EP 3 006 815 A1

Patent Office

s et (11) EP 3 006 815 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(1 9) ’ e Hllm”“l”m||m||‘||Hm||m||“| |H|H|mHll‘l“lmll‘“l”ll‘
Patentamt
0 European

(43) Date of publication: (51) IntCl.:
13.04.2016 Bulletin 2016/15 F218S 4/00(2076.07)
(21) Application number: 14804361.5 (86) International application number:
PCT/RU2014/000325

(22) Date of filing: 06.05.2014
(87) International publication number:

WO 2014/193265 (04.12.2014 Gazette 2014/49)

(84) Designated Contracting States: (71) Applicant: Limited Liability Company DiS PLUS
AL AT BE BG CH CY CZDE DK EE ES FI FR GB Moscow 105484 (RU)
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR (72) Inventor: SOKOLOV, Yuriy Borisovich
Designated Extension States: g- Fryazino
BA ME Moscow region 141195 (RU)
(30) Priority: 31.05.2013 RU 2013125254 (74) Representative: Spengler, Robert
Kiifergasse 11
89073 Ulm (DE)

(54) LED LIGHTING DEVICE

(67)  The present LED lighting device relates to the
field of lighting technology and is intended for LED lighting
equipment in indoor and outdoor lighting that can be eas-
ily adapted to different purposes. The technical result of
the claimed invention is a standardized design for the
housing of the modules of a light fitting, the possibility of
modifying the lighting device whenin service, an increase
in the manufacturability of the design, and a decrease in
production costs. The LED lighting device comprises two
or more LED modules having a connecting member dis-
posed therebetween. The housing of each ofthe modules
is provided with a link of a one-degree of freedom sliding
pair, the second link of which is situated on the connecting
member. In order that modules can be connected to each
other at an angle, a connecting member is configured in
such a way that planes tangent to points on the outside
surface of the connecting member form a dihedral angle
A, the size of which is selected from the expression given
in the description.
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Description
* Technical Field

[0001] The present LED lighting device relates to the
field oflighting technology and is intended for LED lighting
equipment in indoor and outdoor lighting that can be eas-
ily adapted to different purposes.

» Background Art

[0002] Designs are currently in use based on modular
construction of lighting devices, containing the first light-
ing module equipped with emitter, the casing front edge
of which contains the facilities for connection with the
front edge of the second lighting module, which in turn
contains the facilities for connection with the third mod-
ule, designed for connection with the next module (patent
US2006050505, published on March 09, 2010, IPC
F21S4/00; patent EP1433997, published on June 30,
2004, IPC F21S4/00).

[0003] The LED modular lighting device is currently in
use, containing the basic module attached on the mount-
ing support and equipped with the facilities for connection
with the additional module, while these modules are con-
stituting the rotating pair relative the connection axis. The
additional module in turn is equipped with the similar con-
necting facilities for connection with the next module (pat-
ent KR101027101, IPC F21V21/116, published on April
05, 2011).

[0004] The existing design makes it possible to adapt
the mutual position of modules of the lighting device using
the attachment facility combined with the facility designed
for modules connection with each other. The connection
facilities of modules are characterized by the complex
attachment design containing multiple pieces used for
modules positioning and fixing, which brings to the in-
creased labor intensity and maintenance of the lighting
device, increases the quantity of the component parts
and eventually exerts an effect on the cost of the product.
[0005] Another design of the modular lighting device
contains the attached basic and additional modules
equipped with the emitters, in which the facilities for mod-
ules connection are deigned as the sliding pair, the links
of which are located on the casing of the basic and ad-
ditional modules, while on the casing of the basic module
the guiding link of the sliding pair is located. The end
cover attached on the module casing is used as the fa-
cility preventing the self-movement of the sliding pair links
(patent RU112340 U, IPC F21S4/00, published on Jan-
uary 10, 2012).

[0006] The parts of radiator of the LED lighting device
described in the international application
PCT/RU2012/000179 (international filing date: March
16, 2012) are equipped with links forming the slip joint,
which makes it possible to assemble the casing of the
lighting device from different segments.

[0007] The intent and design described in patent
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RU112340 U are the nearest to those contained in the
current application and it was accepted as the prototype.
[0008] The technical result of the current application is
the design unification of the casing of the lighting device
modules, possibility of modifying of the lighting device
during operation, improvement of the design feasibility,
lowering of the production cost.

* Detailed design description

[0009] The applied design may be characterized by
the following substantial features in the aggregate: LED
lighting device comprising at atleast a two LED modules,
each of which equipped with a radiation source and the
housing of each module is the first link sliding transla-
tional pair characterized in that has at least one connect-
ing member disposed between the housings LED mod-
ules, and acts as a second link translational pairs for each
the housing of the LED modules, wherein the plane of
the tangents to the point on the external surface of the
connecting element form a dihedral the angle A whose
magnitude is selected from mathematical expression:

0 < A < 90°,

where:

A - dihedral angle, plane of whose tangential to point
on the external surface of the connecting element,
the angular degree. The value of angle A is deter-
mined with precision subject to the permissible error
of the measuring facilities.

