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(54) LIGHTING SYSTEM

(57)  Alighting system (1) comprises a feed bar (10)
having a bar body made of a metal material, a linear
electronic board (20), and an insulating body (24) made
of a polymeric material and inserted by shape and/or
force coupling into the feed bar (10), where the linear
electronic board (20) is embedded, or inserted into, or

covered by said insulating body (24).

Under the linear electronic board (20) a protective
sheet (200) is positioned made of electrically insulating
material and suitable for preventing an accidental contact
between electrical connection needles (104) of lighting
devices installed on the feed bar and the bar body.
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Description

[0001] The present invention relates to a lighting sys-
tem comprising a feed bar and atleast one lighting device
couplable to the feed bar, in any axial position with re-
spect thereto.

[0002] Feed bars suitable for supporting and powering
lighting fixtures are well known.

[0003] Also known, for example from EP3882513A1,
in the name of the same Applicant, are lighting systems
capable of combining a diffuse lighting effect produced
by a lighting bar with a more concentrated lighting effect
directed toward a desired point produced by a lighting
device fixed to and powered thereby.

[0004] In such lighting systems, a linear power supply
electronic board is housed in a bar body, such as an
extruded aluminum profile, and is embedded in or cov-
ered by an insulating body made of a polymeric material
suitable to ensure a high degree of protection for the light-
ing system. The lighting devices are provided with elec-
trical connection needles that pass through the insulating
body to make electrical contact with the power supply
tracks of the linear electronic board.

[0005] In some cases, it has been found that, due to
an unfavorable combination of dimensional tolerances
and an excessive pressure exerted by the installer on
the lighting device when connecting it to the bar, the elec-
trical connection needles perforate the electronic board
and make contact with the bar body. If the latter is made
of a conductive material, such as aluminum, a short circuit
is generated that damages the lighting device.

[0006] The object of the presentinvention is to provide
a lighting system of the type mentioned above, but which
is capable of overcoming the aforesaid drawback.
[0007] This object is achieved with a lighting system
according to the attached claim 1. The dependent claims
describe preferred or advantageous embodiments of the
lighting system.

[0008] The features and the advantages of the lighting
system shall be made apparent from the following de-
scription of preferred embodiments thereof, provided
purely by way of non-limiting example, with reference to
the accompanying figures, wherein:

- Fig. 1is a perspective view of a lighting system ac-
cording to the invention;

- Figs. 2 and 2a are two axial sections of the lighting
bar and of a connecting portion of a lighting device,
in an exemplary embodiment, before and after the
mutual coupling thereof, respectively;

- Fig. 3 is a cross section of the bar only;

- Fig. 3ais an axial section of the bar in separate parts;

- Fig. 4 is an axial section of an insulating body made
of polymeric material in which a linear electronic
board and a protective sheet are incorporated ac-
cording to the present invention;

- Fig. 4ais a view similar to the preceding one, show-
ing electrical connection needles of a lighting device
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engaging the linear electronic board; and
- Fig.5isaplanview of a portion of the linear electronic
board and of the underlying power connector.

[0009] Insaid drawings, a lighting system according to
the invention has been collectively indicated with 1.
[0010] The lighting system 1 comprises a feed bar 10
and at least one lighting device 100; 100’ couplable to
the feed bar, in any axial position along the lighting bar.
[0011] Inthe example of Fig. 1, for example, a projector
100 with adjustable optics and a downlight 100’ with fixed
optics are coupled to the feed bar 10. Of course, other
types of devices may be simultaneously connected to
the feed bar 10, according to the coupling methods de-
scribed below.

[0012] The feed bar 10 comprises a bar body 12 lon-
gitudinally extending along a bar axis X. This bar body
12 is suitable for being fixed to a support, for example a
ceiling or wall, or even recessed or suspended.

[0013] In one embodiment, the bar body 12 is an ex-
truded profile, for example made of aluminum.

[0014] The bar body 12 forms a longitudinal central
seat 14 delimited by a bottom wall 31 and two side walls
30. The longitudinal central seat 14 forms a longitudinal
central opening 16.

