
of said first, second and third conducting element and of
said further conducting element. Thus the connector is
particularly compact.
[0021] In a further aspect of the invention, said first and
second part each comprise a respective main body onto
which said first, second and third conducting element are
mounted, so that each conducting element has a first end
on a first end of the corresponding main body and a sec-
ond end on a second end of the corresponding main
body, opposite to the first one, the first and second end
of the conducting elements being able to be accessed
from outside the corresponding main body at least when
the first and second part are disengaged, and wherein
said further conducting element and said selector are
mounted onto said corresponding main body of said first
part, so that said further conducting element has a first
end, which can be accessed from outside the corre-
sponding main body, on said first end of the correspond-
ing main body, said selector being placed mainly on said
second end of the corresponding main body and being
able to be accessed from the side of said second end
when and only when the first and second part are disen-
gaged. With such an optimal arrangement and configu-
ration of the various elements of the connector, the latter
is particularly compact, rational and simple, though en-
suring all the necessary electrical connections.
[0022] In further aspects of the present invention, the
latter has the technical features contained in the depend-
ent claims 2 to 10, considered without their dependence.
[0023] Further characteristics and advantages of the
present invention will be more readily apparent from the
indicative and thus non-limiting description of some pre-
ferred embodiments of an electrical connector, of a de-
vice comprising this connector and of the related instal-
lation method according to the present invention, includ-
ing a preferred, though not exclusive embodiment there-
of, thanks to the accompanying drawings, in which:

- Figure 1 is a perspective view of a connector accord-
ing to the present invention, with the two parts dis-
engaged;

- Figure 2 is a perspective view of the connector of
Figure 1 from another angle;

- Figure 3 is a perspective view of the connector of
Figure 1 and 2, with the two parts engaged;

- Figure 4 is a view in vertical longitudinal section of
the connector of Figure 3 along section line IV-IV;

- Figure 5 is a view in horizontal longitudinal section
of the connector of Figure 1 along section line V-V;

- Figure 6 is a view in cross section of a part of the
connector of Figure 4 along section line VI-VI;

- Figure 7 is an exploded view of a part of the connector
of Figure 1;

- Figure 8 is a schematic drawing of a lighting device
comprising a connector according to the present in-
vention;

- Figure 9 shows a lighting system comprising a row
of lighting devices according to an aspect of the
present invention, connected by means of a connec-
tor according to the present invention.

