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Description

FIELD OF THE INVENTION

[0001] The present invention concerns a light strip and
the relative method of manufacture, in particular in the
field of lighting technology to manufacture light strips that
support, on their length, light sources, for example but
not only LEDs (Light Emitting Diodes).
[0002] Said strips are applicable on profiles, tables,
doors, furniture components in general, wall portions,
floors, ceilings and false ceilings, and in other various
applications, indoor or outdoor, in which particular aes-
thetic effects and/or focused and/or distributed lighting
are wished.

BACKGROUND OF THE INVENTION

[0003] The light strips that can be used in the lighting
and furniture sector to create points/light zones distrib-
uted in specific portions of wall elements or furniture com-
ponents are known.
[0004] The development of LED and OLED (Organic
led) technology, together with increasingly advanced ar-
chitectural requests and proposals, has permitted the de-
velopment of technologically advanced solutions, allow-
ing to create extremely sophisticated lighting effects, in
particular combined with profiles and edges of furniture
components, as well as windows and doors, partitions,
external walls and more.
[0005] Such a light strip normally consists of a longitu-
dinal support, or profile, with prevailing length over width,
made of normally flexible material on which a thin coating
of copper, mono- or bi-layer, is applied, which creates
the conductive track(s) for the electrical power supply of
the light sources.
[0006] This combination between profile and conduc-
tive coating forms a so-called PCB (Printed Circuit Board)
on which the light sources, as well as the related electri-
cal/electronic power supply and management compo-
nents are applied, and from which the light sources obtain
the electrical power supply.
[0007] At the positioning of the light sources, a base in
rigid material is normally provided, which forms a stable
support for the correct positioning and maintenance of
the light sources in place and guarantees the necessary
mechanical tightness of the strip, as well as of the welds
and of the electrical connections. Once the desired ar-
rangement of the light sources has been made, the strip
is coupled to a profile made of plastic material or silicone,
and the whole is then embedded in a resin, or similar
material, which seals and defines the final shape of the
strip. This resin, usually made of silicone material, en-
sures high electrical insulation, making the strip applica-
ble also outdoors.
[0008] Said profile has a substantially "U"-shape, so
that it can be filled by said protective resination. The walls
of the profile have the task of containing the liquid resin