[0015] The feed bar 10 comprises a linear electronic
board 20 on which at least one first electric power supply
circuit 26 is obtained. "Linear electronic board" 20 refers
to an elongated, that is, strip-shaped, electronic board
along the body axis X. The first electric power supply
circuit 26 extends substantially along the entire length of
the linear electronic board 20.

[0016] The feed bar 10 further comprises an insulating
body 24 made of a polymeric material and inserted by
shape and/or force coupling into the central seat 14.
[0017] The linear electronic board 20 is embedded or
inserted into, or covered by the insulating body 24.
[0018] Each lighting device 100; 100’ is provided with
at least one pair of anchoring arms 108 suitable for pro-
viding a mechanical connection with the bar body 12, and
with electrical connection needles 104 suitable for pro-
viding an electrical contact with the first electric power
supply circuit 26 so as to electrically power the lighting
device.

[0019] The electrical connection needles 104 are suit-
able for providing the electrical contact with the first elec-
tric power supply circuit 26 passing through the longitu-
dinal central opening 16 and through the insulating body
24,

[0020] A protective sheet 200, made of electrically in-
sulating material and suitable for resisting a perforation
by the electrical connection needles 104 so as to prevent
accidental contact between the electrical connection
needles 104 and the bottom wall 31, is interposed be-
tween the linear electronic board 20 and the bottom wall
31 of the longitudinal central seat 14.

[0021] In other words, between the side of the linear
electronic board 20 opposite the central opening 16 and
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the bottom wall 31 of the longitudinal central seat 14 a
strip 200 or band is placed, having substantially the same
length and width as the linear electronic board 20. This
strip or band 200 may have a thickness equal to or less
than the linear electronic board 20. Thus, the term "sheet"
denotes an element with a very small thickness, which
does not significantly affect the height of the feed bar 10.
[0022] Thus, even in the event that the electrical con-
nection needles 104 should be pressed againstthe linear
electronic board 20 (in particular against the electrical
conductors, or conductive tracks, thereof) with excessive
force, for example, due to excessive pressure exerted
by the installer in a phase of coupling of the lighting device
to the feed bar, there is no risk of short circuit. The pro-
tective sheet 200 may possibly deform at the tips of the
needles 104 (as depicted in Fig. 4a), but its presence
does not allow the linear electronic board 20 to be fully
perforated or in any case the sheet itselfis not perforated
and thus does not in any event allow the passage of the
needles 104 and their contact with the bottom wall 31.
[0023] In fact, the Applicant has noted that if the linear
electronic board 20 is resting directly on the bottom wall
24a of the body made of insulating material 24, an ex-
cessive pressure of the needles on the electronic board
may cause the full perforation of said board and, at that
point, the perforation of said bottom wall 244, it being
made of a very soft polymeric material with respect to
the rigidity of the needles. On the other hand, the protec-
tive sheet 200, being stiffer relative to the insulating pol-
ymeric material, absorbs more of the pressure exerted
by the needles and consequently prevents the complete
perforation of the electronic board. Said electronic board,
and the underlying protective sheet, deform locally at the
needle tips, as shown in Fig. 4a.

[0024] Therefore, itis not necessary to make the elec-
trical connection needles 104 and the insulating body 24
with very tight dimensional tolerances, nor it is necessary
to envisage, for the electrical connection operation, a lim-
itation of the insertion pressure of the needles into the
insulating body.

[0025] In this way, the electrical connection is always
ensured, but without the risk of short circuit.

[0026] In one embodiment, the linear electronic board
20 is inserted into a board seat 20a obtained in the insu-
lating body 24 and separated from the bottom wall 31 of
the longitudinal central seat 14 by a bottom portion 24a
of the insulating body. The protective sheet 200 is posi-
tioned in the board seat 20a between the linear electronic
board 20 and this bottom portion 24a.

[0027] In one embodiment, the protective sheet 200 is
placed in contact with the linear electronic board 20.
[0028] Inone embodiment,theinsulatingbody 24 com-
prises an outer shell 242 and an inner shell 244, for ex-
ample made of a translucent polymeric material. The out-
er shell 242 forms an insulating body bottom wall com-
prising the bottom portion 24a and two insulating body
side walls 24b. The inner core 244 is housed, at least
partially, in the outer shell 242.
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[0029] The linear electronic board 20 is embedded in
or covered by this inner core 244. The protective sheet
200 is placed between the electronic board 20 and the
bottom wall 24a of insulating body.