[0024] With reference to the accompanying figures,
the numeral 1 globally refers to an electrical connector
according to the present invention. The connector 1 and
some of its elements have a main longitudinal develop-
ment lying horizontally in the plane of Figure 4. The elec-
trical connector 1 comprises a first 2 and a second part
3, distinct one from the other and mutually counter-
shaped one to each other for being able to engage one
with the other in a removable way. In the present descrip-
tion and claims, the term "disengageable" or "removable"
referring to a connection or coupling or engagement, of
electrical and/or mechanical type, between two parts
means the property thanks to which the two parts can be
easily separated by few simple operations, preferably
manually only and/or with simple tools.
[0025] Once engaged or connected one to the other,
the first 2 and second part 3, implement an electrical con-
nection apt to give continuity to an electrical network com-
prising at least one neutral line (symbolically referred to
as N1) and at least a first (L1) and a second phase line
(L2). Typically, as in the example shown, once engaged
or connected one to the other, they are apt to give con-
tinuity to an electrical network comprising at least a third
phase line (L3) and/or a further neutral line (N2). The
further neutral line N2 can be used for optional emergen-
cy devices, such as emergency lights, as I known in the
art. Typically, the electrical network also comprises a
ground line (c) and as a consequence, as in the example
shown, once engaged or connected one to the other, the
two parts 2 and 3 are apt to give continuity to an electrical
network also comprising this ground line. Advantageous-
ly, each of the first 2 and second part 2 comprise, in a
mutually mirror configuration, a first conducting element
4 intended to be connected to said at least one neutral
line (N1), and a second 5 and third conducting element
6 intended to be connected to said at least a first (L1)
and a second phase line (L2), respectively. The first 4,
second 5 and third conducting element 6 of each part 2,
3 are electrically insulated from one another, so as to be
able to give continuity to the aforesaid electrical network.
Preferably, each of the first 2 and second part 3 further
comprise, in a mutually mirror configuration, a fourth con-
ducting element 20, electrically insulated from all the re-
maining electrical conductors, intended to be connected
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to said third phase line (L3). If the electrical network has
further phase lines beyond the third one, each part 2, 3
can comprise a corresponding number of additional con-
ducting elements electrically insulated from one another
and intended to be connected to a corresponding phase
line. Preferably, each of the first 2 and second part 3
further comprises, in a mutually mirror configuration, a
ground conducting element 21 and/or a neutral conduct-
ing element 22 intended to be connected to said ground
line (c) and said further neutral line (N2), respectively.
All the aforesaid conducting elements of each part 2, 3
are electrically insulated from each other so as to be able
to give continuity to the aforesaid electrical network. Each
of the aforesaid conducting elements of one part 2 or 3
is intended to engage with the corresponding conducting
element of the other part 3 or 2 and to establish with the
latter a removable electrical (and optionally mechanical)
connection.
[0026] Preferably, the first, second and third conduct-
ing element 4, 5 and 6 (and, if present, the fourth con-
ducting element 20 and/or the ground conducting ele-
ment 21 and/or the neutral conducting element 22) of
each part 2, 3 are parallel to one another, e.g. they de-
velop mainly in the same longitudinal direction. More
preferably, the aforesaid conducting elements are (basi-
cally) aligned with each other with respect to a plane or-
thogonal to their longitudinal development.
[0027] Advantageously, at least the first part 2 com-
prises a further conducting element 7, electrically insu-
lated from the first conducting element 4 of the first part
(and from the ground conducting element 21 and the neu-
tral conducting element 22 optionally present on the first
part 2), and intended to be put in electrical contact with
an electrical user device 8.
[0028] Preferably, also the further conducting element
7 is parallel to the remaining conducting elements of the
first part 2, e.g. it develops mainly along the same longi-
tudinal direction. More preferably, the further conducting
element 7 (see e.g. Figure 4) lies on the same orthogonal
plane containing the remaining conducting elements for
a substantial portion of their longitudinal development.
[0029] Preferably, the first, second and third conduct-
ing element 4, 5, 6 (and optionally the aforesaid fourth
conducting element 20 - and optional additional elements
- and/or ground conducting element 21 and/or neutral
conducting element 22) of each part 2, 3 and/or the fur-
ther conducting element 7 of the first part 2 comprise a
first end 40 and second end 41, preferably longitudinally
opposite the first one. Advantageously, on the first end
40 lies a main body of the respective conducting element,
typically comprising a terminal (e.g. with recess and
clamping screw) for the fastening to an electrical con-
ducting wire. This main body advantageously develops
along the aforesaid longitudinal direction and has at least
one side surface portion having the shape of a cylindrical
surface having an axis developing along said longitudinal
direction. Advantageously, on the second end 41 of one
or more of the conducting elements of the first part 2 lies

