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(54) MODULAR LED LAMP

(57) Modular lamp (1) comprising:
- A hollow extruded tube (7) of a pre-defined length of a
material transparent at least for a portion of the wall of
said tube (7), housing
- An electronic board (10 or 11) on which a plurality of
LEDs (12) is mounted;
- Two head caps (3);
- A power cable (2);
characterized in that
- Said extruded tube (7) has its external wall impenetrable
to liquids, and the two head caps (3) are fixed so as to
close in a waterproof way said two ends of said extruded
tube (7) through ultrasonic welding;
- A rigid covering profile (8) of opaque material having a
channel-like cross section being provided, the said rigid
covering profile having clamping means cooperating with

clamping seats at opposite sides of the said tube (7) and
covering the said tube (7) for a certain portion of its cross
section,
- Optionally at least a clip (5), optionally provided with a
screw (6) for the permanent fastening of said lamp to a
support, or wherein said clip (5) is produced in the form
of a magnet for a removable fastening to a ferromagnetic
support;
- The said clip having opposite lateral wings provided
with clamping means cooperating with clamping seats
on opposite sides of the tube (7) in absence of the cov-
ering profile (8) on the said tube (7);
- The said clamping means of the clip cooperating also
with engaging means on opposite sides of the covering
profile (8) optionally mounted on the said tube (7).
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Description

Description

[0001] The present invention relates to the technical
field of lighting, and in particular to modular LED lamps
which can be used for a variety of aims, like ambient
lighting, the lighting of goods placed on sale shelving,
e.g. fruit and vegetable shelving, refrigerated shelving,
indoor vegetable growing (microgreen), in greenhouses
etc.
[0002] In the art, LED lamps using LEDs with wave-
lengths chosen according to the desired aim are known.
[0003] Typically said lamps have an oblong shape, with
a longitudinal axis much longer than their width and
height. Typical exemplary dimensions are height 17 mm,
width 17 mm and variable lengths, indicatively 30 cm up
to 1 or more metres.
[0004] Typically, said lamps are produced assembling
a plurality of components; e.g., a lamp according to the
known art is IT 202017000066916 by the same applicant.
Said lamp comprises:

- A lamp body;
- An electronic board on which components are

mounted;
- A transparent or semi-transparent cover.

[0005] The connection between lamp body and trans-
parent or semi-transparent body requires the presence
of a gasket in the case of waterproof lamps; this feature
can be important when said lamps are used for indoor
growing or inside greenhouses.
[0006] Moreover, the use of a control unit to adjust e.g.
the colour temperature of the light emitted by said lamp,
or the emission of particular wavelengths is known. If the
environment must be sensitive to the presence/absence
of persons, inside the lamp there is provided a beacon,
allowing a dialogue between the lamp control unit and a
portable device carried by a person entering into said
environment. Said kind of arrangement is described e.g.
in the applications IT 102015000074947 and IT
102015000074960 of ELCA Technologies.
[0007] In this context, a beacon is a device transmitting
a signal. A Bluetooth® beacon transmits in a repetitive
way, with a pre-determined periodicity, a radio signal ac-
cording to the Bluetooth® standard at 2.4 GHz, contain-
ing a unique identifier in a codified way according to Blue-
tooth® standard, specific for each device. Analogously,
a Wi-Fi beacon transmits in a repetitive way, with a pre-
determined periodicity, a radio signal according to IEEE
802.11 standard, containing in a codified way according
to IEEE 802.11 standard a univocal identifier for each
device.
[0008] For a manufacturing company providing a ba-
sic, modular model of lamp is interesting: in this way,
different models of lamps, adaptable to the different re-
quirements of sundry customers, can be produced.

