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(54) LIGHTING DEVICE

(57) Lighting device comprising a fitting and one or
more lighting modules which can be mounted therein;
wherein the fitting comprises a profile and a carrier;
wherein the carrier has an inner side and an outer side,
wherein the inner side is mounted against the profile;
wherein the outer side is provided with at least one first
electrically conductive track of a first material and each
first electrically conductive track is covered with a second
electrically conductive track which is manufactured from

a second material; wherein the one or more lighting mod-
ules each comprise a light source and at least one elec-
trical contact element connected thereto; wherein the one
or more lighting modules can be coupled to the fitting
such that the at least one electrical contact element
makes contact with the at least one second electrically
conductive track; wherein the first material has a greater
electrical conductivity than the second material at 20°C.
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Description

Field of the invention

[0001] The present invention relates to a lighting de-
vice comprising a fitting and a plurality of lighting modules
which can be mounted therein. The invention likewise
relates to a fitting for use in such a device and to a lighting
module for use in such a device.

Background

[0002] Lighting devices of the type described in the pre-
amble, such as so-called track lighting, where lighting
modules can be mounted in a rail or track, are known.
Such lighting devices are limited in respect of the design
of the fitting (typically a straight profile). Such lighting
devices further often have the drawback that the electri-
cally conductive tracks in the fitting are clearly visible or
that complex solutions are necessary in order to make
them less visible.

Summary

[0003] The present invention has for its object to pro-
vide a lighting device which is simple and robust, which
allows the fitting of the lighting device to take many dif-
ferent forms, and which allows modular use.
[0004] The lighting device has for this purpose the fea-
tures of claim 1. The lighting device comprises a fitting
and one or more lighting modules which can be mounted
therein. The fitting comprises a profile and a carrier. The
carrier has an inner side and an outer side. The inner
side is mounted against the profile. The outer side is pro-
vided with at least one first electrically conductive track
of a first material. Each first electrically conductive track
is covered (coated) with a second electrically conductive
track which is manufactured from a second material. The
one or more lighting modules each comprise a light
source and at least one electrical contact element con-
nected thereto. The one or more lighting modules can be
coupled to the fitting such that the at least one electrical
contact element makes contact with the at least one sec-
ond electrically conductive track. The first material has a
greater electrical conductivity than the second material.
[0005] By using a flexible carrier, this carrier can be
mounted on or in different types of fitting, wherein the
profile of the fitting may optionally have a curvature. By
providing a second electrically conductive track on the
first electrically conductive track, wherein the second
electrically conductive track can be manufactured from
a second material with a lower conductivity, this second
track can be given a colour which is not very noticeable
on the profile. The invention is based inter alia on the
insight that the conductivity of the second electrically con-
ductive track only makes a substantial contribution over
a limited length, i.e. there where the contact element
makes contact with the second electrically conductive