an elongated, cylindrical portion, developing parallel to
the longitudinal development and having a smaller or-
thogonal section than the orthogonal section of the main
body. Preferably one or more (better all of them) of the
conducting elements have the aforesaid elongated por-
tion adjacent to or in contact with the main body. Prefer-
ably, one or more of the conducting elements (better all
of them) are carried out as one piece.
[0030] The first part 2 advantageously comprises a se-
lector 9 operatively coupled with the further conducting
element 7 and configured so as to selectively put in elec-
trical contact the further conducting element 7 with one
only of the second 5 and third conducting element 6 (and,
if present, the fourth conducting element 20 and optional
additional elements). The further conducting element 7
is electrically insulated from the second 5 and third con-
ducting element 6 (and fourth element 20, if present),
when it is not connected to one of them by means of the
selector 9. Advantageously, the further conducting ele-
ment 7 and/or the selector 9 are integrated into the first
part 2 of the connector 1 and are not separated and can-
not be separated from it, when the first part 2 is wholly
assembled. The selector 9 and/or the further conducting
element 7 can be separated from the first part 2, e.g. in
order to enable the first part 2 to be assembled or disas-
sembled to maintenance purposes. However, according
to the present invention in one or more of its aspects,
when the part 2 is assembled, the selector 9 and/or the
further conducting element 7 cannot be separated from
the first part 2, as it would otherwise be possible, with a
simple manual operation, if such elements 9 and/or 7
were coupled with the first part 2 with a removable con-
nection. Conversely, in order to separate the selector 9
and/or the further conducting element 7 from the first part
2, the latter must be at least partially disassembled (e.g.
by separating the half-portion 30a from 30b, see further
below).
[0031] Preferably, the selector 9 comprises an electri-
cal contacting element 10 which can be selectively shift-
ed between at least a first position in which an electrical
bridge between the further conducting element 7 and the
second conducting element 5 of the first part 2 is estab-
lished, and a second position in which an electrical bridge
between the further conducting element 7 and the third
conducting element 6 of the first part 2 is established.
The electrical contacting element 10 can optionally take
also a third position (and additional positions), in which
an electrical bridge between the further conducting ele-
ment 7 and the fourth conducting element 20 (and addi-
tional elements) of the first part 2 is established.
[0032] Advantageously, the second and third conduct-
ing element 5, 6 of the first part 2 (and optionally the
fourth conducting element 20) are at the same distance
from the further conducting element 7 with respect to a
plane orthogonal to the longitudinal direction, e.g. they
are arranged along an arc of circle having as center the
further conducting element 7. It is thus possible to imple-
ment a selector 9 acting upon one conducting element
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only (the further conducting element 7) intended to be
connected to the electrical user 8, with related advantag-
es as far as compactness of the connector 1 and easier
electrical insulation are concerned. As shown by way of
example, also the remaining conducting elements (the
first element 4 and optionally the ground conducting el-
ement 21 and/or the neutral conducting element 22) can
be at the same distance from the further conducting el-
ement 7, and preferably at the same distance as the one
between the latter and the second and third (and fourth
20) conducting element 5, 6, e.g. they are arranged along
an arc of circle identical to the one described above and
arranged opposite the further conducting element 7.
Thus, the connector 1 is particularly compact. The mobile
contacting element 10 can further take at least one further
position, e.g. an intermediate position between the first
and second position and/or between the second and third
position, in which the further conducting element 7 re-
mains electrically insulated both from the second 5 and
from the third 6 conducting element, and/or more gener-
ally from all the conducting elements included in the first
part 2 of the connector 1 (including the optional fourth
conducting element 20).
[0033] By way of example, as shown, the electrical
contacting element 10 is always in electrical contact with
the further conducting element 7 during use. In a possible
embodiment, a fuse (not shown) is placed between the
contacting element 10 and the further contacting element
7, so as to electrically protect the electrical user 8. In a
preferred embodiment of the selector 9, as shown by way
of example, the electrical contacting element 10 turnably
pivots on the further conducting element 7 and is in per-
manent electrical contact with the latter. In the example
shown, the electrical contacting element 10 is plate-
shaped and has a through hole 12 into which the further
conducting element 7 is inserted so as to establish a per-
manent, rotary electrical contact.
[0034] Advantageously, the selector 9 comprises a
control element 11 with which the electrical contacting
element 10 is engaged so as to be shifted (typically
turned) between the first and second position (and op-
tional third position). Typically, the control element 11 is
electrically insulating, e.g. it is made of insulating material
such plastics and/or ceramics.
[0035] Preferably, the control element 11 comprises
on one end a socket element 13, in the example shown
with a cylindrical shape, protruding from the first part 2
of the connector, so as to be actuated manually or with
a simple tool, preferably when and only when the first
part 2 is disengaged from the second part 3 of the con-
nector 1. The control element 11 can further comprise
on a second end (in the example shown basically disk-
shaped and coaxial to the cylindrical socket element 13),
opposite the first one, a seat 14, in the example shown
with a basically rectangular shape, counter-shaped to
the electrical contacting element 10 so as to transmit to
the latter during use the twisting action exerted onto the
control element 11 (e.g. onto the socket element 13). The

