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(54) LIGHTING DEVICE

(57)  The lighting device relates to lighting engineer-
ing and can be used in the manufacture of lighting engi-
neering equipment for general outdoor and indoor light-
ing and task lighting. The technical result of the invention
consists in increasing the lighting comfort, improving the
uniformity of the luminance of the light-exit surface, and
providing the working temperature for the light-emitting
diodes. The lighting device comprises: a housing with an
emitter; blue light-emitting diodes mounted in such a way
as to provide the possibility of illumination of a first remote

radiation converter in the form of phosphor particles ar-
ranged on or in the material of a first optically transmissive
envelope; a second radiation converter which selects or
changes the direction of radiation and surrounds the first
remote radiation converter; an electronic electrical-ener-
gy converter, which is electrically connected to the light-
emitting diodes; and means for connection to an electric
circuit.
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Description
- Related art

[0001] The invention relates to lighting engineering
and can be used to manufacture lighting equipment for
general outside, inside and special illumination.

- State of the Art

[0002] Lightdiodes are an efficient source of light and
feature low electric power consumption and long life.
Light diodes feature high brightness and small angular
size. Light diodes used for light sources without special
high-light protection results in considerable visual load,
a sense of discomfort and subconsious wish to escape
from the operating zone of such lighting device.

[0003] Many countries have introduced blindness
measure standardizing impact of bright sources of light
on human vision. Most frequently this problem is solved
by dispersing the light flux from a light source by different
means, frequently combining both protective-decorative
functions and light dispersion function. An other avenue
of attack on the problem is to distribute primary emission
over extensive surface whose brightness does not cause
discomfort and is sufficient to produce normalized level
of illumination.

[0004] On the other hand, transformation of electric
power by light diodes into light emission is attended by
heat generation. The brightness maintenance factor of
light diodes notably depends, at that, on the temperature
of light diode crystal. Quantum efficiency of the crystal
decreases with increase of temperature. The problem of
establishing thermodynamic equilibrium is the more im-
portant the more powerful is the light flux required for
normalized illumination. The problem is especially topical
when light diodes are used in equipment intended for
general illumination.

[0005] Known is an device comprising body; source of
light installed on a circuit board; optically transparent
plate comprising lumiphor particles and installed before
the source of light; light dispersing enclosure enveloping
the said plate; electronic converter; means of connection
with electric circuit (petent US2009141474, IPC® F21
V9/160, published on 04.06.2009).

[0006] Defective feature of the known solution is inef-
ficient use of considerable part of the light-dispersing en-
velope partly used to create ventilation ducts - this is un-
doubtedly necessary for normal operation of the light di-
odes, but decreases the light emission area of the lamp.
In the applicant’s opinion the solution known for light di-
ode cooling system cannot be efficient and most likely
has been designed for the lamps producing small light
flux, e.g. for decorative lighting and is not suitable for
general illumination.

[0007] Knownis a lighting device comprising body with
cooling function; light diodes on a circuit board; light dis-
persing encasement with textured surface in the form of
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relief lens enveloping the said circuit board; electronic
converterlocated in the body cavity; means of connection
with electric circuit (patent CN201106805, IPC® F21
V9/00, published on 27.08.2008).

[0008] In the known solution the light diodes are in di-
rect optical contact with light dispersing encasement
which is much bigger than the light diode emission sur-
face. In the oberver’s line of vision the light diode image
is blurred, but its reflection is still unbearable.

[0009] Known is a light diode lamp comprising body
with cooling function; source of light located on a circuit
board; light emitting encasement enveloping the circuit
board with light diodes; electronic converter located in
the base to connect with electric circuit (patent

W02009087897, IPC F21S2/00, published on
16.07.2009).
[0010] Knownis alighting device comprising body with

cooling function; source of light located on a circuit board;
light emitting encasement enveloping the circuit board
with light diodes and coated with luminophor layer; elec-
tronic converter located in the body cavity; means of con-
necting with electric circuit (patent JP2009170114, IPC
F21 S2/00, published on 30.07.2009).

[0011] In the known solution the light diodes are in di-
rect optical contact with luminophor-coated surface of
light dispersing encasement which is much bigger than
the light diode emitting surface. Uniformity of brightness
of the encasement surface depends on the uniformity of
luminophor particles’ arrangement in the coating which
is technologically difficult to implement.