[0030] Inone embodiment, the protective sheet 200 is
made of a plastic material.

[0031] Inone embodiment, the protective sheet 200 is
between 0.2 mm and 1 mm thick.

[0032] In one embodiment, the central seat 14 is ob-
tained in an inner portion 12a of the bar body 12, which
further comprises an outer portion 12b.

[0033] The outerportion 12b is formed of two side walls
12b’ removably fixed to the inner portion 12a.

[0034] Each side wall 12b’ forms, with the inner portion
12a, a longitudinal side pocket 122 open at least in the
same direction as the central opening 16.

[0035] In one embodiment, on the linear electronic
board 20 a lighting circuit 22 is also obtained, suitable
for generating a light beam, preferably a substantially
continuous light beam, directed towards the longitudinal
central opening 16 when it is electrically powered by a
second power supply circuit 25, independent of the first
power supply circuit 25, extending along the linear elec-
tronic board 20.

[0036] Forexample,the lighting circuitcomprises a row
of LEDs 22’ mounted and uniformly distributed on the
electronic board.

[0037] In one embodiment, the insulating body 24 with
the linear electronic board 20 confers to the feed bar 10
a degree of protection suitable for use in outdoor envi-
ronments, therefore making it resistant to weather and
dust.

[0038] For example, the two power supply circuits 25,
26 comprise electrical conductors extending substantial-
ly for the entire length of the linear electronic board 20.
For example, such electrical conductors are in the form
of tracks obtained on the linear electronic board 20.
[0039] Inone embodiment, each electrical power sup-
ply circuit 25, 26 consists of a positive pole and anegative
pole, for example 24V.

[0040] Each lighting device 100; 100’ is provided with
mechanical connection means 102, suitable for cooper-
ating with the bar body 12 for mechanically supporting
the lighting device 100; 100’ by means of the feed bar 10.
[0041] As said above, in one embodiment, each light-
ing device 100 is provided with at least one pair of an-
choring arms 108, each suitable for being inserted into
a relevant longitudinal side pocket 122 and for snap-en-
gaging the inner portion 12a and/or the outer portion 12b
ofthe barbody 12 formechanically supporting the lighting
device 100 by means of the feed bar 10.

[0042] In one embodiment, the anchoring arms 108
and the electrical connection needles 104 are configured
to simultaneously obtain the mechanical and electrical
connection of the lighting device 100; 100’ with the feed
bar 10.

[0043] In one embodiment, the anchoring arms 108
and the electrical connection needles 104 extend from a
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base portion 106 of the lighting device 100; 100’ which
rests against the feed bar 10 when the anchoring arms
108 are hooked to the feed bar 10.

[0044] In one embodiment, the electrical connection
needles 104 extend from a connector 120 housed in the
base portion 106. This connector 120 is configured to
abut against an overlooking outer surface 24" of the in-
sulating body 24. For example, this outer surface 24" is
substantially flat.

[0045] In one embodiment, the connector 120 is con-
figured to create a calibrated interference with the outer
surface 24", so as to prevent the penetration of external
agents into the perforation area of the insulating body 24
by means of the electrical connection needles 104.
[0046] For example, the connector 120 forms, around
each electrical connection needle 104 or around the en-
tire area of the electrical connection needles 104, an an-
nular tooth 123 which, when the lighting device 100; 100’
is hooked to the bar body 12, interferes with the outer
surface 24" of the insulating body 24, for example by ex-
erting a calibrated pressure thereon which prevents the
penetration of external agents into the area of the insu-
lating body 24 delimited by each annular tooth 122.
[0047] In one embodiment, each outer side wall 12b’
is substantially parallel to, and spaced from, the relevant
inner side wall 30. Each longitudinal side pocket 122 is
therefore delimited by an inner side wall 30 and by an
outer side wall 12b’.

[0048] In one embodiment, the longitudinal side pock-
ets 122 are closed on the part opposite to the insertion
opening of the anchoring arms 108.