control element 11 can have an internal recess 15 for
housing at least one portion of the further conducting
element 7.
[0036] Advantageously, the further conducting ele-
ment 7 can be inserted with a transversal clearance into
the hole 12. Advantageously, the aforesaid through hole
12 is a slot having a first size as (or slightly larger than
so as to enable insertion) the corresponding size of the
portion of the further conducting element 7 (in the exam-
ple the second end 41 of the element 7) inserted into said
hole, and a second size, orthogonal to the first one, ba-
sically larger than the corresponding size of the aforesaid
portion 41 of the further conducting element 7. The elec-
trical contacting element 10 can slide transversally, typ-
ically with a limited stroke at both ends, with respect to
the control element 11 (e.g. it can slide within the seat
14) and to the further conducting element 7, thanks to
the slot 12.
[0037] As shown by way of example in the figure, a
first elastic element 16 can be placed (e.g. inside a suit-
able seat 17 developing orthogonally to the longitudinal
direction, adjacent to the seat 14 and with respect thereto
in longitudinal position nearer the socket element 13) un-
der compression between the control element 11 and the
electrical contacting element 10 so as to exert a thrust
setting apart the two elements in orthogonal direction and
keep the electrical contacting element 10 radially pushed
outside the control element 11. For instance, when the
electrical contacting element 10 is in the first or second
position, the first elastic element 16 pushed the electrical
contacting element 10 against the second 5 or third 6
conducting element, respectively, in order to ensure an
adequate electrical contact. When the contacting ele-
ment 10 is shifted from the first or second position, the
suitable shape of its radially outer end, which cooperates
with the outer cylindrical surface of the corresponding
conducting element, generates a thrust of the latter ra-
dially towards the center of the control element 11, thus
overcoming the action of the spring 16.
[0038] In a preferred solution, as shown in the figure,
a second elastic element 18 is placed under compression
between the electrical contacting element 10 and the ter-
minal part of the second end 41 of the further conducting
element 7 (e.g. it is blocked by a nut 19 screwed onto
the aforesaid threaded terminal part), so as to keep the
electrical contacting element 10 pushed against the main
body 40 of the further conducting element 7.
[0039] In an alternative embodiment (not shown) of the
selector 9, it is not the electrical contacting element 10
and the control element 11 that are shifted with respect
to the main body 30 of the part 2 (see further below), but
the second 5 and third 6 conducting element (and op-
tionally the fourth element 20 and additional elements
and the elements 4,21 and 22), which integrally one to
the other are shifted with respect to the main body 30 of
the part 2, e.g. by rotation of a ring nut onto which they
are mounted, the ring nut being concentric and radially
outside the further conducting element 7. In this case
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also the second part 3 can be provided with a correspond-
ing ring nut to match the other one.
[0040] In a further alternative embodiment (not shown)
of the selector 9, the electrical contacting element 10 is
a U-shaped staple having a first end in electrical contact
(better permanent but also non-permanent) with the fur-
ther (only one) conducting element 7, and a second end
which can be selectively and alternatively put in electrical
contact with the second 5 or third 6 (or optionally the
fourth element 20 or additional elements) conducting el-
ement. In this case the control element 11 can be an
electrically insulated handle of the U-bolt, which can be
actuated manually or with a screwdriver.
[0041] Typically one or more (better all of them) of the
conducting elements 4, 5, 6, 7, 20, 21, 22 of each re-
spective part 2, 3 and/or the electrical contacting element
10 are made of conducting material (e.g. nickel-plated
brass or nickel-plated copper).
[0042] In a preferred solution, as in the example
shown, the first 2 and second part 3 comprise each a
respective main, electrically insulating body 30, 31 (e.g.
made of insulating material such as plastics or ceramics).
Byway of example, each main body 30, 31 is made up
of a first 30a, 31 a and a second half-portion 30b, 31 b,
distinct from one another and mutually counter-shaped
one to each other for being apt to engage one with the
other, preferably in a removable way, so as to form the
respective main body. Suitable mechanical means for
removable fastening (in the example elastic teeth engag-
ing into suitable seats of the other half-portion) keep the
two half-portions jointed together.
[0043] The aforesaid respective first, second and third
conducting element 4, 5, 6 (optionally the aforesaid fourth
conducting element 20 - and optional additional elements
- and/or the ground conducting element 21 and/or the
neutral conducting element 22) are advantageously
mounted onto the each main body 30, 31, so that each
aforesaid conducting element has its first end 40 on a
first end of the respective main body and its second end
41 on a second end of the respective main body, typically
though not necessarily longitudinally opposite the first
end. More preferably, the aforesaid first end 40 lies on a
respective first face 32, 33 of the respective main body
30, 31, which delimits longitudinally the aforesaid first
end of the respective main body 30, 31. The aforesaid
second end 41 lies on a respective second face 34, 35
delimiting longitudinally the aforesaid second end of the
respective main body 30, 31. It should be pointed out that
the wording "on a face" does not necessarily means that
the end of the conducting element extends as far as the
lying plane of the face or even farther. Typically, as can
be seen in Figure 4, the ends of the conducting elements
end conversely in retired position with respect to the
plane of the respective face (e.g. for reasons of electrical
safety).
[0044] Nevertheless, the first ends 40 of the aforesaid
conducting elements can be accessed through the re-
spective face 32 or 33 from the outside of the respective

