EP 4 580 315 A1

(19)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
02.07.2025 Bulletin 2025/27

(21) Application number: 24223159.5

(22) Date of filing: 24.12.2024

(11) EP 4 580 315 A1

EUROPEAN PATENT APPLICATION

(51) International Patent Classification (IPC):
HO5B 45/20 (2020.01

(52) Cooperative Patent Classification (CPC):
HO5B 45/20; F21V 23/04; F21Y 2115/10

(84) Designated Contracting States:
AL ATBEBG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
GE KH MA MD TN

(30) Priority: 29.12.2023 IT 202300028440

(71) Applicant: Petriccione, Alessandro
80131 Napoli (NA) (IT)

(72) Inventor: Petriccione, Alessandro
80131 Napoli (NA) (IT)

(74) Representative: Garavelli, Paolo
A.BRE.MAR. S.R.L.
Consulenza in Proprieta Industriale
Via Servais 27
10146 Torino (IT)

(54)

(57) A modulable LED lighting system is described,
capable by means of at least one resistor device, of
modulating the radiant power flux emitted by the lighting

MODULAR LED LIGHTING SYSTEM AND RELATED PROCESS

systemin a range between 4W and 5W, preferably 4.5W,
or between 7W and 8W, preferably 7.5W, or between 8W
and 9W, preferably 8.5W.

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 580 315 A1 2

Description

[0001] The present invention relates to a modulable
LED lighting system, in particularto a LED lighting system
capable of modulating the radiant power flux emitted by
the LED lighting system.

[0002] The invention relates also to a process of mod-
ulating the radiant power flux emitted by the modulable
LED lighting system.

[0003] In the field of lighting, the innovation of LED
lamps having light-emitting diodes, which offer numerous
advantages over traditional incandescent bulbs, such as
higher energy efficiency, durability, quality and variety of
light, is known in the art. Among the features of led lamps,
one of the most interesting is the ability to regulate
voltage and electric current. Likewise, there are electro-
nic light intensity controllers capable of favouring and
modifying the light output of lighting systems and/or
devices of large physical dimensions, such as the well-
known spotlights, so that the heat produced by the elec-
trical/electronic elements/components of the system an-
d/or device can be properly dissipated.

[0004] For this reason, many researchers and inven-
tors have devoted themselves to the development of
dimmable LED lamps, trying to improve the performance,
quality, and safety of these devices. Dimmable LED
lamps are disclosed in US20210267034, which discloses
aLED lamp that can be dimmed via a push-button switch,
without the need for an external dimmer. The lamp has a
control circuit that detects the number and duration of
button presses and adjusts the brightness according to a
predefined table.

[0005] A LED lamp is also disclosed, that can be
dimmed using a phase-cut dimmer, which is a type of
dimmer that reduces the electrical voltage by cutting off
part of the sine waveform. The lamp has a sensing circuit
that measures the cutoff time and converts it into a PWM
(pulse width modulation) signal that controls the LED
current.

[0006] ALEDIlampisdisclosed, whichdescribesalLED
lamp that can be dimmed using a universal dimmer, that
is, a type of dimmer that can work with different types of
lamps. The lamp has a compensation circuit that adjusts
the LED current according to the input voltage and tem-
perature to avoid variations in brightness and colour.
[0007] Further prior art patents are US2023308093,
US2018368232, EP3667156.

[0008] Itis evident how there are no small LED lighting
systems that can modulate the luminous flux emitted by
the lighting system and its power as needed.

[0009] Object of the present invention is solving the
above prior art problems by providing a modulable LED
lighting system capable of modulating the radiant power
flux of the lighting system.

[0010] Another object of the present invention is pro-
viding a modulable LED lighting system capable of mod-
ulating the radiant power flux emitted by the system,
and/or modulating the colour temperature of the light
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emitted by the system.

[0011] A final object of the present invention is provid-
ing a process for modulating the radiant power flux
emitted by the modulable LED lighting system.

[0012] The above and other objects and advantages of
the invention, as will result from the following description,
are achieved with a modulable LED lighting system such
as that described in claim 1. Likewise, the above and
other objects and advantages of the invention, as will
result from the following description, are achieved with a
modulation process such as that described in claim 5.
Preferred forms of embodiment and nontrivial variations
of the present invention are the subject matter of the
dependent claims.