[0012] The engineering result of the invention is im-
proved comfort of illumination, improved uniformity of
brightness of the light emitting surface, maintenance of
operational temperature of the light diodes.

- Disclosure of Invention

[0013] The invention is specified by the following com-
bination of essential features:

[0014] Lighting device comprising body with radiator;
light diodes installed to illuminate the first remote emis-
sion converter comprising luminophor particles; second
emission converter enveloping the first remote emission
converter; electronic converter of electric power electri-
cally connected with light diodes; means of connection
with electric circuit.

[0015] Design feature «remote», as applied to specifi-
cation of the first emission converter is understood as
arrangement of luminophor particles at a distance to pre-
vent overheating and deterioration of the generating ca-
pacity of the luminophor. It is the Applicant’s knowledge
that this distance ranges from 6 to 50 mm.

[0016] For additional and developing features it is nec-
essary to point out the following:

- the body may have cylindrical cavity;

- theradiator of the body can be made as longitudinal



3 EP 2 602 545 A1 4

and/or transversal cooling fins with total surface area
dependent on the amount of heat generated by the
light diodes. To intensify cooling the longitudinal fins
can be made on the inner cylindrical surface of the
body;

cylindrical surface of the body cavity can additionally
have at least two longitudinal guides to install the
ciruitboard of the electric power electronic converter;

to produce light emission it is possible to use light
diode crystals to generate indigo emission which is
subsequently transformed by the luminophor parti-
cles to regulate spectral characteristics of emission;

to produce light emission it is possible to use diodes
producing white light flux with color temperature
more than 6000 K, in which the indigo component
can be converted by the first remote converter into
emission with different wavelength, making possible
to correct color characteristics of the resulting light
flux;

the light diodes can form a cluster, and can be ar-
ranged on the plane linearly or regularly;

the luminophor particles of the first remote emission
converter are on the surface and/or in the material
ofthefirst optically transparent encasementinstalled
at a distance from the light diodes and made, e.g.
from polycarbonate or polymethyl methacrylate;

the first remote emission converter can comprise lu-
minophor particles of the same illumination color or
luminophor particles of different illumination color,
depending on desired spectrum of total light emis-
sion;

the first remote emission converter can comprise
long after-glow luminophor particles, this makes pos-
sible to use such a ligh-diode lamp to create emer-
gency or escape illumination;

the second emission converter selecting or changing
emission direction made as a totality of elements on
the surface and/or in the material of the second op-
tically transparent encasement enveloping the first
optically transparent encasement and distant from it
and made, e.g. from polycarbonate, polymethyl
methacrylate or glass;

for the element transforming the emission direction
in the second converter it is possible to use a relief
element on the surface of the second optically trans-
parent encasement, e.g. a set of regularly arranged
small lenses;

for the element of the second emission conveter it
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is possible to use disperse phase of substance with
high reflectance and integrated with material of the
second optically transparent envelope;

- the first and the second emission converters can be
combined in one structural member made as an op-
tically transparent encasement enveloping the light
diodes, the wall thickness of such an encasement
should be sufficient to efficiently disperse the light
flux emitted from the surface of the encasement;

- for the element of the second emission conveter it
is possible to use metal oxides integrated into the
material of the encasement made of glass to form
an optical filter;

- the electronic converter of electric power can be lo-
cated both inside and outside the device. Design of
such a conveter is of no principal importance. Impor-
tant for the output electric specifications of such a
converter is to provide for light diode operation and
to meet design specifics of lighting device implemen-
tation.

-List of drawings

[0017] The invention is illustrated by the following
drawings:

Fig. 1 shows axial section of the version of lighting
device made in the form of conventional incandes-
cent lamp with cylindrical cavity in the body and a
threaded base for means of connection with electric
power supply circuit;

Fig. 2 shows axonometric drawing of the version of
lighting device with the first and second optical en-
casements of linear form;

Fig. 3 shows axonometric drawing of the version of
lighting device with the first and second optical en-
casements of spherical form.