main body 30, 31 when the corresponding first and sec-
ond part 2, 3 are assembled. It should be pointed out that
during use, in order to access the first ends 40, either the
respective main body 30, 31 is removed from the device
90 or the latter is open or can be accessed in its internal
part. The aforesaid access from outside enables to con-
tact the electrical conducting wires intended to carry the
electrical network inside the device 90 with the respective
conducting element, and to fasten both.
[0045] Preferably, the second ends 41 of the aforesaid
conducting elements can be accessed through the re-
spective face 34 or 35 from the outside of the respective
main body 30, 31 when, and only when the first and sec-
ond part 2, 3 are disengaged (when they are engaged,
it is typically not possible to access the aforesaid ends
41, see Fig. 4).
[0046] Preferably, the further conducting element 7 is
mounted onto the respective main body 30 of the first
part 2, so that the further conducting element 7 has its
first end 40 on the first end of the respective main body
30 (preferably on the first face 32 and accessible through
the first face 32 from the outside of the respective main
body 30 even when the first part 2 is assembled), and a
second end 41 facing the second end of the respective
main body 30. By way of example, as in the example
shown, the second end 41 of the further conducting ele-
ment 7 lies on the second face 34 of the respective main
body 30.
[0047] Preferably, the second end 41 of the further
conducting element 7 cannot be accessed from the out-
side of the respective main body 30 even when the first
and second part 2, 3 are disengaged from one another.
For instance, the control element 11 can wholly enclose
the second end 41 (e.g. housed in the internal recess 15)
of the further conducting element 7.
[0048] Preferably, the selector 9 is mounted onto the
respective main body 30 of the first part 2, so that its main
direction of development is parallel to the aforesaid lon-
gitudinal direction. More preferably, the axis of rotation
of the mobile contacting element 10 and/or of the control
element 11 is parallel to the main direction of develop-
ment of the conducting elements 4, 5 and 6 and typically
also 7. In an embodiment, the selector 9 lies on the sec-
ond end of the main body 30 of the second part 2, pref-
erably on the second face 34. It can be advantageously
accessed from the outside of the main body, from the
side of the second face 34 of the main body, when and
only when the first and second part 2, 3 are disengaged.
[0049] Advantageously, the first and second part 2, 3
are configured so that, once assembled and engaged
with one another, the selector 9 cannot be accessed from
the outside of the connector 1. It should be noted that,
even when the parts 2 and 3 are engaged, the part 2 can
always be partially disassembled (e.g. by disengaging
the second half-portion 30b from the first one 30a) so as
to be able to access the selector 9. However, after instal-
lation, e.g. with the connector mounted onto the device
90 and the parts 2 and 3 connected, the shape of the