[0013] It is understood that all appended claims form
an integral part of this description.

[0014] It will be immediately obvious that innumerable
variations and modifications (e.g., relating to shape, di-
mensions, arrangements, and parts with equivalent func-
tionality) can be made to what is described without de-
parting from the scope of the invention as it appears from
the appended claims.

[0015] To better clarify the use of some of the units of
measurements mentioned, the following definitions are
given, whereas there are Radiometric Quantities such as
Radiant (power) Flux, which have a photometric counter-
part, radiant intensity, and Photometric Quantities such
as luminous flux and luminous intensity:

- Luminous flux represents the radiant power emitted
by a source referred to the relative spectral sensitivity
ofthe human eye. Itis the photometric counterpart of
radiant flux. It is measured in lumens

- Thelumen (1m) is the photometric equivalent of the
radiometric watt and represents the radiant power
flux in relation to visibility

- Radiant power flux is considered the fundamental
quantity in radiometry and represents the flow of
electromagnetic energy in the unit of time, hence a
power. lts unit of measurement is the watt. When
referred to an electromagnetic radiation source (e.g.,
LED), it represents the total power flux emitted.

- The Watt (W) is the fundamental unit for radiometric
power, defined as the ratio of the energy of 1 joule per
second. Energy is a function of the number of
photons and wavelength.

- Colourtemperature (CCT), is the colour temperature
of a LED module, determined by comparing the light
emitted by a LED module with the light of a black
body and is expressed in degrees "Kelvin".

[0016] Accordingtothe presentinvention, amodulable
LED lighting system is equipped with a resistor device
capable of modulating the radiant power flux emitted by
the lighting system in a range between 4W and 5W,
preferably 4.5W, or between 7W and 8W, preferably 7,
5W, or between 8W and 9W, preferably 8.5Watts, in
terms of photometric magnitudes, the system is able to
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modulate the luminous flux in a range between 4001m
and 5001m, preferably 4501m, or between 7001m and
8001m, preferably 7501m, or between 8001m and
9001m, preferably 8501m.

[0017] Advantageously, the lighting system, according
to the present invention, is equipped with:

- acontainer housing having a joint lever with at least
one switch;

- alamp-holder base, intimately connected to the low-
er portion of the container casing;

- afrosted cap, arranged on the upper portion of the
container casing;

- an aluminium board arranged on at least one heat
sink, provided with a first plurality of LEDs, arranged
circularly on the surface of the aluminium board, and
a second plurality of LEDs arranged concentrically
on the surface of the aluminium board, surrounding
the first plurality of LEDs, said aluminium board
being electrically connected, by atleast three cables,
with an electrical board;

- the electrical board arranged inside the container
housing, electrically connected to the aluminium
board and the resistor device;

- the resistor device, electrically connected to the
electric board, equipped with the joint switch with
the lever and a plurality of resistor elements.

[0018] Advantageously, the resistordevice is designed
to vary the equivalent resistance value of the resistor
device and consequently the watts of the LED lighting
system, advantageously the variation of the equivalent
resistance value is achieved by the modularity of the
electrical connections between the resistor elements,
such as by connecting two or more resistor elements
in parallel. The variation in the number of resistor ele-
ments connected in parallel is chosen as needed by the
user, preferably by operation of the second lever, which
interacts with the switch and changes the electrical con-
nections between the resistor elements of the resistor
device.

[0019] A process is also described, for modulating the
radiant power flow emitted by the LED lighting system,
the process comprising the steps of:

- preparation of the lighting system

- first displacement of the lever by a user in a first
position, corresponding to 4.5W, such first displace-
ment moves the switch in the resistor device to a first
position, which electrically connects a first and a
second resistor element in parallel determining an
equivalent resistance value in the electrical board,
with which the resistor device is connected, inducing
a watt value in the range of 4W to 5W, preferably
4.5W, or

- second displacement of the lever to a second posi-
tion, corresponding to 7.5W, such second displace-
ment moves the switch in the resistor device to a
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second position, which electrically connects the first,
second, and a third resistor element in parallel re-
sulting in an equivalent resistance value in the elec-
trical board, with which the resistor device is con-
nected, inducing a watt value within a range of 7W to
8W, preferably 7.5W; or

- third movement of the lever to a third position, cor-
responding to 8.5W, such third movement moves the
switch to a third position, which electrically connects
the first, second, third and a fourth resistor elementin
parallel resulting in an equivalent resistance value in
the electrical board, with which the resistor device is
connected, inducing a watt value in arange between
8W and 9W, preferably 8.5Watts.