during pouring and must have the intrinsic characteristic
of keeping the resin adhering to the walls once it has
solidified. Said "U"-shaped profile also has the charac-
teristic of having an open side from which the light beam
comes out through the protective resin, while the other
walls closed by the profile itself do not allow the light to
exit.
[0009] The profiles are obtained by extrusion of normal
plastic material, such as silicone, polyvinylchloride (PVC)
or polyurethane (PU), and packed in the form of a tape
or ribbon in reels that limit their overall size and facilitate
the transport thereof. Not winding the profiles in reels but
keeping them in a linear arrangement would be uneco-
nomical, both from the point of view of transport and stor-
age, and from the point of view of processing. The reel
during the manufacture of the light strip will be unwound
and the profile cut to the desired length having the pos-
sibility of creating strips with lengths that are even differ-
ent from the standard ones, thus avoiding waste.
[0010] However, there is a problem in making reels
with "U"-shaped profiles because their shape makes it
difficult to wind them. They should in fact be crushed so
as to form a tape or ribbon. Being made of plastic material,
this crushing in the tape or ribbon is possible even if it
will damage the shape of the "U" because, once the reel
is unwound, the profile will hardly return to the starting
shape. In fact, the crushing suffered by the profile in order
to be wound into a reel compromises not only the shape
but also cracks might occur that would affect the mechan-
ical properties of the profile itself.
[0011] In an attempt to obviate these drawbacks at
present there are profiles on the internal surface of which
parallel and deep incisions are made that facilitate the
folding of the edges. These incisions are therefore made
in the connection zone between the base of the profile
and the side walls that give rise to the substantially "U"-
shape.
[0012] In this way it is possible to pass from a ribbon
to a "U"-shaped profile thanks to precisely the folding
along these incisions. In doing so, however, the incisions
become a point that presents much less material, with
consequent weakening, which can also lead to the un-
wanted cutting of the profile itself at the time when the
strip is folded in the implementation step.
[0013] A rigid support having the desired shape is often
used to allow the profile to pass from the flat shape to
the "U"-shape. The ribbon is inserted into said rigid sup-
port and is crushed at the walls to make them take the
"U"-shape. In order to obtain an effective forming, it is
necessary that the side walls of the profile adhere to the
side walls of the rigid support.
[0014] Since the ribbon is provided with such deep in-
cisions, this adhesion cannot be obtained so easily be-
cause the side walls of the profile once they are inserted
in the template will tend to fold inwards. The not perfect
adhesion between the side walls of the profile with the
template means that the resin pouring is not perfect and
the section is not constant throughout the length of the
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light strip. In practice, the strips obtained with this profile
always have some difference from each other and do not
have the characteristics of seriality that these products,
which are also designed to be put into operation visually
and therefore with a uniform and pleasant appearance,
should have.
[0015] The materials with which the profiles are nor-
mally made, such as silicone, PVC or polyurethane (PU),
with the time passing by and with adverse atmospheric
and environmental conditions tend to lose their mechan-
ical qualities. The UV rays of the sun tend to yellow the
profile which is usually white in colour for architectural
and aesthetic reasons. The sun, in addition to causing
pigmentation problems, affects with its heat situations
where the application is particularly unfavourable. Think
of an installation on a glass facade in the middle of sum-
mer, perhaps at latitudes close to the tropics, where tem-
peratures in those places can exceed 50 °C. PVC and
polyurethane (PU), for example, tend to soften with con-
sequent problems on the adhesion of the strip on a re-
cessed housing thereof. In an installation where the light
strip is pointing downwards, if the strip softens it will tend
to come out of the recessed housing resulting in detach-
ment and fall. To avoid dangers, the trend is to avoid
using these products in geographical areas or in partic-
ular installations where it is known that the temperature
may exceed a critical threshold. Another criticality of
these profile materials is the non-excellent adhesion with
the resin once it has solidified. Excessive bending tends
to compromise the adhesion between the two materials
limiting their radius of curvature in order to prevent them
from detaching.
[0016] There is therefore the need to perfect a light
strip and relative method of manufacture that can over-
come at least one of the disadvantages of the state of
the art.
[0017] In particular, one purpose of the present inven-
tion is to manufacture a light strip in which the profile has
and maintains high mechanical properties, which can be
wound up without difficulty into a reel and which does not
have weakening points, especially in the connection zone
between the base and side walls of the profile.
[0018] A further purpose of the invention is to manu-
facture a light strip in which the profile returns without
difficulty to the initial shape after having been unwound
from the reel and which does not undergo significant yel-
lowing and softening phenomena at high temperatures.
[0019] A further purpose of the invention is to manu-
facture an extremely flexible and resistant light strip that
can be shaped into various shapes, even three-dimen-
sional ones, without compromising its mechanical prop-
erties.
[0020] Another purpose of the present invention is to
develop a method of manufacture of the aforementioned
light strips that is effective, fast and economical.
[0021] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-

poses and advantages.