11 12 



EP 2 221 929 A1

8

5

10

15

20

25

30

35

40

45

50

55

connector 1 itself prevents the selector 9 from being fur-
ther shifted, unless the two parts 2, 3 are disengaged.
Preferably, each main body 30, 31 of the first and second
part comprises a flange 36 (in the example as an integral
part of the half-portion 30a), typically placed between the
aforesaid opposite ends of the respective main body 30,
31 (and preferably also of the respective conducting el-
ements), so as to enable the respective part 2, 3 to be
mounted onto the electrical device 90 (Fig. 8). Typically,
the flange 36 surrounds the perimeter of the whole main
body and is provided with through holes in order to be
mounted onto the electrical device 90. Preferably, the
second end 41 of each conducting element 4, 5, 6 (and
optionally 20 and/or 21 and/or 22) of the first part 2 is
counter-shaped to the second end 41 of each corre-
sponding conducting element 4, 5, 6 (and optionally 20
and/or 21 and/or 22) of the second part 3, so that said
two second ends 41 are apt to mechanically fit one into
the other and establish a removable electrical and me-
chanical connection. As shown by way of example in the
figure, the second end 41 of each conducting element 4,
5, 6 (and optionally 20 and/or 21 and/or 22) of the first
part 2 (or vice versa of the second part 3 - not shown)
can be shaped as a pin, intended to fit into the second
end 41, having a suitable recess, of each corresponding
conducting element of the second part 3 (or vice versa
of the first part 2) according to a "male-female" relation.
[0050] Preferably, the main bodies 30, 31 of the first 2
and second part 3 have a first 37 and a second mechan-
ical interface 38, respectively, mutually counter-shaped
one to each other for being apt to fit one into the other
and establish a removable mechanical connection. In the
example, the first mechanical interface 37 comprises,
with relation to each conducting element 4, 5, 6 (and op-
tionally 20 and/or 21 and/or 22) of the first part 2, a ba-
sically cylindrical seat which is coaxial with the respective
conducting element contained therein, so as to leave in-
side the seat a basically tubular, longitudinal free space.
A suitably matching cylinder fits into the latter, the cylinder
belonging to the second mechanical interface 38 with
relation to each conducting element 4, 5, 6 (and optionally
20 and/or 21 and/or 22) of the second part 3, and con-
taining the latter.
[0051] By way of example, the first mechanical inter-
face 37 (alternatively the second mechanical interface
38) comprises two structures 39 protruding longitudinally
on said second end of the main body 30 (alternatively
31) and having on the orthogonal plane the shape of an
arc of circle, mutually arranged on opposite sides with
respect to the selector 9. Each structure 39 defines one
or more (e.g. three) of the aforesaid seats for housing
the conducting elements 4, 5, 6 (and optionally 20 and/or
21 and/or 22) of the first part 2. By way of example, the
second mechanical interface 38 (alternatively the first
mechanical interface 37) comprises two structures 42
protruding longitudinally on said second end of the main
body 31 (alternatively 30) and having on the orthogonal
plane the shape of an arc of circle, mutually arranged on

opposite sides with respect to the longitudinal axis of
symmetry of the conducting elements 4, 5 and 6 so as
to match the aforesaid structures 39 of the first interface
37 when the parts 2, 3 are engaged.
[0052] The aforesaid structures 39 are basically sym-
metrical to each other, the center of symmetry being the
longitudinal axis of the selector 9. The aforesaid struc-
tures 42 are basically symmetrical to each other.
[0053] The first 37 and/or second mechanical interface
38 further have a fit-in system 51, 52 apt to enable the
two interfaces to mechanically fit into each other only in
a predefined relative angular position between the two
parts. By way of example, only one of the two aforesaid
structures 39 (in the example the lower one in Figure 1
only) comprises one or more (two in the example) longi-
tudinal grooves 51, and only one of the aforesaid struc-
tures 42 (in the example the lower one in Figure 2 only)
comprises one or more (two in the example) longitudinal
projections 52 apt to engage the corresponding longitu-
dinal grooves 51. Thus, a correct coupling of the poles
of the connector 1 is ensured during installation.
[0054] One of the two mechanical interfaces 37, 38 (in
the example the first one 37) can comprise a pair of
prongs 43 longitudinally protruding on said second end
of the main body 30 and basically plate-shaped, mutually
arranged on opposite sides with respect to the selector
9. By way of example, the prongs 43 are alternated with
the aforesaid structures 39 (or 42) of the respective me-
chanical interface. Each prong 43 has on its free longi-
tudinal end a tooth for the engagement with a suitable
seat obtained in the second part 3 (by way of example
on the respective flange 36).
[0055] The first (and/or second 38) mechanical inter-
face 37 is advantageously shaped so as to basically whol-
ly surround, with respect to an orthogonal plane, the se-
lector 9 along its whole longitudinal development on said
second end of the main body 30 (in other words, along
its whole "external" longitudinal development). Prefera-
bly, the aforesaid structures 39 and/or the aforesaid
prongs 43 of the first mechanical interface 37 extend lon-
gitudinally, parallel to the selector 9, for a length corre-
sponding to (preferably larger than) the aforesaid exter-
nal longitudinal development of the selector 9. The
present invention further includes the case in which the
aforesaid function of wholly surrounding the selector 9 is
performed by suitable structures protruding from the re-
spective main bodies, which do not act also as mechan-
ical interfaces (whose function is performed in this case
by suitable distinct structures). In the framework of the
present application, these structures dedicated to the
aforesaid function of wholly surrounding the selector 9
are construed as being part of the mechanical interfaces
37 and/or 38.
[0056] In one aspect, the present invention relates
(Figure 8 to an electrical device 90 having two opposite
ends and comprising an electrical user device 8 (e.g. a
light source, optionally provided with a power supply) and
an electrical connector 1 (comprising the two parts 2 and
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3) according to any one of the aspect of the present in-
vention, wherein the first 2 and second part 3 of the con-
nector 1 are mounted onto the two ends, respectively, of
the device 90, and wherein the further conducting ele-
ments 7 is electrically connected to the electrical user
device 8 (e.g. through a respective electric wire 91). Fig-
ure 8 shows by way of schematic example the electrical
wires 92 connecting each phase conducting element 5,
6 and 20 of the first part 2 to the corresponding phase
conducting element of the second part 3. An electrical
wire 93 connects by way of example the neutral conduct-
ing element 4 of the first part 2 to the corresponding neu-
tral conducting element 4 of the second part 3 and
through a branch (which might also start directly from a
terminal of one of the two parts 2, 3) to electrical user 8.
An electrical wire 94 connects by way of example the
ground conducting element 21 of the first part 2 to the
corresponding ground conducting element 21 of the sec-
ond part 3 and through a branch (which might also start
directly from a terminal of one of the two parts 2, 3) to
electrical user 8.
[0057] In one aspect, the present invention relates
(Figure 9) to an electrical installation 96 comprising a
plurality (two in the example) of devices 90 as described
above, arranged one after the other, wherein for each
pair of adjacent devices the first part 2 of the respective
connector 1 of one of the devices 90 of the pair is engaged
with the second part 3 of the respective connector 1 of
the other one of the devices 90 of the pair, and wherein
the plurality of devices 90 comprises at least two subsets
of devices, the first subset having the respective selector
9 in the aforesaid first position, and the second subset in
the aforesaid second position.
[0058] In one aspect, the present invention relates to
the use of the electrical connector 1 according to any one
of the aspects of the present invention, for electrically
connecting two electrical user devices 90, the two devic-
es having the first 2 and the second part 3 respectively
mounted onto a respective end, comprising the steps of
acting upon the selector 9 for establishing an electrical
contact between the further conducting element 9 and
one only of the second 5 and third conducting element
6, and engaging the first 2 and the second part 3 of the
connector with each other so as to obtain said electrical
connection. Advantageously, the devices 90 are installed
so that the end carrying the first part 2 of the connector
1 (with the selector 9) faces the source of the electrical
network, so that by disengaging the two parts of the con-
nector, the conducting elements 4, 5 and 6 of the first
part 2 are not under voltage and the selector 9 can be
actuated under safety conditions.