track. This is because the resistance between two lighting
modules will be substantially determined by the first elec-
trically conductive track with the highest conductivity. On
the other hand, the class of materials with a lower con-
ductivity allows for the colour of the second material to
be chosen from a much wider range of colours, and the
second electrically conductive track can thus be given a
suitable colour in accordance with the desired colour of
the profile.
[0006] Advantageous embodiments of the lighting de-
vice are described in the dependent claims.
[0007] The first material is preferably a metal or a metal
alloy, typically copper. The first conductive track can thus
be a standard copper track on a flexible PCB.
[0008] The second material preferably comprises a
binder such as a paint or an ink, and electrically conduc-
tive particles such as graphite. The second material can
for instance be one of the following: an electrically con-
ductive paint or varnish; an electrically conductive ink;
an electrically conductive coating. The second electrical-
ly conductive track is for instance a printed, sprayed or
dispersed electrically conductive flexible layer.
[0009] The surface resistance of the second electrical
track is preferably smaller than 100 ohm/square, still
more preferably smaller than 80 ohm/square and most
preferably smaller than 60 ohm/square. The surface re-
sistance is measured with a four-point probe measure-
ment at 20°C. The contact resistance is preferably small-
er than 6 ohm, still more preferably smaller than 5 ohm
and most preferably smaller than 4 ohm. The second
electrical track is for instance an electrically conductive
graphite layer.
[0010] The thickness of the second electrical track is
preferably smaller than 1.0 mm, preferably smaller than
0.5 mm, more preferably smaller than 0.1 mm.
[0011] In an advantageous embodiment the carrier
and the at least one first electrically conductive track form
part of a flexible PCB. This track can then be covered
with the second material in simple manner for the purpose
of forming the second electrically conductive track.
[0012] In an advantageous embodiment the profile has
a curvature with a radius of curvature R lying between 5
cm and 5 m, preferably between 10 cm and 2.5 m, still
more preferably between 20 cm and 1.5 m. The profile
can describe a line or arcuate segment or a closed pe-
riphery. When a closed periphery is described, the at
least one first and second electrically conductive track is
preferably arranged along at least 70% of the periphery
of the profile, more preferably along at least 90% of the
periphery of the profile, still more preferably along the
whole periphery of the profile.
[0013] According to another variant, the profile is elon-
gate with a length. The at least one first and second elec-
trically conductive track is then preferably arranged along
at least 70% of the length of the profile, more preferably
along at least 90% of the length of the profile, still more
preferably along substantially the whole length of the pro-
file.
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[0014] According to a preferred embodiment, the pro-
file has at least on the side on which the carrier is ar-
ranged a colour corresponding substantially to the colour
of the at least one second electrically conductive track.
The whole surface of the profile preferably has a colour
corresponding substantially to the colour of the at least
one second electrically conductive track. More particu-
larly, the colour difference expressed in R,G,B values is
preferably no more than 20%, i.e. the difference in R val-
ue is preferably no greater than 20%, the difference in G
value no greater than 20%, and the difference in B value
no greater than 20%.
[0015] When a graphite layer is used for the second
electrically conductive track, the profile preferably has at
least on the side on which the carrier is arranged a colour
with R,G,B values in the following range: R value between
00 and 90; G value between 00 and 90; B value between
00 and 90; wherein preferably at least one of the R value,
the G value and the B value is smaller than 50, still more
preferably smaller than 30.
[0016] In an advantageous embodiment the carrier is
mounted on the profile by means of an adhesive layer
such as a double-sided adhesive tape.
[0017] In an advantageous embodiment the plurality
of lighting modules each comprise: a housing with an
opening or light-transmitting part; and a PCB mounted in
the housing, wherein the at least one contact element
and the light source connected thereto are mounted on
opposite sides of this PCB, and the light source is mount-
ed so as to emit light through the opening or the light-
transmitting part in the housing. This PCB can optionally
be a flexible PCB. In a further developed embodiment
the flexible PCB can be mounted on a curved surface
with a curvature corresponding to the curvature of the
profile, such that the contact elements can connect prop-
erly to the second electrically conductive track.
[0018] In an advantageous embodiment the housing
of the lighting module takes the form of a holder with an
open side in which or against which the PCB is mounted,
wherein the opening or the light-transmitting part is pro-
vided in a wall of the holder lying opposite the open side.
[0019] In an advantageous embodiment the profile is
an optionally curved channel-like profile, and the lighting
modules are dimensioned to be received in the channel-
like profile. The lighting modules are preferably config-
ured to be received removably and/or slidably in the chan-
nel-like profile.
[0020] The invention further relates to a light fitting for
use in a lighting device according to any of the above
described embodiments, and a lighting module for use
in any of the above described embodiments.

Brief description of the figures

[0021] The present invention will be further elucidated
on the basis of a number of by no means limitative ex-
emplary embodiments of assemblies according to the
invention with reference to the accompanying drawings,

in which:

Figure 1A illustrates a schematic view of a first em-
bodiment of a lighting device according to the inven-
tion;
Figure 1B illustrates a detail of the view of part 1B in
figure 1A;
Figure 1C illustrates a perspective detail view of part
1B in figure 1A;
Figure ID shows schematically a section along D-D
of the lighting device of figure 1C;
Figures 2A and 2B illustrate respective cut-away per-
spective views of a first embodiment of a lighting
module, as seen from a front side and a rear side;
Figure 3 illustrates schematically a cross-section of
a second embodiment of a lighting module;
Figures 4A-4C illustrate schematic views of three
variants of a fitting of a lighting module according to
the invention.