[0009] Aim of the present invention is providing a mod-
ular LED lamp, which is easy and cheap to produce. A
further aim of the present invention is the miniaturization
of said lamp, which so becomes even more versatile in
its use.
[0010] This object is achieved by an apparatus and a
method having the features of the independent claims.
Advantageous embodiment and refinements are speci-
fied in the claims dependent thereon.
[0011] The lamp according to the present invention is
provided with an elongated shape with an approximately
elliptic transverse section. The main components of the
present invention comprise:

- An extruded tube, totally or partially transparent to
light;

- An electronic board on which at least one LED is
mounted;

- Two head caps;
- Optionally, a rigid profile, preferably made of alumin-

ium;
- Optionally, a PCB on which control elements are

mounted, like e.g. a microprocessor, a beacon, etc.;
- Optionally, a clip for fixing said lamp to a support.

[0012] Said extruded tube and/or said rigid profile has
mechanical grooves allowing to position one or more fix-
ing clips, which allow to modify the tilting of the lamp, too.
[0013] A first advantage of the present invention is the
extreme modularity of said lamp, from both mechanical
and electronic point of view.
[0014] A second advantage is the miniaturization of
said lamp: the lamp according to the present invention
has the following dimensions of lamp body: width 13 mm,
height 8-9 mm, and any desired length ranging 30 cm to
1 metre or more.
[0015] A third advantage is the possibility of obtaining
a waterproof lamp, placeable even in environments
wherein water for irrigating plants is needed.
[0016] A further advantage consists in the lack of use
of glue during lamp mounting; the components are ultra-
sonically welded, which allows to obtain a waterproof
lamp.
[0017] The lamp according to the present invention is
provided with a plurality of embodiments starting from
the same basic components. In the following, three non-
limitative, exemplary embodiments are listed:
[0018] In a first, simplest embodiment, the lamp com-
prises:

- An extruded tube;
- An electronic board;
- Two head caps;
- A power cable.

[0019] In a second, more complex embodiment, the
lamp comprises:
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- An extruded tube;
- An electronic board;
- A PCB comprising a sensor and/or a beacon;
- Two head caps;
- A power cable.

[0020] In a third, even more complex embodiment, the
lamp comprises:

- An extruded tube;
- An electronic board;
- Optionally a PCB comprising a sensor and/or a bea-

con;
- Two head caps;
- A power cable;
- Optionally, a profile made of aluminium or a rigid

material to improve the mechanical rigidity of the
lamp;

- Optionally, at least one clip for fixing said lamp to a
support.

[0021] The profile and the clip can be provided in com-
bination with any of the above-disclosed embodiments,
both together or the clip only.
[0022] Further advantages and properties of the
present invention are disclosed in the following descrip-
tion, in which exemplary embodiments of the present in-
vention are explained in detail based on the drawings:

Figure 1a, 1b Lamp according to the present inven-
tion in an axonometric view;
Figure 2 Exploded axonometric view of the lamp;
Figure 3a, 3b Transversal section of the extruded
tube, empty and while housing an electronic board;
Figure 4a, 4b Two consecutive details of the cable
retainer assembling, shown as exploded axonomet-
ric views;
Figure 5 Enlarged view of an embodiment of the clip;
Figure 6 A cross section of the tube to which a clip
is engaged;
Figure 7 A cross section of the tube to which the
covering profile is attached, and with the clip en-
gaged with the covering profile.

[0023] Figures 1 show a lamp 1 according to the
present invention in an axonometric view; in particular,
Figure 1a shows the lamp side oriented toward the public,
while Figure 1b shows the lamp side oriented towards
the support (ceiling, wall, etc.) to which said lamp is fixed.
[0024] Figure 1a shows a lamp 1 comprising a lamp
body 4, a head cap 3, from which a power cable 2 sticks
out, for the connection to power supply. Optionally, lamp
1 is provided with a clip 5, allowing its fixing, through a
screw, to sundry kinds of supports (masonry, wood, etc.).
[0025] Figure 1b shows the lamp 1 comprising said
body lamp 4, head cap 3, from which power cable 2 sticks
out for connection to power supply. Optionally, lamp 1 is
provided with a clip 5; in this view, a screw 6 is visible,