Claims

1. An electrical connector (1) comprising a first (2)
and a second part (3) mutually counter-shaped for
being apt to engage, in a removable way, one with

the other for obtaining an electrical connection apt
to give continuity to an electrical network comprising
at least one neutral line (N 1) and at least a first (L1)
and a second phase line (L2), each one of the first
(2) and second part (3) comprising, in a mutually
mirror configuration, a first conducting element (4)
intended to be connected to said at least one neutral
line (N 1) and a second (5) and a third conducting
element (6) intended to be connected to said at least
first (L1) and second phase line (L2), respectively,
wherein the first, second and third conducting ele-
ment are electrically insulated from one another; and
wherein at least said first part (2) comprises a further
conducting element (7) integrated into said first part
(2) and electrically insulated from said first conduct-
ing element (4) of the first part (2), and intended to
be put in electrical contact with an electrical user
device (8), and further comprises a selector (9) inte-
grated into said first part (2) and configured to selec-
tively make said further conducting element (7) elec-
trically contact only one of said second (5) and third
conducting element (6),
characterized in that said first and second part are
configured so that, once engaged one with the other,
said selector (9) cannot be accessed from outside
the connector.

2. The electrical connector according to claim 1,
wherein said selector (9) comprises an electrical
contacting element (10) which can be selectively
shifted at least between a first position in which an
electrical bridge between said further conducting el-
ement (7) and said second conducting element (5)
of said first part (2) is established, and a second po-
sition in which an electrical bridge between said fur-
ther conducting element (7) and said third conduct-
ing element (6) of said first part (2) is established,
wherein said second and third conducting element
of said first part are at the same distance from said
further conducting element (7).

3. The electrical connector according to claim 2,
wherein said electrical contacting element (10) is
turnably pivoted on said further conducting element
(7) and in electrical contact with the latter, and said
selector (9) comprises a control element (11) with
which said electrical contacting element is engaged
for being turned between said first and said second
position.