SUMMARY OF THE INVENTION

[0022] The present invention is set forth and charac-
terized in the independent claims. The dependent claims
describe other characteristics of the present invention or
variants to the main inventive idea.
[0023] In accordance with the above purposes, a light
strip according to the present invention comprises a flex-
ible printed circuit provided with one or more light sources
and housed in a substantially "U"-shaped profile.
[0024] According to one aspect of the invention, said
profile is made by means of an elastic memory or shape
memory polymeric material and has a substantially con-
stant thickness at least in a connection zone between its
base and its side walls.
[0025] Thanks to the use of said elastic memory or
shape memory polymeric material and to the uniformity
of thickness in said connection zone, the profile_has and
maintains high mechanical properties, can be wound up
without difficulty into a reel and does not have weakening
points, such as grooves, incisions or the like, especially
in said connection zone.
[0026] Moreover, said profile can easily return to the
initial shape after having been unwound from the reel
and does not undergo significant yellowing and softening
phenomena at high temperatures.
[0027] The present light strip is therefore extremely
flexible and resistant and can be shaped into various
shapes, even three-dimensional ones, without compro-
mising its mechanical properties.
[0028] According to a further aspect of the invention,
said polymeric material is a thermoplastic elastomer such
as TPC-ET copolyester or the like.
[0029] According to a further aspect of the invention,
said profile has a substantially smooth internal surface
at least at said zone, which is therefore free of grooves,
incisions or the like.
[0030] A further purpose of the invention is a method
of manufacture of a light strip, comprising at least one
step of extruding an elastic memory or shape memory
polymeric material so as to obtain a profile and at least
one forming step, in which said profile is inserted into a
template to give it a substantially final "U"-shape and a
flexible printed circuit provided with one or more light
sources is housed therein.
[0031] According to a further aspect of the invention,
prior to insertion into said template, said profile has a
substantially flared or open "U"-shape. Thanks to said
partial shape, when said profile is inserted in said tem-
plate, its side walls tend to press against the side walls
of said template. The positioning of said profile in said
template is therefore extremely precise and stable.
[0032] According to a further aspect of the invention,
said method comprises a step of filling said profile in
which a liquid element, such as resin or the like, is poured
inside said profile.
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[0033] According to a further aspect of the invention,
said profile, at the end of said extrusion step, is flattened
and wound in a reel, so that it can be easily transported.
[0034] According to a further aspect of the invention,
prior to introduction into said template, said profile is un-
wound from said reel and, following said unwinding, it
automatically takes back said "U"-shape it had at the end
of said extrusion step.
[0035] Basically, the operation of winding the profile in
said reel takes place by applying a certain tension, which
flattens said profile. When the reel is unwound, the ten-
sion ceases and the profile, thanks to the elastic memory
or shape memory material of which it is made up, auto-
matically returns to said substantially "U"-shape.
[0036] According to a further aspect of the invention,
said extrusion step takes place at a temperature of about
195°-200°C, which has proved optimal for obtaining a
profile with high mechanical and structural properties.
[0037] According to a further aspect of the invention,
said method provides for a cooling and calibration step
of the profile at the end of said extrusion step.

DESCRIPTION OF THE DRAWINGS

[0038] These and other aspects, characteristics and
advantages of the present invention will become appar-
ent from the following description of some embodiments,
given as a non-restrictive example with reference to the
attached drawings wherein:

- fig. 1 is a cross-sectional view of a light strip accord-
ing to the present invention;

- fig. 2 is a schematic axonometric view of a step of
manufacture of the present light strip;

- fig. 2a is a larger scale view of a zone of fig. 2;
- fig. 3 is a schematic axonometric view of a step of

winding the profile of the present light strip;
- fig. 3a is a larger scale view of an area of fig. 3;
- figs. 4a-4e are schematic views of a sequence of

further steps of manufacture of the present light strip.

[0039] We must clarify that in the present description
the phraseology and terminology used, as well as the
figures in the attached drawings also as described, have
the sole function of better illustrating and explaining the
present invention, their function being to provide a non-
limiting example of the invention itself, since the scope
of protection is defined by the claims.
[0040] To facilitate comprehension, the same refer-
ence numbers have been used, where possible, to iden-
tify identical common elements in the drawings. It is un-
derstood that elements and characteristics of one em-
bodiment can be conveniently combined or incorporated
into other embodiments without further clarifications.