Detailed description of exemplary embodiments

[0022] Figures 1A-1D illustrate a first embodiment of
a lighting device according to the invention. The lighting
device comprises a fitting 100 and one or more lighting
modules 200 which can be mounted therein. Fitting 100
comprises a profile 110 on which a carrier 120 is mount-
ed. In this embodiment profile 110 is annular and has a
substantially U-shaped cross-section, with an open side
which is directed inward. Carrier 120, for instance a flex-
ible PCB, is mounted against an inner side 111 of profile
110. In the embodiment of figure 1A three lighting mod-
ules 200 are mounted in fitting 100.
[0023] Carrier 120 has an inner side 121 and an outer
side 122. The inner side 121 of the carrier is mounted
against profile 110. The outer side 122 is provided with
two first electrically conductive tracks 140a, 140b of a
first material with good conductivity, preferably a metal
or a metal alloy, and typically copper. Each first electri-
cally conductive track 140a, 140b is covered with a sec-
ond electrically conductive track 130a, 130b which is
manufactured from a second material. The first material
has a greater electrical conductivity than the second ma-
terial. The second material is preferably a material with
a suitable colour. The second material comprises for in-
stance a binder and electrically conductive particles or
components. Carrier 120 and the at least one first elec-
trically conductive track 140a; 140b can form part of a
flexible PCB. Carrier 120 is for instance mounted on pro-
file 110 by means of a double-sided adhesive tape 150.
Provided on carrier 120 between electrically conductive
layer 130a and electrically conductive layer 130b is an
insulating layer 160 which preferably has substantially
the same colour as electrically conductive layer 130a and
electrically conductive layer 130b.
[0024] The second material is for instance one of the
following materials or a combination thereof: an electri-
cally conductive paint or varnish; an electrically conduc-
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tive ink; an electrically conductive coating; an electrically
conductive plastic material such as an electrically con-
ductive polymer material. In a preferred embodiment
which is particularly suitable for relatively dark profiles
111, and particularly black profiles 111, the second ma-
terial is a graphite material, such as an electrically con-
ductive graphite paint or varnish; an electrically conduc-
tive graphite ink; an electrically conductive graphite coat-
ing. The second electrically conductive track 130a; 130b
is for instance a printed, sprayed or dispersed electrically
conductive flexible layer.
[0025] The one or more lighting modules 200 each
comprise a light source 210 and at least one electrical
contact element 220a, 220b connected thereto. In the
illustrated variant, see figure ID and figure 2A, two resil-
ient electrical contact elements 220a, 220a’; 220b, 220b’
are provided for each second electrically conductive track
130a, 130b. The skilled person will appreciate that it is
also possible to provide one or more than two contact
elements per second electrically conductive track 130a,
130b. The one or more lighting modules 200 can be cou-
pled to the fitting 100 such that contact elements 220a,
220a’ make contact with the second electrically conduc-
tive track 130a and that contact elements 220b, 220b’
make contact with the second electrically conductive
track 130b. In order to further improve the contact the
contact elements 220a, 220a’; 220b, 220b’ can take a
resilient form. Contact elements 220a, 220a’ are con-
nected to an electrically conductive track 245a on PCB
240, this being connected via one or more feedthroughs
246a to a connection of light source 210. Contact ele-
ments 220b, 220b’ are connected to an electrically con-
ductive track 245b on PCB 240, this being connected via
one or more feedthroughs 246b to another connection
of light source 210. In this way light source 210 can thus
be fed via the first and second electrically conductive
tracks 130a, 140a; 130b, 140b, the electrically conduc-
tive tracks 245a, 245b and the contact elements 220a,
220a’; 220b, 220b’. Additional conductive tracks which
are optionally carried through opening 235 to a position
outside housing 230 can optionally be provided on side
242 of PCB 240 so that light source 210 can be placed
at a distance from wall 232.
[0026] Profile 110 preferably has a curvature with a
radius of curvature R lying between 5 cm and 5 m, more
preferably between 10 cm and 2.5 m, still more preferably
between 20 cm and 1.5 m. Carrier 120 with the first and
second electrically conductive layers 130a, 130b; 140a,
140b take a flexible form such that carrier 120 can be
given the necessary curvature.
[0027] Profile 110 describes a closed periphery, and
the at least one first and second electrically conductive
track 130a; 130b is preferably arranged along at least
70% of the periphery of profile 110, preferably along at
least 90% of the periphery of the profile, still more pref-
erably along the whole periphery of the profile as shown
in figure 1A.
[0028] Profile 110 preferably has at least on the side