allowing to suitably fasten said lamp 1 to a fixed support
(ceiling, wall, etc.). In an alternative embodiment, said
clip can be manufactured in the form of a magnet, for its
removable fastening to a support made of a ferromag-
netic material.
[0026] Figure 2 shows an exploded axonometric view
of lamp 1. The lamp is shown with its side oriented to-
wards the public upside, like in Figure 1a.
[0027] Figure 2 shows an extruded tube 7 which can
house an electronic board 10 or 11 on which a plurality
of LEDs 12 is soldered; a rigid profile 8, preferably made
of aluminium; optionally a PCB 9 which can house differ-
ent electronic components; two head caps 3, one of which
is provided with a respective cable retainer 13; a power
cable 2.
[0028] Indicatively, an electronic board 10 comprises
just one kind of LEDs; an electronic board 11 comprises
LEDs of different kind.
[0029] The extruded tube 7 normally houses just one
kind of electronic boards 10 or 11 on which LEDs 12 are
soldered. Figure 2 has the aim to show the lamp versatility
for different aims. E.g., for a simple ambient lighting, an
electronic board 10 comprising LEDs of just one kind can
be inserted. If the colour temperature has to be varied or
lamp 1 is used for plant growing, and therefore radiations
having different wavelengths must be provided (e.g. red
620-670 nm; blue 400-500 nm; and far red 710-850 nm),
the electronic board 11 can be inserted, comprising LEDs
of different types emitting the suitable wavelengths or the
desired colour temperatures. In this case, it is possible
to obtain a dynamic white, i.e. the emission of white light
can be warmer (about 2.000 - 3.000 kelvin) or cooler
(4.000 - 6.500 kelvin), according to need.
[0030] Inside the extruded tube 7, optionally a PCB 9
is housed. Said PCB 9 can comprise different kinds of
sensors, e.g. presence or motion sensors, light and/or
colour temperature sensors, etc., and/or a commercial
electronic module known as beacon. Said at least sensor
and electronic device and/or beacon must be electrically
supplied through cable 2 in order to detect and transmit
data.
[0031] When besides electronic board 10 or 11 com-
prising LEDs, the optional PCB is present too, the two
components must be mounted in series and electrically
connected for electrical supply inside said extruded tube
7.
[0032] The presence of PCB 9 increases the versatility
for different uses of lamp 1: e.g. said PCB 9 can comprise
a sensor of presence/motion allowing to detect the pres-
ence of a human being, and therefore switch on said
lamp 1 only when at least a human being is present inside
the environment wherein said lamp is mounted. Said
PCB 9 can comprise an electronic unit allowing the var-
iation of colour temperature or the emission of different
wavelength by the LEDs mounted on the electronic board
11. The beacon can transmit to a central unit, possibly a
cloud, data about the working of a plurality of lamps con-
nected in a network.
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[0033] In this context, cloud indicates a type of Internet-