[0010] Among the features, which are promoting and
strengthening the technical result, it should be noted,
that:

- the length of the connecting piece is equal to the
module’s length;

- the connecting piece may be hollow. Such design of
the connecting piece makes it possible to decrease
materials consumption;

- theimportantconsequence of the dihedral angle val-
ue selection is the possibility of combining of LED
modules in closed loop system;

- thefacility for fixing of the relative links position within
the sliding pair is fulfilled in the form of end cover
attached on the module casing;

[0011] Usage ofthe connecting piece makes it possible
to form the light flux direction in the course of operation
without dismantling of the lighting device.

[0012] The link profile of the sliding pair may be pro-
duced in the course of extrusion of the casing and of the
corresponding connecting piece.

[0013] The connection angle between modules is de-
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termined by the value of A angle.
* Brief description of the drawings

[0014] The design of the LED lighting device is illus-
trated by the following drawings:

Fig. 1 illustrates the cross section of the lighting de-
vice casing, in which three LED modules are com-
bined by the connecting pieces (different designs are
used for illustration). The left module is closed by the
end cover;

Fig. 2 illustrates the cross section of the lighting de-
vice, composed of three modules. The right and left
connecting pieces are characterized by different de-
signs;

Fig. 3 illustrates the cross section of the third type of
the lighting device, composed of five similar mod-
ules;

Fig. 4, Fig. 5, Fig. 6 and Fig 7 illustrate scaled-up
profile for different variants of the connecting pieces,
with ventilating duct in that number, which may be
used for connection of LED modules of the lighting
device;

Fig. 8 and Fig 9 illustrate the disassembled connect-
ed modules.

* Detailed device description

[0015] The LED lighting device contains modules 1,
each equipped with the light source (not shown). The
central supporting module is mounted on the supporting
surface (not shown), which may be light tower, light post,
building wall. Modules connection with each other is re-
alized using connecting member 2 designed with projec-
tions 3, each being the first link of the sliding pair and the
second link 4 of which is designed in the casing of the
corresponding module. The holes 5 are designed for driv-
ers attachment.

[0016] The links composing the sliding pair in simple
case are the T-shaped groove in the module’s casing
and projection 3 of the corresponding profile on the con-
necting piece 2. The dihedral angle A value of the con-
necting piece in this case is near zero.

[0017] In case of the inclined modules connection the
wedge-shaped connecting piece 2 (Figures 4 and 7) is
used, in which the dihedral angle A is selected with ac-
counting of the desired relative position of the lighting
device’s emitting surfaces.

[0018] Inordertoconnectthelighting device’s modules
the projection 3 of the connecting member 2 is directed
to the groove in the casing and the forward movement
of the projection 3 in the groove 4 along the casing is
realized till the final positioning of the connecting piece.
Similarly the next module of the device is connected to
the connecting member. In case of necessity disassem-
bling of the modules is realized in reverse order.

[0019] The connection process of the lighting device
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modules does not require the availability of any fastening
elements and provides accuracy and reliability of their
positioning. The fixing facility of the mutual position of
links of the sliding pair is the end cover 6 (Fig. 1), which
is attached on the module casing. The lighting device
assembling is simple and processable. Changing of the
lighting device configuration or modules upgrading may
be realized in the course of operation. At the same time
creation of the common flat light-emitting surface, or the
one turned outside, or directed to restricted area may be
easily provided.

+ Possibility of the industrial application

[0020] The designs presented in this description are
not exhaustive. The design solutions bringing to equiva-
lent result may be realized in different ways and may be
adapted for realization of the present application. The
design parts are characterized by such technological
forms, which may be realized using the existing automat-
ed control facilities.

Claims

1. LED lighting device comprising at at least a two LED
modules, each of which equipped with a light source
and the housing of each module is the firstlink sliding
translational pair characterized in that has at least
one connecting member disposed between the
housings LED modules, and acts as a second link
translational pairs for each the housing of the LED
modules, wherein the plane of the tangents to the
point on the external surface of the connecting ele-
ment form a dihedral the angle A whose magnitude
is selected from mathematical expression:

0 < A < 90°, where:

where:

A - dihedral angle, plane of whose tangential to
point on the external surface of the connecting
element, the angular degree.

2. LED lighting device, characterized in that the con-
necting member has a length equal to the length
housing.

3. LED lighting device, characterized in that the con-
necting element is composed of two or more por-
tions.

4. LED lighting device, characterized in that the con-
necting element is made hollow
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Fig. 5
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Fig. 7

10



EP 3 006 815 A1

Fig. 8
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Fig. 9
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