111 on which the carrier is arranged a colour correspond-
ing substantially to the colour of the at least one second
electrically conductive track 130a; 130b. When a graphite
layer is for instance used for the second electrically con-
ductive track 130a, 130b, profile 110 preferably has at
least on the side 111 on which the carrier is arranged a
colour with R,G,B values in the following range: R value
between 00 and 90; G value between 00 and 90; B value
between 00 and 90; wherein preferably at least one of
the R value, the G value and the B value is smaller than
50, still more preferably smaller than 30. When a con-
ductive polymer or a conductive paint is used, many dif-
ferent colours can be chosen for the second electrically
conductive layer 130a, 130b, and a colour can thus be
chosen which corresponds to the colour of profile 110.
[0029] The skilled person will appreciate that, instead
of two first and second electrically conductive tracks, it
is also possible to provide three or more first and second
electrically conductive tracks on carrier 120.
[0030] An embodiment of a lighting module is shown
in detail in figures 2A-2B. Lighting module 200 comprises
a housing 230 with an opening 235 and a PCB 240 mount-
ed in housing 230. Contact elements 220a, 220a’; 220b,
220b’ and the light source 210 connected thereto are
mounted on opposite sides 241, 242 of this PCB 240,
and light source 210 is mounted so as to emit light through
the opening 235 in housing 230. Housing 230 of lighting
module 200 takes the form of a holder with an open side
231 in which or against which the PCB 240 is mounted.
Holder 230 has a bottom wall 232 and four upright side
walls 233, 234. Opening 235 is provided in the wall 232
lying opposite the open side 231. The side 242 on which
light source 210 is mounted is directed toward the interior
of holder 230, and the side 241 on which contact ele-
ments 220a, 220a’; 220b, 220b’ are mounted is directed
toward the area outside holder 230. Lighting module 200
is configured to be received removably and/or slidably in
the channel-like profile 110. The edge 236 of side walls
233 can have a curvature corresponding to the curvature
of profile 110, such that holder 230 can connect properly
to the inner side 111 of profile 110. Further provided in
side walls 233 are recesses 237 through which tiltable
arms 238 are movable. Tiltable arms 238 can be adjusted
to protrude to greater or lesser extent from recesses 237
for the purpose of fixing/removing lighting module 200
in/from profile 110. A handle 250 which is connected to
tiltable arms 238 in order to rotate tiltable arms 238 can
further be provided.
[0031] Figure 3 illustrates a second embodiment of a
fitting 100 with a profile 110 on which two carriers 120a,
120b are mounted at a mutual distance. Profile 110 can
be annular or straight, and has a substantially U-shaped
cross-section, with an open side. Each carrier 120a, 120b
is mounted against an inner side 111 of profile 110,
wherein the inner side 111 lies opposite the open side.
Each carrier 120a, 120b has an inner side which is mount-
ed by means of an adhesive layer 150a, 150b against
profile 110. The outer side of carrier 120a, 120b is pro-
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vided with a first electrically conductive track 140a, 140b
of a first material with good conductivity, preferably a met-
al or a metal alloy, and typically copper. The first electri-
cally conductive track 140a, 140b is covered with a sec-
ond electrically conductive track 130a, 130b which is
manufactured from a second material. The first material
has a greater electrical conductivity than the second ma-
terial, and these materials can be chosen as described
above for the variant of figures 1A-1D. The carrier 120a,
120b and the associated first electrically conductive track
140a, 140b can form part of a flexible PCB.
[0032] The skilled person will appreciate that, instead
of two carriers 120a, 120b, it is also possible to provide
three or more carriers with associated electrical tracks
on profile 110. It is further also possible to provide only
one carrier 120a on profile 110, wherein profile 110 itself
can function as second conductor. In such an embodi-
ment a lighting module 200 will be provided with at least
one contact element which makes contact with the sec-
ond conductive track on carrier 120a, and with at least
one additional contact element which makes contact with
profile 110 itself.
[0033] Figures 4A-4C illustrate different variants of fit-
ting 100. In the variant of figure 4A profile 110 is elongate
and has a length L. Carrier 120 with a first and second
electrically conductive track 130, 140 is preferably ar-
ranged along at least 70% of the length L of profile 110,
preferably along at least 90% of the length L of profile
110, still more preferably along substantially the whole
length L of profile 110. In the drawn variant the profile
has a U-shaped cross-section. It is however also possible
to give the profile for instance an H-shaped cross-section,
wherein a carrier 120 with a first and second electrically
conductive track 130, 140 can then be provided on either
side of the central wall of the profile.
[0034] In the variant of figure 4B profile 110 describes
a circular arc. Carrier 120 with a first and second electri-
cally conductive track 130, 140 is preferably arranged
along at least 70% of the length L of profile 110, preferably
along at least 90% of the length L of profile 110, still more
preferably along substantially the whole length L of profile
110. In the drawn variant the profile has a U-shaped
cross-section, but the skilled person will appreciate that
the cross-section can also be H-shaped, as described
above. Figure 4C shows yet another variant with a curved
profile 110 which describes an S shape. Profile 110 has
an H-shaped cross-section here, and a carrier 120; 120’
with respective first and second electrically conductive
tracks 130, 140; 130’, 140’ is provided on either side of
central wall 111 of profile 110.
[0035] The skilled person will appreciate that many
modifications and variants can be envisaged within the
scope of the invention, which is defined solely by the
following claims.