based computing that provides shared computer
processing resources and data to computers and other
devices on demand. It is a model for enabling ubiquitous,
on-demand access to a shared pool of configurable com-
puting resources (e.g., computer networks, servers, stor-
age, applications and services), which can be rapidly pro-
visioned and released with minimal management effort.
[0034] Said PCB 9 can be provided with two channels
(i.e. two power wires, visible in Figure 4a), allowing to
control said LEDs of just one type mounted on electronic
board 10. Said PCB 9 can have three channels (i.e. three
power wires), allowing to control a variety of LED types
mounted on the electronic board 11.
[0035] Figures 3a, 3b show a transversal section of the
extruded tube 7. Figure 3a shows an empty extruded
tube 7, while Figure 3b shows said extruded tube 7 hous-
ing an electronic board 10. The extruded tube 7 has ap-
proximately an elliptic section, with a preferably squared
lower portion 30 and a preferably rounded top section
31. The squared lower portion 30 has the aim to house
said electronic boards 10 or 11 and optionally said PCB 9.
[0036] The rounded top portion 31 has the aim to better
diffuse the light emitted by LEDs 12. In an embodiment,
the shape of the top section 31 can be chosen in a specific
way to improve light scattering, e.g. to concentrate it or
to confer a specific direction to light. E.g., suitable lenses
can be placed in correspondence of each LED 12.
[0037] When lamps are used to grow plants, e.g. in a
greenhouse, said extruded tube 7 can be protected with
a UV-protective varnish, so as to maintain its character-
istics of light permeability, without darkening or altering
(cracking) due to the action of environmental UV radia-
tions.
[0038] Inside the extruded tube 7 there are provided
two grooves 32, delimitated by a lower protrusion 35 and
an upper protrusion 34, which have the aim to retain in
place the electronic board 10 or 11 and optionally the
PCB 9 as shown in Figure 3b.
[0039] Outside said extruded tube 7 there are provided
two external symmetrical protrusions 33, which have the
aim to retain the rigid profile 8 when present, and/or at
least one clip 5 when present.
[0040] The two external protrusions 33 are each a lon-
gitudinal lateral rib extending for the whole axial length
of the extruded tube 7. Said rib, integrated in the shape
of the profile in the transversal section of the extruded
tube 7, is provided along each of the two opposed lateral
walls oriented perpendicularly to the electronic board 10
or 11 when mounted inside the extruded tube 7.
[0041] The clip 5 and the profile 8 are provided in their
transversal sections with two lateral longitudinal grooves,
one on each lateral longitudinal wall, which coincide with
the two ribs forming the external protrusions 33. The
grooves of clip 5 and/or rigid profile 8 have a shape cor-
responding to the lateral ribs of extruded tube 7, so as
to obtain a fastening. The clip 5 and/or the rigid profile 8
have a channel shape and can be coupled to said ex-