[0049] In one embodiment, each outer side wall 12b’
is provided with a transverse pin 130 inserted with re-
versible force coupling into a relevant pin seat 132 ob-
tained in the central body 12a.

[0050] In one embodiment, each transverse pin 130
has a sawtooth-shaped lateral surface.

[0051] Preferably, each transverse pin 130 is made in
one piece with the outer portion 12b of the bar body 12,
i.e., itis in one piece with the bar body 12. In other words,
the outer portion 12b of the bar body 12 and each trans-
verse pin 130 are a single drawn piece.

[0052] In one embodiment, each transverse pin 130 is
inserted into a cap 136 made of polymer material.
[0053] Furthermore, the cap 136 made of polymer ma-
terial favors the stable but reversible coupling between
the transverse pin 130 and the relevant pin seat 132.
[0054] In one embodiment, when the transverse pin
130 is completely inserted into the relevant pin seat 132,
a proximal portion 138 of the relevant outer side wall 12b’
abuts with shape coupling with a corresponding proximal
portion 140 of the inner portion 12a of the bar body 12.
Thus, the press-fitinsertion of the transverse pin 130 into
the relevant pin seat 132 may be carried out easily by
pressing on the proximal portion 138 of the outer side
wall 12b’.

[0055] Inoneembodiment, moreover, each transverse
pin 130 extends from a thinned portion of the relevant
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side wall (for example coinciding with the proximal portion
138), which is made with a thickness that is such to flex
so as to favor the extraction of the transverse pin 130
from the relevant pin seat 132.

[0056] The possibility of decoupling the outer side walls
12b’ from the inner portion 12a allows access to the an-
choring arms 108 to disengage them from the respective
pockets 122 and therefore be able to disconnect the light-
ing device from the bar 12, for example for replacement
or maintenance thereof.

[0057] At the same time, the outer side walls 12b’,
when connected to the inner portion 12a, allow the an-
choring arms 108 to be hidden from view and protected,
which arms would otherwise be completely exposed to
the outside.

[0058] In some embodiments, an undercut 32 facing
the respective longitudinal side pocket 122 is obtained
in each of the inner side walls 30. Each anchoring arm
is provided with a locking tooth 110 which is engageable
by a relevant undercut 32 of the inner side wall 30.
[0059] In other words, the anchoring arms 108 are
elastic arms which snap into the locking position when
the locking tooth 110 encounters the undercut 32.
[0060] In some embodiments, the locking tooth 110
has a curvilinear profile, so as to allow the disengagement
thereof from the undercut 32 if the lighting device 100;
100’ is pulled along the direction of the anchoring arm
108.

[0061] In other embodiments, however, such as those
illustrated in the drawings, the locking tooth 110 is con-
figured in such a way as to prevent a separation of the
lighting device 100; 100’ from the bar 10 acting along the
direction of the anchoring arm 108; in this case, it is nec-
essary to remove the outer side walls 12b’ to flex the
anchoring arms 108 outwards, so as to cause the locking
tooth 110 to come out of the relevant undercut.

[0062] In one embodiment, the electrical connection
needles 104 extend between and parallel to the anchor-
ing arms 108.

[0063] Inone embodiment, there are at least four elec-
trical connection needles 104: afirst pair of needles 104a
and a second pair of needles 104b.

[0064] Preferably, the first pair of needles 104a is con-
figured to intercept a first conductor 26a of the first elec-
trical power supply circuit 26; the second pair of needles
104b is configured to intercept a second conductor 26b
of the first electrical power supply circuit 26.

[0065] Preferably, the first pair of needles 104a is
aligned parallel to the bar axis X.

[0066] Preferably, the second pair of needles 104b is
aligned parallel to the bar axis X and spaced in the di-
rection transverse from the first pair of needles 104a.
[0067] In this way, if the linear lighting source 18 had
such a length to require, for production needs, interrup-
tions of the copper tracks 26, 26b (as illustrated in Fig.
4), and if a lighting device 100, 100’ was randomly posi-
tioned right across one of these interruptions, there is the
certainty that at least one needle of each pair of needles
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104a and 104b creates an electrical contact with the rel-
evant conductor 26, 26b.