[0020] Likewise, it is known that colour temperature
refers to the hue of light emitted by a light source. This
valueis expressed in degrees Kelvin (K) with a scale from
1000K to 12000K. the higher the Kelvin number, the
whiter or bluer the light will appear. According to the
presentinvention, in a second embodiment, a modulable
LED lighting system is designed to modulate the radiant
power flux emitted by the lighting system in the range of
4W to 5W, preferably 4.5W, or 7W to 8W, preferably
7.5W, or 8W to 9W, preferably 8.5Watt, and at the same
time to modulate the hue of light emitted by the system
characterized by a colour temperature between 2700K
and 3500K, preferably 3000K, or between 5700K and
7000K, preferably 6500K, or between 3500K and 4500K,
preferably 4000K, while the lighting system lacks a plur-
ality of 4000k LEDs.

[0021] Preferably, in such second embodiment, the
system is equipped with:

- ahousing enclosure equipped with a first joint lever
with a first switch and a second joint lever with a
second switch;

- alamp-holder base;

- a satin-finish cap;

- an aluminium board arranged on at least one heat
sink, provided with a first plurality of 3000K LEDs,
arranged circularly on the surface of the aluminium
board, and a second plurality of 6500K LEDs ar-
ranged concentrically on the surface of the alumi-
nium board, surrounding the first plurality of 3000K
LEDs, said aluminium board being electrically con-
nected, by at least three cables, with an electrical
board;

- the electrical board arranged within the container
housing, electrically connected to the aluminium
board and the resistor device, and is provided with
the second joint switch with the second lever, and is
designed to interact with a user by means of the
second lever and send electrical pulses to the alu-
minium board according to the user needs;

- the resistor device, electrically connected to the
electric board, equipped with the first switch con-
joined with the first lever and a plurality of resistor
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elements.

[0022] A process is also described for modulating the
radiant power flow, and the hue of light emitted by the LED
lighting system in a second embodiment, the process
comprising the following steps:

- system setup;

- firstdisplacement of the second lever by the userto a
first position, corresponding to 3000k, such first dis-
placement moves the second switch to a first posi-
tion on the electrical board that advantageously ac-
tivates the plurality of 3000K LEDs allowing the LED
lighting device to emit light through the canopy at a
hue characterized by a colour temperature between
2700K and 3500K, preferably 3000K; or

- seconddisplacementofthe second leverto a second
position corresponding to 6500K, such second dis-
placement moving the second switch to a second
position on the electrical board advantageously ac-
tivating the plurality of LEDs 6500K, allowing the
LED lighting device to emit light by means of the
canopy at a hue characterized by a colour tempera-
ture between 5700K to 7000K, preferably 6500K; or

- third positioning of the second lever by the user atan
intermediate position, corresponding to 4000K, such
third positioning moves the second switch to an
intermediate position and advantageously the elec-
trical board simultaneously activates the first plurality
of 3000K LEDs and the second plurality of 6500K
LEDs allowing the LED lighting device to emit light by
means of the canopy, at a hue characterized by a
colour temperature between 3500K to 4500K, pre-
ferably 4000K, the simultaneous activation of the first
plurality of 3000K LEDs and the second plurality of
6500K LEDs at half power, is capable of simulta-
neously emitting light at a hue characterized by a
colour temperature between 3500K to 4500K;
and simultaneously in combination with the:

- first displacement of the first lever by a user in a first
position, corresponding to 4.5W, such first displace-
ment moves the first switch in the resistor device to a
first position that advantageously electrically con-
nects afirstand a second resistor element in parallel
determining an equivalent resistance value in the
electric board, with which the resistor device is con-
nected, inducing a watt value in the range of 4W to
5W, preferably 4.5W;
or with the