truded tube 7 through sliding.
[0042] According to a not shown embodiment, the rigid
profile 8 may be provided, in correspondence of said
grooves, with an external protrusion which forms two lat-
eral longitudinal protrusions analogue to those 33 of ex-
truded tube 7, and to which a clip 5 can be fastened, as
it is fastened to the extruded tube 7.
[0043] Said external protrusions of the rigid profile 8
are coinciding with the lateral longitudinal grooves and
are formed by a shaping of the lateral walls of the rigid
profile 8.
[0044] The said external, lateral protrusions 33 of the
tube 7, and the said external lateral protrusions of the
profile 8 are a specific embodiment of engaging seats for
clamping means on the clip 5 and on the profile 8. In the
above embodiment, the said clamping means are in the
form of grooves on the internal sides of the opposed lat-
eral walls of the channel shaped profile 8 and of the chan-
nel shaped clip 5.
[0045] Figures 5, 6 and 7 show an embodiment of the
tube 7, the covering profile 8 and the clip 5.
[0046] According to this embodiment, the clip 5 has a
base 105, which is provided with a hole for a fastening
screw 6. The base 105 is destined to overlap on a rear
wall 107 of the tube 7 defined in relation to the direction
of emission of the light form the light sources as describe
above. A lateral wing 305 is provided on each of two
opposed sides of the base 105 departing from the said
base 105, and each wing 305 ends with a clamping claw
405. In the present embodiment, the clamping claw is
formed by an arched end of the corresponding wing 305,
which is bent towards the centre of the base 105. In this
way, the wings 305 as well as the claw 405 are elastically
flexible and can be engaged either with the tube 7 or with
the covering profile 8.
[0047] From each one of the lateral walls 307 of the
tube 7 a protrusion 33 extends outwardly forming a step
407 opposed to the said rear wall 107 against which the
head edge of a corresponding clamping claw 405 engag-
es when the clip 5 is mounted on the tube 7.
[0048] The covering profile 8 which can be of an
opaque material, optionally also light reflecting, on the
side facing the tube 7 is destined to cover the rear wall
107 of the tube and partially the two lateral walls 307 of
the tube.
[0049] In the present embodiment, the covering profile
has a channel shaped cross section and the internal sur-
face facing the tube 7 has a form substantially corre-
sponding to the shape of the tube 7.
[0050] The covering profile 8 has a base wall 108 cov-
ering the rear wall of the tube 7 and lateral walls 208,
which are provided respectively with one internal longi-
tudinal groove 308 shaped correspondingly to the exter-
nal protrusions 33 of the tube 7. The grooves 208 end
with a longitudinal wall 508 overlapping the step formed
by the corresponding protrusion and thus securing the
covering profile 8 to the tube 7 against a separation by
a transverse displacement of the two parts one form an-
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other,
[0051] According to a further feature, which can be pro-
vided in combination with the present embodiment and
also with the previously described embodiment, the lat-
eral protrusions 33 of the tube show a trapezoidal cross
section having inclined lateral walls oriented transversal-
ly to the lateral walls 307 of the tube 7 and converging in
the outward direction from the centre of the tube 7. In
combination with this shape of the protrusions 33, the
grooves 308 on the lateral walls 208 of the profile 8 show
a cross section having a corresponding shape and di-
mensions to the one of the protrusions 33.
[0052] Along the external surface of each lateral wall
208 of the covering profile 8 a groove 308 is provided
forming an engagement seat for the clamping means of
the clip 5, namely for the head edge of the corresponding
clamping claw 405 of the clip 5.
[0053] As it appears clearly form the Figures, the in-
trinsic elasticity of the material of the clamping means
305, 405 of the clip 5, which can be for example metal
or plastic, combined with the shape of the said clamping
means allows a certain flexibility which provides on the
one hand the possibility of spreading out the wings and
at the same time of generating a clamping force to the
tube 7 or to the covering profile 8 ensuring that the en-
gaging condition with the protrusion 33 of the tube or with
the external grooves 408 on the covering profile 8 can
be maintained with a predetermined force.
[0054] At the same time the same clip 5 can be used
in combination with the two alternatives comprising the
tube 7 only (Figure 6), or the tube 7 on which the covering
profile 8 is mounted (Figure 7).
[0055] According to a variant embodiment of the clip
5, which can be provided in combination with any of the
previously described embodiments of the clamping and
of the cooperating engaging means, instead of a fasten-
ing screw, the base 105 of the clip can be a magnetic
element, or can be provided with a magnetic insert, or
can be shaped forming a seat or a housing for a magnet.
In this case fastening to magnetic walls can be provided
without the need of screws or similar devices.
[0056] As it is apparent from Figures 4a and 4b, the
head caps 3, too, have a shape in their lateral section,
which is corresponding to the shape of the transversal
section of the extruded tube 7 of the corresponding
grooves in which they are slid, when a head cap is as-
sembled on a corresponding end of said tube 7. The other
walls of the head cap, too, have shapes corresponding
to those of the extruded tube 7 in their transversal section,
so that the internal surface of each cap comes into con-
tact with a whole area of the tube. In this way, there are
no zones wherein the internal surface of the cap and the
external surface of the tube 7 are distanced from each
other.
[0057] At the ends of the extruded tube 7 there are
provided two head caps 3, having the aim to hermetically
seal said lamp 1. This type of construction of lamp 1 aims
to ensure the impermeability of the lamp to the water