[0018] The lighting device comprises body 1 with radi-
ator 2; light diodes 3, installed to illuminate the surface
of the first optically tansparent encasement 4 fitted with
the first means of emission conversion made as lumino-
phor particles; second optically transparent encasement
5 selecting and/or changing direction of the light flux;
electronic converter 6 of electric power; means 7 of con-
nection with electric circuit.

[0019] Fig. 1 shows one of preferred design versions
of the lighting device in the form of conventional incan-
descent lamp having in body 1 cylindric cavity 8, and
threaded base 7 for means of connection with electric
circuit. Electronic converter 6 of electric power (shown
by dash line) in cavity 8 of body 1 and fixed by longitudinal
guides (not shown in Fig. 1) on the surface of cavity 8.
[0020] Fig.2showsaxonometric drawing of the second
version of preferred implementation of the lighting device.
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First optical encasement 4 and second optical encase-
ment 5 are cylindrical and located along linearly installed
light diodes 3 on the surface of body 1. The electronic
converter of electric power (not shown in Fig. 2) can be
outside the lighting device and made as standalone de-
vice electrically connected with light diodes 3 and the
electric circuit (not shown).

[0021] Fig. 3 shows axonometric drawing of the third
version of preferred implementation of the lighting device
mounted on round body 1 with radiators 2 along its pe-
rimeter. For illustrative purposes a part of each encase-
ment is shown with a cutout. Light diodes 3 are on the
plane of circular body 1, at this, first optical encasement
4 and second optical encasement 5 have spherical sur-
face and are arranged one over the other. The electronic
converter of electric power (not shown in Fig. 3) can be
outside the lighting device as a standalone unit electri-
cally connected with light diodes 3 and electric power
supply circuit (not shown).

‘Industrial Applicability

[0022] Design versions of lighting device given in the
description are not exhaustive. They can be altered to
realize specific illumination purposes. Structural ele-
ments of the lighting device are of simple forms which
can be manufactured by known manufacturing facilities
with automated control.

Claims

1. Lighting device comprising a body with radiator;
light diodes installed to illuminate the first remote
emission converter comprising luminophor particles
6-50 mm from the light diodes; the second emission
converter enveloping the first remote emission con-
verter made as a totality of elements changing illu-
mination direction and installed on the surface and/or
inside optically transparent encasement; electronic
converter electrically connected with the light diodes;
means of connection with electric circuit.

2. Lighting device as set forth in claim 1 distinct in that
the body has a cylindrical cavity.

3. Lighting device as set forth in claim 1 distinct in that
the body radiator comprises longitudinal and/or
transversal cooling fins with total surface area de-
pendent on the amount of heat released by the light
diodes.

4. Lighting device as set forth in claim 2
distinct in that the surface of the body cavity has lon-
gitudinal fins.

5. Lighting device as set forth in claim 2
distinct in that the surface of the body cavity has at
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10.

1.

12.

13.

14.

15.

least two longitudinal guides.

Lighting device as set forth in claim 1
distinct in that for the source of emission it uses light
diode crystals producing indigo emission.

Lighting device as set forth in claim 1

distinctin that for the source of emission it uses white
light emitting diode crystals with color temperature
more than 6000 K.

Lighting device as set forth in claim 1

distinct in that the luminophor particles of the first
remote emission converter are on the surface and/or
inside the material of optically transparent envelope.

Lighting device as set forth in claim 8

distinct in that the first remote emission converter
comprises luminophor particles of one or different
emission colors.

Lighting device as set forth in claim 8

distinct in that the first remote emission converter
comprises luminophor particles of different emission
color.

Lighting device as set forth in claim 8
distinct in that the first remote emission converter
comprises long after-glow luminophor particles.

Lighting device as set forth in claim 1
distinct in that the second emission converter is
made as a totality of elements changing emission
direction and installed on the surface and/or inside
the optically transparent encasement.

Lighting device as set forth in claim 11

distinctin that for the element of the second emission
converter a relief element is used on the surface of
optically transparent encasement.

Lighting device as set forth in claim 11 distinct in that
for the element of second emission converter is used
dispersed phase of substance with high reflectivity
and integrated with the material of optically transpar-
ent encasement.

Lighting device as set forth in claim 1
distinct in that the second emission converter is
made as a totality of elements to form an optical filter.
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