- second displacement of the first lever to a second
position, corresponding to 7.5W, such second dis-
placement moves the first switch in the resistor de-
vice to a second position that advantageously elec-
trically connects the first, second, and a third resistor
element in parallel resulting in an equivalent resis-
tance value in the electrical board, with which the
resistor device is connected, inducing a watt value in
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a range of 7W to 8W, preferably 7.5W; or at the

- third shift of the first lever to a third position, corre-
sponding to 8.5W, such third shift moves the first
switch to a third position that advantageously elec-
trically connects the first, second, third and a fourth
resistor element in parallel resulting in an equivalent
resistance value in the electrical board, with which
the resistor device is connected, inducing a watt
value in a range of 8W to 9W, preferably 8.5Watts.

[0023] Advantageously, in such a second configura-
tion, the modulation procedure allows the user to make
nine possible combinations of modulation between radi-
ant power flux values and light hue values, for a single
LED lighting system, by the placement of the first lever
between the three radiant power flux values preferably
indicated as 4.5W, 7.5W, 8.5W, and simultaneously by
the placement of the second lever between the three
values related to the emitted light hue preferably indi-
cated as 3000K, 4000K, 6500K.

[0024] Finally, according to the present invention, in a
third embodiment, a modulable LED lighting system is
designed to emit light at a hue characterized by a colour
temperature between 2700K and 3500K, preferably
3000K, or between 5700K and 7000K preferably
6500K, or between 3500K and 4500K, preferably
4000K, being devoid of a plurality of 4000k LEDs.
[0025] The invention has the following advantages:

varying the luminous intensity of three different light
emissions present in the same LED lighting device;
- varying the power of the lighting device; and

- increase the life of the LED lighting devices while
ensuring the same efficiency.

[0026] Some embodiments of the invention have been
described, but of course they are susceptible to further
modifications and variations within the same inventive
idea.

Claims

1. Modulable LED lighting system, characterized by
being configured to modulate the radiant power flux
emitted by said lighting system in a range between
4W and 5W, or between 7W and 8W, or between 8W
and 9W, the system comprising:

- a housing enclosure having at least one joint
lever with at least one switch;

- a lamp-holder base, intimately connected to a
lower portion of said container casing;

- a frosted cap, arranged on an upper portion of
said container casing;

- an aluminium board disposed on at least one
heat sink, said aluminium board having a first
plurality of LEDs disposed on the surface of said
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aluminium board, and a second plurality of LEDs
disposed on the surface of said aluminium
board, said aluminium board being electrically
connected, by at least three wires, with an elec-
trical board,;

- said electrical board arranged within said con-
tainer housing, electrically connected to said
aluminium board and a resistor device;

- said resistor device electrically connected to
said electric board, having said switch conjoined
with said lever and a plurality of resistor ele-
ments.

2. System according to claim 1, capable of modulating
the radiant power flux emitted by said system in a
range from 4W to 5W, or from 7W to 8W, or from 8W
to 9W, and simultaneously to modulate a hue of light
emitted by said system characterized by a colour
temperature and between 2700K and 3500K, or
between 5700K and 7000K, or between 3500K
and 4500K, while being said system lacking a plur-
ality of 4000k LEDs, wherein said system comprises:

- an enclosure housing equipped with a first joint
lever with a first switch and a second joint lever
with a second switch;

- a lamp-holder base;

- a frosted cap;

- an aluminium board arranged on at least one
heat sink, provided with a first plurality of 3000K
LEDs arranged circularly on the surface of the
aluminium board, and a second plurality of
6500K LEDs arranged concentrically on the sur-
face of the aluminium board, surrounding the
first plurality of 3000K LEDs, said aluminium
board being electrically connected, by at least
three cables, with an electrical board;

- said electrical board arranged within said con-
tainer casing, electrically connected to said alu-
minium board and said resistor device, and hav-
ing said second switch conjoined with said sec-
ond lever, and designed to interact with at least
one user by means of said second lever and
send electrical pulses to said aluminium board
according to the needs of said user;

- said resistor device, electrically connected to
said electric board, equipped with said first
switch conjoined with said first lever and a plur-
ality of resistor elements.