used to irrigate a greenhouse, and even in the case of
cyclical washing. In the embodiment shown here, a pro-
tection IP66 or higher is ensured (IP Code, International
Protection Marking, IEC standard 60529). The first digit
after IP indicates the level of protection that the enclosure
provides against access to hazardous parts (e.g., elec-
trical conductors, moving parts) and the ingress of solid
foreign objects, while the second digit after IP indicates
the level of protection that the enclosure provides against
harmful ingress of water. IP66 means that concerning
the access of hazardous parts, no ingress of dust is pos-
sible, and complete protection against contact (dust tight)
is ensured; while concerning liquids means protected
from water projected in powerful jets.
[0058] The head caps 3 can be connected to said ex-
truded tube 7 in two distinct modes:

- Through ultrasonic spot welding of head caps 3 to
the extruded tube 7; in this case there must be pro-
vided a (not shown) gasket, or some silicone, in order
to ensure the desired IP protection. In this case, the
spot welding can be performed with one or two spots.

- Through a continuous ultrasonic welding of the head
caps 3 to the extruded tube 7, ensuring a continuity
of material capable of ensuring the desired IP pro-
tection. In this case, gasket or silicone can be omit-
ted.

[0059] Moreover, the head cap 3 performs an anti-ex-
traction and anti-rotation function with respect to power
cable 2.
[0060] In particular, inside said head cap 3 there is pro-
vided a cable retainer 13, which works as a guillotine,
ensuring a sturdy connection of said cable 2 to lamp 1,
simplifying its mounting.
[0061] Said cable retainer 13 has a substantially U-
shaped transversal section. The two arms of said U are
stretchable apart under pressure, so that cable 2 can be
placed between said two arms 14. The pressure applied
by said two arms, once the cable is inserted, is sufficient
to ensure that said cable cannot pivot around its longitu-
dinal axis.
[0062] Figures 4a, 4b show details of the mounting of
said cable retainer 13. The power cable 2, which as above
stated comprises two or three power wires, is inserted
inside said head cap 3. Figure 4a shows the option with
two power wires. Once said wires have been inserted,
said cable retainer 13 is pressure-inserted into a suitable
split provided in said head cap 3, retaining said power
cable 2 so that it can neither be extracted nor pivot. The
cable 2 is integrally retained in its seat, ensuring sturdi-
ness to lamp 1 once its mounting is completed.
[0063] In combination with the cable retainer, or inte-
grated in the structure of the cable retainer, there can be
provided means for sealing the passage of said cable,
so that even the passage of the cable inside its respective
head cap is waterproof.
[0064] The rigid profile is optional and can be mounted
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when the mechanical structure of said lamp needs be
strengthened. Preferably is made of aluminium, even if
other materials can be used too, both metallic and plastic
materials. It is inserted and slid on said extruded tube 7.
[0065] As stated above, said clip 5 is optional, and can
be inserted both directly on the extruded tube 7 and on
said profile 8. Said clip 5, which can be slid on said ex-
truded tube 7 and/or on the profile 8 with the aim of po-
sitioning it as desired, is particularly useful with the in-
crease in length of lamp 1. E.g., when lamp 1 is 1 metre
or more long, two clips 5 can be mounted at its ends, and
one clip 5 can be mounted approximately in the middle
of lamp body 4, so as to avoid that lamp 1 flexes, distorting
under the action of the force of gravity, once it is fastened
in place.
[0066] From all said above, it is apparent that there are
provided sundry embodiments of said lamp 1, which is
modular.
[0067] In a first, simplest embodiment, lamp 1 compris-
es:

- An extruded tube 7;
- An electronic board 10 or 11;
- Two head caps 3, one of which comprises a cable

retainer 13;
- A power supply 2.

[0068] In a more complex, second embodiment, said
lamp 1 comprises:

- An extruded tube 7;
- An electronic board 10 or 11;
- A PCB 9 provided with a sensor and/or a beacon

and connected in series to said electronic board 10
or 11;

- Two head caps 3, one of which comprises a cable
retainer 13;

- A supply cable 2.

[0069] In a third, even more complex embodiment, said
lamp 1 comprises:

- An extruded tube 7;
- An electronic board 10 or 11;
- Optionally a PCB 9 provided with a sensor and/or a

beacon and connected in series to said electronic
board 10 or 11;

- Two head caps 3, one of which comprises a cable
retainer 13;

- A power cable 2;
- Optionally a profile 8, made preferably of aluminium,

or however of a rigid material in order to improve the
mechanical rigidity of lamp 1;

- Optionally, at least a clip 5.