DESCRIPTION OF SOME EMBODIMENTS OF THE 
PRESENT INVENTION

[0041] Detailed reference will now be made to the pos-
sible embodiments of the invention, one or more instanc-
es of which are shown in the attached figures by way of
example only. The phraseology and terminology used
herein is also for non-limiting exemplary purposes.
[0042] With reference to the accompanying drawings,
see in particular fig. 1, a light strip 10 according to the
present invention comprises a flexible printed circuit 11,
provided with one or more light sources 15 and housed
in a profile 12 provided with a base 13 and side walls 14
that give it a substantially "U"-shape. Said profile 12 has
a substantially constant thickness at least in a connection
zone Z between said base 13 and said side wall 14 and
is made by means of an elastic memory or shape memory
polymeric material.
[0043] Said profile 12, in said connection zone Z, is
therefore free of grooves or deep incisions. In particular,
said profile 12 has a smooth internal surface 16 at least
at said zone Z.
[0044] Said material with which said profile 12 is made
is in particular a thermoplastic elastomer such as TPC-
ET copolyester or the like.
[0045] Copolyester (TPC-ET) is substantially a tech-
nopolymer that possesses elastic or shape memory char-
acteristics as well as intrinsic qualities such as the ability
to make the resin adhere more to the side walls 14 with
consequent higher bending radii than what happens in
the known profiles and the resistance to UV rays and to
high temperatures without softening and losing the me-
chanical qualities. The ability of a technopolymer to return
to the initial shape at the end of a stress depends mainly
on two parameters: the "Compression Set" and the "Ten-
sion Set". The first one measures the permanent defor-
mation at the end of a compressive force while the second
one measures the permanent deformation after a tensile
force. The copolyester (TPC-ET) has both these low val-
ues so at the end of a stress it returns to the starting
shape. Other polymers such as PVC or silicone tend to
elongate even during the step of positioning on the rigid
resination support, with the drawback that the final light
strips will hardly have a constant length due to these un-
controlled elongations.
[0046] Said light strip 10 comprises a filling covering
17 of said profile 12. Said covering 17 is obtained by
pouring a liquid element, such as resin or the like, inside
the profile 12 so as to cover the flexible printed circuit 11
and ensure a high degree of protection. The resin can
be above flush with the profile 12 and ensures a high
electrical insulation, making the strip applicable also out-
doors.
[0047] Said light strip 10 may have, on each of the op-
posite side walls 14 of the profile 12, teeth 18 comprising
above an inclined plane 20 and below a striking surface
21. Said teeth 18 preferably extend over each of said
side walls 14 throughout the entire extension of the profile
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12.
[0048] Said teeth 18 are useful in the case of using a
flexible printed circuit 11 with fins 19 on the side or the
like, illustrated schematically in hatching.
[0049] Said teeth 18 are configured to allow a mechan-
ical coupling of the fins 19 with said profile 14. Said teeth
18 substantially allow the insertion from above and by
snapping of the flexible printed circuit 11 inside the profile
12. The fins 19 can in fact slide along the inclined plane
20 and then abut against the striking surface 21.
[0050] A method according to the invention for the
manufacture of said light strip 10 provides at least one
step of extruding an elastic memory or shape memory
polymeric material so as to obtain said profile 12 provided
with said base 13 and said side walls 14 and at least one
forming step, in which said profile 12 is inserted into a
template 25 to give it a final substantially "U"-shape. Said
flexible printed circuit 11 provided with one or more light
sources 15 is housed in said profile 12.
[0051] The elastic memory or shape memory polymer-
ic material, see figures 2 and 2a, is extruded, in particular
at a temperature of about 195-200°C, through an extru-
sion die 22 which gives it a substantially partial "U"-
shape. Said partial shape is like a flared, or open, "U"
therefore with decreasing width from the top of the side
walls 14 to the base 13, see fig. 4a.
[0052] Subsequently, said profile 12 passes through a
calibration device 23, where it is progressively cooled
down by means of water jets, for example. This passage
in said calibration device 23 is useful for maintaining the
desired measurements and avoiding deformations in
said cooling step.
[0053] At the exit from the calibration step, the profile
12 has reached room temperature and is wound into a
reel 24, see figures 3 and 3a. During winding, the profile
12 passes from the partial open "U" shape to the ribbon
shape, then it is flattened. The ribbon shape of fig. 3a is
obtained by tensioning said profile 12 on said reel 24. It
can be further noted in fig. 3a the internal surface 16 of
the profile 12 which is smooth and free of grooves or
incisions.
[0054] Once the reel 24 is unwound and the tension
ceases, the profile 12 returns to the starting partial "U"-
shape, that is, that it had at the end of the extrusion step.
Said elastic memory or shape memory polymeric mate-
rial of which said profile 12 is made therefore has the
ability to return to the original configuration, i.e. "U"-
shaped, once the load that kept it in an alternative con-
figuration, i.e. flattened, is removed. In this case the load
is represented by the tension to which the profile 12 is
subjected during the winding into the reel 24.
[0055] In the step of forming the light strip 10, said reel
24 with the profile 12 is unwound and then the profile 12
that is again like a "U" is inserted in said template 25,
also substantially "U"-shaped. See fig. 4a. Said template
25 has in particular a base 26 and side walls 27 orthog-
onal to said base 26. Said template 25 therefore has a
shape conjugated to the external shape of the light strip