3. Process for modulating a radiant power flux emitted
from a modulatable LED lighting system, comprising
the steps of:

- first displacement of a lever by said user in a
first position, corresponding to 4.5W, said first
displacement moving a switch in a first position,
which electrically connects a first and a second
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8

resistor element in parallel by determining an
equivalent resistance value in an electrical
board, with which a resistor device is connected,
inducing a watt value inthe range of 4Wto 5W, or
- second displacement of said lever to a second
position, corresponding to 7.5W, said second
displacement moves said switch in the resistor
device to a second position, which electrically
connects said first, said second and a third
resistor element in parallel by determining an
equivalent resistance value in said electric
board, with which said resistor device is con-
nected, inducing a watt value in the range of 7W
to 8W; or

- third shift of said lever to a third position,
corresponding to 8.5W, said third shift moves
said switch to a third position, which electrically
connects said first, said second, said third and a
fourth resistor elementin parallel by determining
an equivalent resistance value in the electric
board, with which said resistor device is con-
nected, inducing a watt value in arange between
8W and 9W.

4. Process according to claim 3, capable of modulating
the radiant power flow, and the hue of light emitted by
the lighting system, comprising the steps of:

- first displacement of said second lever by the
user to a first position, corresponding to 3000k,
said first displacement moving said second
switch to a first position on said electrical board
activating said plurality of 3000K LEDs allowing
said system to emit light by means of the canopy
ata hue characterized by a colour temperature
between 2700K and 3500K; or

- second displacement of said second lever to a
second position corresponding to 6500K, said
second displacement moving said second
switch to a second position on said electrical
board which advantageously activates said plur-
ality of LEDs 6500K, enabling said LED lighting
system to emit light by means of said canopy ata
hue characterized by a colour temperature
between 5700K to 7000K; or

- third positioning of said second lever by said
user at an intermediate position corresponding
to 4000K, said third positioning moves said sec-
ond switch to an intermediate position and ad-
vantageously said electrical board simulta-
neously activates said first plurality of 3000K
LEDs and said second plurality of 6500K LEDs
allowing said system to emit light by means of
said canopy at a hue characterized by a colour
temperature between 3500K to 4500K, prefer-
ably 4000K, the simultaneous activation of said
first plurality of 3000K LEDs and said second
plurality of 6500K LEDs at half power, is capable
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of simultaneously emitting light at a hue char-
acterized by a colour temperature between
3500K to 4500K;

and simultaneously in combination with the: 5

-first displacement of said firstlever by said user

in a first position, corresponding to 4.5W, said

first displacement moves said first switch in said
resistor device to a first position which advanta- 70
geously electrically connects said first and said
second resistor elements in parallel by deter-
mining an equivalent resistance value in said
electric board, with which said resistor device is
connected, inducing awatt value inarange from 15
4W to 5W;

or with the

- second displacement of said first lever to a 20
second position, corresponding to 7.5W, said
second displacement moves said first switch
in said resistor device to a second position that
advantageously electrically connects said first,
said second and said third resistor elements in 25
parallel by determining an equivalent resistance
value in said electric board electrical board, with
which said resistor device is connected, indu-
cing a value of watts in the range of 7W to 8W,; or
to the 30
- third displacement of said first lever to a 5 third
position, corresponding to 8.5W, said third shift
moves said first switch to a third position which
advantageously electrically connects said first,
said second, said third and said fourth resistor 35
elements in parallel by determining an equiva-
lent resistance value in said electric board, with
which said resistor device is connected, indu-
cing a watt value in a range of 8W to 9W.
40
Process according to claim 4, capable of enabling
said user to make nine possible combinations of
modulation between radiant power flux values and
light hue values, for a single modulable LED lighting
system, by placement of said first lever between 45
radiant power flux values preferably indicated as
4.5W,7.5W, 8.5W, and simultaneously by placement
of said second lever between values relating to the
emitted light hue preferably indicated as 3000K,
4000K, 6500K. 50

55
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