[0070] Lamp 1 allows an extremely easy and rapid
mounting and production. The mounting method com-
prises the following steps:

a) Definition of lamp length and cutting to size of a
segment of extruded tube 7 according to said length;
b) Definition of the length of an electronic board 10
or 11 commensurate to the length of the extruded
tube, and production of said electronic board 10 or
11;
c) Insertion of the electronic board 10 or 11 sliding
it inside said extruded tube 7;
d) Soldering said power cable 2 to the electronic
board 10 or 11;
e) Positioning and ultrasonic welding of the two head
caps 3 to said lamp body 4;
f) Positioning of said cable retainer 13;
g) Optional mounting at least one clip (5) on the tube
(7) alternatively by transverse pressing it against the
tube (7) or by sliding axially at least one clip (5) before
positioning at least the second head cap (3) on the
tube (7).

[0071] Optionally a further mounting step can be add-
ed:

c1) insertion into said extruded tube 7 of a PCB 9
and electrical connection in series with said electron-
ic board 10 or 11.

[0072] Optionally, further mounting steps can be add-
ed:

h) Optional definition of the length of a segment of
rigid profile 8 commensurate to the length of said
extruded tube 7 and cut to size of the segment of
said length from an extruded profile;
i) Optional insertion of a rigid profile 8 sliding it on
said extruded tube 7 before carrying out step g);
j) Carrying out step g) by mounting the at least one
clip on the profile (8), alternatively by transverse
pressing it against the profile (8) or by sliding axially
at least one clip (5) before positioning at least the
second head cap (3) on the tube (7).

[0073] According to a further embodiment, even the
electronic boards 10 and 11 on which LEDs are mounted
can be produced so that from an electronic board of a
given length, segments of electronic board are cut ap-
plying in and out ends to their opposed extremities.
[0074] In a particular embodiment, analogously to the
connection in series of said PCB to said electronic board
10 or 11, there are provided a number of different elec-
tronic boards having different lengths, each comprising
at its ends electric and mechanical connectors to a suc-
cessive board (analogous to the connectors between
PCB 9 and electronic board 10 or 11 of the preceding
example). Said electronic boards of different lengths can
be combined with each other and connected in series so
as to obtain electronic boards of longer different lengths.

1 LED lamp
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2 Power cable
3 Head caps
4 Lamp body
5 Clip
6 Screw
7 Extruded tube
8 Rigid profile
9 PCB
10 Electronic board
11 Electronic board
12 LED
13 Cable retainer
14 Clip arms
15 Power wires
30 Lower portion of the extruded tube
31 Top section of the extruded tube
32 Internal grooves
33 External protrusion
34 Upper internal protrusion
35 Lower internal protrusion
105 Base of the clip
107 Rear wall of the tube
108 Base of the profile
208 Lateral wall
305 Wings
307 Lateral wall
308 Groove
405 Clamping claw
407 Step
508 Longitudinal wall

Claims

1. Modular lamp (1) comprising:

- A hollow extruded tube (7) of a pre-defined
length of a material transparent at least for a
portion of the wall of said tube (7), housing
- An electronic board (10 or 11) on which a plu-
rality of LEDs (12) is mounted;
- Two head caps (3);
- A power cable (2);

characterized in that

- Said extruded tube (7) has its external wall im-
penetrable to liquids, and the two head caps (3)
are fixed so as to close in a waterproof way said
two ends of said extruded tube (7) through ul-
trasonic welding;
- A rigid covering profile (8) of opaque material
having a channel-like cross section being pro-
vided, the said rigid covering profile having
clamping means cooperating with clamping
seats at opposite sides of the said tube (7) and
covering the said tube (7) for a certain portion
of its cross section,

- Optionally at least a clip (5), optionally provided
with a screw (6) for the permanent fastening of
said lamp to a support, or wherein said clip (5)
is produced in the form of a magnet for a remov-
able fastening to a ferromagnetic support;
- The said clip having opposite lateral wings pro-
vided with clamping means cooperating with
clamping seats on opposite sides of the tube (7)
in absence of the covering profile (8) on the said
tube (7);
- The said clamping means of the clip cooperat-
ing also with engaging means on opposite sides
of the covering profile (8) optionally mounted on
the said tube (7).