4. The electrical connector according to claim 3,
wherein said control element (11) has an axis of ro-
tation arranged parallel to the main direction of de-
velopment of said first, second and third conducting
element (4, 5, 6) and of said further conducting ele-
ment (7).

5. The electrical connector according to any one of
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the preceding claims, wherein said first (2) and sec-
ond part (3) each comprise a respective electrically
insulating main body (30, 31) onto which said re-
spective first (4), second (5) and third conducting
element (6) are mounted, so that each conducting
element has a first end (40) in correspondence of a
first end of the corresponding main body and a sec-
ond end (41) in correspondence of a second end of
the corresponding main body, opposite the first one,
the first (40) and second end (41) of the conducting
elements being able to be accessed from outside
the corresponding main body at least when the first
and second part are disengaged, and wherein said
further conducting element (7) and said selector (9)
are mounted onto said respective main body (30) of
said first part (2), so that said further conducting el-
ement (7) has a first end (40), which can be accessed
from outside the respective main body, in corre-
spondence of said first end of the respective main
body (30), said selector (9) being placed mainly in
correspondence of said second end of the respective
main body (30) and being able to be accessed from
the side of said second end when and only when the
first and second part are disengaged.

5. The electrical connector according to any one of
the preceding claims, wherein said first, second and
third conducting element (4, 5, 6) of the first part (2)
are arranged along an arc of a circle having as center
the further conducting element (7).

6. The electrical connector according to any one of
the preceding claims, wherein the main bodies (30,
31) of said first and second part have a first (37) and
second mechanical interface (38), respectively, re-
ciprocally counter-shaped for being apt to get inter-
locked the one with the other and establish a remov-
able mechanical connection, and shaped so as,
when mutually engaged, surround substantially
completely said selector (9) with respect to a plane
orthogonal to the direction of main development of
said connector (1), at least along the whole outer
longitudinal development of said selector (9).

7. The electrical connector according to any one of
the preceding claims, wherein each first and second
part (2, 3) further comprises, in a mutually mirror con-
figuration, a respective fourth conducting element
(20), electrically insulated from all remaining electri-
cal conductors, intended to be connected to a third
phase line (L3), and a ground conducting element
(21), electrically insulated from all remaining electri-
cal conductors, intended to be connected to a ground
line (c), wherein the first, second, third and fourth
conducting element (4, 5, 6 and 20) and the ground
conducting element (21) of each part are parallel to
each other and mutually aligned with respect to a
plane orthogonal to their longitudinal development,

and wherein the second, third and fourth conducting
element (5, 6, 20) of the first part (2) are arranged,
with respect to said orthogonal plane, along an arc
of circle having as center said selector (9), and the
first conducting element (4) and the ground conduct-
ing element (21) are arranged along a further arc of
circle having radius equal to the radius of said arc of
circle and placed opposite to said selector (9).

8. An electrical device (90) having two ends and com-
prising an electrical user device (8) and an electrical
connector (1) according to any one of the preceding
claims, wherein said first (2) and second part (3) of
said connector are mounted onto said two ends, re-
spectively, and wherein said further conducting ele-
ment (7) is electrically connected to said electrical
user device (8).

9. An electrical installation (96) comprising a plurality
of devices (90) according to claim 8 arranged in suc-
cession to each other, wherein for each pair of ad-
jacent devices said first part (2) of said respective
connector of one of the devices of said pair is en-
gaged with said second part (3) of said respective
connector of the other one of the devices of said pair,
and wherein said plurality of devices comprises at
least a first and a second subset of devices, wherein
in the first subset the selector (9) makes said further
conducting element (7) electrically contact said sec-
ond conducting element (5) and in the second subset
the selector (9) makes said further conducting ele-
ment (7) electrically contact said third conducting el-
ement (6), and wherein for each device (90) said first
part (2) of the connector (1) lies, with respect to the
direction of supply of said electrical network, up-
stream from said second part (3) of the connector
(1) of the same device (90).

10. Use of the electrical connector (1) according to
anyone of the preceding claims for electrically con-
necting two electrical devices (90), the two devices
having said first (2) and said second part (3), respec-
tively, mounted onto a respective end thereof, com-
prising the following steps:

- act upon said selector (9) for establishing an
electrical contact between said further conduct-
ing element (7) and only one of said second (5)
and third conducting element (6);
- engage the first (2) and the second part (3) of
the connector (1) with each other so as to obtain
the electrical connection.
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