[0068] Fig.4 shows anexample of positioning the pairs
of needles 104a, 104b with respect to the linear lighting
source 18, wherein a needle of each pair ends precisely
at an interruption - for example of about 1 mm - of the
conductors 26a, 26b of the linear electronic board 20. It
may be noted that in this case the other needle of each
pair of needles is instead in contact with the respective
conductor 26a, 26b. The power supply of the lighting de-
vices 100, 100’ is therefore always ensured, regardless
of their position along the bar 10.

[0069] In one embodiment, the two power supply cir-
cuits 25, 26 are powered by means of a power cable 132’
electrically connected thereto at one end of the insulating
body 24. For example, in order to guarantee a high de-
gree of IP protection (such as IP67), the power cable is
connected to the power lines by means of a cap 130
made of insulating material (such as silicone), co- molded
to the insulating body 24.

[0070] Those skilled in the art may make several
changes, adjustments and replacements of elements
with other functionally equivalent ones to the embodi-
ments of the present invention in order to meet incidental
needs, without departing from the scope of the following
claims. Each of the features described as belonging to a
possible embodiment may be obtained independently of
the other described embodiments.

Claims
1. Alighting system (1), comprising:

- a feed bar (10); and

- at least one lighting device (100; 100’) which
is couplable to the feed bar, in any position along
said feed bar,

wherein:
- the feed bar comprises:

- a bar body (12) made of a metal material,
for example by extrusion, which longitudi-
nally extends along a bar axis, is suitable
for being fixed to a support, for example a
ceiling, a wall, suspension cables, and
forms a longitudinal central seat (14) delim-
ited by a bottom wall (31) and two side walls
(30), said longitudinal central seat (14)
forming a longitudinal central opening (16);
- a linear electronic board (20) on which at
least one first electric power supply circuit
(26) is obtained;

-an insulating body (24) made of a polymer-
ic material and inserted by shape and/or
force couplingintothe central seat(14), said
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linear electronic board (20) being embed-
ded, or inserted into, or covered by said in-
sulating body (24);

- each lighting device (100; 100’) is provided with
at least one pair of anchoring arms (108), suit-
able for providing a mechanical connection with
the bar body (12), and with electrical connection
needles (104) suitable for providing an electrical
contact with the first electrical power supply cir-
cuit (26) so as to electrically power the lighting
device, said electrical connection needles (104)
being suitable for forming the electrical contact
with the first electric power supply circuit (26)
passing through the longitudinal central opening
and through the insulating body (24),

and wherein a protective sheet (200), made of elec-
trically insulating material and suitable for preventing
accidental contact between said electrical connec-
tion needles (104) and said bottom wall (31), is in-
terposed between the linear electronic board (20)
and the bottom wall (31) of the longitudinal central
seat (14) .

Lighting system according to claim 1, wherein the
linear electronic board (20) is inserted into a board
seat (20a) obtained in the insulating body and sep-
arated from the bottom wall (31) of the longitudinal
central seat by a bottom portion (24a) of said insu-
lating body, and wherein the protective sheet (200)
is positioned in said board seat between the linear
electronic board and said bottom portion.

Lighting system according to claim 1 or 2, wherein
the protective sheet (200) is placed in contact with
the linear electronic board (20).

Lighting system according to any one of the preced-
ing claims, wherein the insulating body comprises
an outer shell (242) which forms an insulating body
bottom wall (24a) and two insulating body side walls
(24b) and, having at least partially received an inner
core (244) made of translucent polymer material in
said outer shell, the linear electronic board (20) being
embedded or covered by said inner core, the pro-
tective sheet (200) being positioned between the
electronic board and the insulating body bottom wall.

Lighting system according to any one of the preced-
ing claims, wherein the protective sheet (200) is
made of a plastic material.

Lighting system according to any one of the preced-
ing claims, wherein the protective sheet has a thick-

ness comprised between 0.2 mm and 1 mm.

Lighting system according to any one of the preced-
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ing claims, wherein, when the electrical connection
needles (104) are pressed against the linear elec-
tronic board (20), the linear electronic board (20) and
the protective sheet (200) are locally deformed at
the tips of the electrical connection needles (104),
but not completely perforated.
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