2. Modular lamp (1) according to claim 1, wherein the
lateral wings (305) of the clip (5) open out elastically.

3. Modular lamp (1) according to claim 1 or 2, wherein
the clamping seat on the tube (7) for the clamping
means on the covering profile (8) are the same one
for the clamping means on the clip (5).

4. Modular lamp (1) according to one or more of the
preceding claims, wherein the clip (5) and the cov-
ering profile (8) have a channel-like cross section
with a base wall (105, 108) covering a rear wall (107)
of the tube (7) and with opposed lateral walls (305,
208) covering partially the lateral walls (307) of the
tube (7) and the lateral protrusions (33) on the said
lateral walls (307) with clamping means (405, 508)
engaging the said protrusions (33).

5. Modular lamp (1) according to one or more of the
preceding claims, further comprising inside said ex-
truded tube (7) a PCB (9) on which a sensor and/or
a beacon are mounted, said PCB (9) being mounted
and connected in series with respect to said elec-
tronic board (10 or 11).

6. Modular lamp (1) according to one or more of the
preceding claims, wherein inside one of said head
caps (3) there is provided a cable retainer (13) work-
ing as a guillotine, blocking said power cable (2) and
hindering its rotation, the passage of said cable in-
side said head cap being sealed in a waterproof way.

7. Modular lamp (1) according one or more of the pre-
ceding claims, wherein on said electronic board (11)
there are mounted a plurality of LEDs emitting radi-
ations of different wavelengths and/or different col-
our temperature; preferably, said lamp comprises a
PCB (9) to control the emitted wavelengths and/or
colour temperature.

8. Modular lamp (1) according one or more of the pre-
ceding claims, wherein head caps (3) can be con-
nected to said extruded tube (7) in two distinct
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modes:

- Through ultrasonic spot welding of head caps
(3) to the extruded tube (7) in combination with
a gasket or some silicone;
- Through a continuous ultrasonic welding of the
head caps (3) to the extruded tube (7), ensuring
a continuity of material.

9. Method for assembling said lamp (1) according to
one or more of the claims 1 to 8, comprising the fol-
lowing steps:

a) Definition of lamp length, and cutting to size
of a segment of extruded tube (7) according to
said length;
b) Definition of the length of an electronic board
10 or 11 commensurate to the length of the ex-
truded tube, and production of said electronic
board 10 or 11;
c) Insertion of said electronic board (10 or 11)
sliding it inside said hollow extruded tube (7);
d) Soldering of said power cable (2) to said elec-
tronic board (10 or 11);
e) Positioning and ultrasonic welding of said two
head caps (3);
f) Positioning of said cable retainer (13)
g) Optional mounting at least one clip (5) on the
tube (7) alternatively by transverse pressing it
against the tube (7) or by sliding axially at least
one clip (5) before positioning at least the sec-
ond head cap (3) on the tube (7).

10. Method for assembling said lamp (1) according to
claim 9, comprising a further step:

c1) insertion into said extruded tube (7) of said
PCB (9) and power connection in series with
said electronic board (10 or 11).

11. Method for assembling said lamp (1) according to
claim 9 or 10, further comprising the steps:

h) Definition of the length of a segment of a rigid
profile (8) commensurate to the length of the ex-
truded tube (7), and cutting to size of the seg-
ment according to said length from an extruded
rigid profile;
i) Insertion of said rigid profile (8) sliding it on
said extruded tube (7) before carrying out step
g);
j) Carrying out step g) by mounting the at least
one clip on the profile (8), alternatively by trans-
verse pressing it against the profile (8) or by slid-
ing axially at least one clip (5) before positioning
at least the second head cap (3) on the tube (7).

12. Use of lamp (1) according to claims 1 to 8 for ambient

lighting, the lighting of goods placed on sale shelving,
e.g. fruit and vegetable shelving, refrigerated shelv-
ing, indoor plant growing (microgreen) or in plant
growing in greenhouses.
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