Claims

1. Lighting device comprising a fitting (100) and one or
more lighting modules (200) which can be mounted
therein; wherein the fitting (100) comprises a profile
(110) and a carrier (120); wherein the carrier (120)
has an inner side (121) and an outer side (122),
wherein the inner side (121) is mounted against the
profile (110); wherein the outer side (122) is provided
with at least one first electrically conductive track
(140a; 140b) of a first material and each first electri-
cally conductive track is covered with a second elec-
trically conductive track (130a; 130b) which is man-
ufactured from a second material; wherein the one
or more lighting modules (200) each comprise a light
source (210) and at least one electrical contact ele-
ment (220a; 220b) connected thereto; wherein the
one or more lighting modules (200) can be coupled
to the fitting (100) such that the at least one electrical
contact element (220a; 220b) makes contact with
the at least one second electrically conductive track
(130a; 130b); wherein the first material has a greater
electrical conductivity than the second material at
20°C.

2. Lighting device according to claim 1, wherein the first
material is a metal or a metal alloy.

3. Lighting device according to claim 1 or 2, wherein
the second material comprises a binder and electri-
cally conductive particles.

4. Lighting device according to any of the foregoing
claims, wherein the second material is a graphite
material.

5. Lighting device according to any of the foregoing
claims, wherein the surface resistance of the second
electrically conductive track is smaller than 100
ohm/square, preferably smaller than 80 ohm/square
and more preferably smaller than 60 ohm/square.

6. Lighting device according to any of the foregoing
claims, wherein the second material is one of the
following: an electrically conductive paint or varnish;
an electrically conductive ink; an electrically conduc-
tive coating.