10 that is to be obtained and in particular to the final
external shape of said profile 12.
[0056] Advantageously, said profile 12 has a partially
flared "U"-shape, therefore, as schematized in fig. 4b,
once it has been inserted into the template 25, its side
walls 14 tend to exert a thrust S towards the side walls
27 of said template 25, adhering perfectly to its internal
shape. The material with which the profile 12 is made up,
i.e. the elastic memory or shape memory polymeric ma-
terial, also contributes to improving the adaptation to the
shape of said template 25.
[0057] Subsequently, the flexible printed circuit 11 is
inserted into said profile 12 and the resin pouring or the
like is carried out, so as to manufacture said covering 17,
see figures 4c and 4d.
[0058] The ability of the elastic memory or shape mem-
ory polymeric material to adhere optimally to the resin,
causes the finished light strip 10, i.e. with the covering
17, to have upon extraction a final "U"-shape with side
walls 14 orthogonal to the base 13, therefore no longer
the partial flared shape that the profile 12 had before
insertion into the template 25.
[0059] It is clear that modifications and/or additions of
parts can be made to the light strip or to the relative meth-
od of manufacture as described heretofore, without de-
parting from the field and scope of the present invention,
as defined by the claims.
[0060] It is also clear that, although the present inven-
tion has been described with reference to some specific
examples, a person skilled in the art shall certainly be
able to achieve other equivalent forms of light strip and
relative method of manufacture, having the characteris-
tics as set forth in the claims and hence all coming within
the field of protection defined thereby.
[0061] In the following claims, the sole purpose of the
references in brackets is to facilitate their reading and
they must not be considered as restrictive factors with
regard to the field of protection defined by the claims.

Claims

1. Light strip (10), comprising a flexible printed circuit
(11) provided with one or more light sources (15) and
housed in a substantially "U"- shaped profile (12),
characterized in that said profile (12) is made by
means of an elastic memory or shape memory pol-
ymeric material with a substantially constant thick-
ness at least in a connection zone (Z) between its
base (13) and its side walls (14).

2. Light strip (10) as in claim 1, characterized in that
said polymeric material is a thermoplastic elastomer
such as TPC-ET copolyester or the like.

3. Light strip (10) as in claim 1 or 2, characterized in
that said profile (12) has a substantially smooth in-
ternal surface (16), free of grooves, incisions or the
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like, at least at said zone (Z).

4. Method of manufacture of a light strip (10), charac-
terized in that it comprises at least one step of ex-
truding an elastic memory or shape memory poly-
meric material, so as to obtain a profile (12) and at
least one forming step, in which said profile (12) is
inserted into a template (25) to give it a substantially
final "U"-shape and a flexible printed circuit (11) pro-
vided with one or more light sources (15) is housed
therein.

5. Method as in claim 4, characterized in that, prior
to insertion into said template (25), said profile (12)
has a substantially flared or open "U"-shape.

6. Method as in claim 4 or 5, characterized in that it
comprises a step of filling said profile (12) in which
a liquid element, such as resin or the like, is poured
inside said profile (12).

7. Method as in any claim hereinbefore, characterized
in that said profile (12) at the end of said extrusion
step is flattened and wound in a reel (25).

8. Method as in claim 7, characterized in that before
introduction into said template (25), said profile (12)
is unwound from said reel (25) and, following said
unwinding, it automatically takes back said "U"-
shape it had at the end of said extrusion step.

9. Method as in any claim hereinbefore, characterized
in that said extrusion step is brought to an end at a
temperature of about 195°-200°C.

10. Method as in claim 9, characterized in that down-
stream of said extrusion step there is provided a cool-
ing and calibration step of said profile (12).

9 10 
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