7. Lighting device according to any of the foregoing
claims, wherein the second electrically conductive
track (130a; 130b) is a printed, sprayed or dispersed
electrically conductive flexible layer.

8. Lighting device according to any of the foregoing
claims, wherein the carrier and the at least one first
electrically conductive track form part of a flexible
PCB.
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9. Lighting device according to any of the foregoing
claims, wherein the profile (110) has a curvature,
and the carrier (120) with at least one first electrically
conductive track (140a; 140b) and with at least one
second electrically conductive track (130a; 130b) is
flexible such that it can be bent against the profile
and follows the curve.

10. Lighting device according to any of the foregoing
claims, wherein the profile (110) has a radius of cur-
vature (R) lying between 5 cm and 5 m, preferably
between 10 cm and 2.5 m, still more preferably be-
tween 20 cm and 1.5 m.

11. Lighting device according to any of the foregoing
claims, wherein the profile (110) describes a closed
periphery and wherein the at least one first and sec-
ond electrically conductive track (130a; 130b) is ar-
ranged along at least 70% of the periphery of the
profile (110), preferably along at least 90% of the
periphery of the profile, still more preferably along
the whole periphery of the profile.

12. Lighting device according to any of the foregoing
claims, wherein the profile is elongate and has a
length, and wherein the at least one first and second
electrically conductive track (130a; 130b) is ar-
ranged along at least 70% of the length (L) of the
profile (110), preferably along at least 90% of the
length of the profile, still more preferably along sub-
stantially the whole length of the profile.

13. Lighting device according to any of the foregoing
claims, wherein the profile (110) has at least on the
side (111) on which the carrier is arranged a colour
corresponding substantially to the colour of the at
least one second electrically conductive track (130a;
130b) and/or wherein the profile (110) has at least
on the side (111) on which the carrier is arranged a
colour with R,G,B values in the following range:

R value between 00 and 90;
G value between 00 and 90;
B value between 00 and 90;
wherein preferably at least one of the R value,
the G value and the B value is smaller than 50,
still more preferably smaller than 30.

14. Lighting device according to any of the foregoing
claims, wherein the carrier (120) is mounted on the
profile (110) by means of a double-sided adhesive
tape (150); and/or wherein the plurality of lighting
modules (200) each comprise:

a housing (230) with an opening or light-trans-
mitting part (235);
a PCB (240) mounted in the housing, wherein
the at least one contact element (220a; 220b)

and the light source (210) connected thereto are
mounted on opposite sides (241, 242) of this
PCB (240), and the light source (210) is mounted
so as to emit light through the opening or the
light-transmitting part (235) in the housing (230);
and/or wherein the housing (230) of the lighting
module (200) takes the form of a holder with an
open side (231) in which or against which the
PCB (240) is mounted, wherein the opening
(235) or light-transmitting part is provided in a
side (232) of the holder lying opposite the open
side (231); and/or wherein the at least one con-
tact element (220a, 220b) comprises at least
one resilient element which makes contact by
spring action with the at least one second elec-
trically conductive track (130a; 130b); and/or
wherein the profile (110) is an optionally curved
channel-like profile, and wherein the lighting
modules (200) are dimensioned to be received
in the channel-like profile (110); and/or wherein
the lighting modules (200) are configured to be
received removably and/or slidably in the chan-
nel-like profile (110).

15. Light fitting for use in a lighting device according to
any of the foregoing claims, wherein the fitting com-
prises a profile and a carrier; wherein the carrier has
an inner side and an outer side; wherein the inner
side is mounted against the profile; wherein the outer
side (122) is provided with at least one first electri-
cally conductive track (140a; 140b) of a first material
and each first electrically conductive track is covered
with a second electrically conductive track (130a;
130b) which is manufactured from a second material;
wherein the at least one first and second electrically
conductive track is intended to be connected to a
power supply; wherein one or more lighting modules
can be coupled to the fitting such that at least one
electrical contact element of each lighting module
makes contact with the at least one second electri-
cally conductive track; wherein the first material has
a greater electrical conductivity than the second ma-
terial.
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