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(54) Title: LIGHTING DEVICE

Figure Se

(57) Abstract: The present invention relates to a lighting
device (100), which comprises a mounting profile (1) and
at least one light emitting module (2), the light emitting
module (2) includes a housing (22) accommodating a light
emitting assembly (21), wherein the lighting device (100)
further comprises a locking structure, wherein the locking
structure includes at least one first through hole (11)
formed on the mounting profile (1) and a first projection
part (23) formed on a first side of the housing (22),
wherein the first projection part (23) and the first through
hole (11) are configured in such a manner, so that the
mounting profile (1) and the light emitting module (2) are
detachable locked together by rotating the first projection
part (23) with respect to the first through hole (11) after in-
serting the first projection part (23) into the first through
hole (11).
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Description

Lighting Device

Technical Field

The present invention relates to a lighting device.

Background Art

With rising prosperity of commercial activities, products are
usually promoted by lighting the advertisements thereof by
lamp light in the open air, or the contour of a building is
revealed through lamp light. Hereby, light strings are gener-
ally used to decorate advertisements or delineate the contour
of a building. However, with continuous development of light-
ing technology, LED light sources are widely used as respec-
tive light sources in light strings. In this case, the re-
spective LED light sources are stringed with each other. In
an actual installation process, the respective LED light
sources have to be fixed at a predetermined position; par-
ticularly in certain outdoor applications, an installation
process of such a type 1is very complex and difficult. And a
mounting profile is usually equipped for LED strings in a
lighting device of the above type. During installation, an
LED string is firstly fixed on the mounting profile. In this
case, bolts are generally used to fix the respective LED
light sources of the LED string on the mounting profile. It
is very complex for an assembly technician, and specialized
tools are required during the installation, which results in
increase of costs. In another solution, the mounting profile
is configured to be elastic. The LED light source is engaged
in an installation space formed by the elastic mounting pro-
file, so that the LED light source is held in the mounting
profile through an elastic deformation of the mounting pro-

file. However, one disadvantage of this mode lies in that the
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position of the LED light source on the mounting profile is
not accurate enough, and the deformation of the mounting pro-
file might cause dropping off of the LED light source accom-

modated therein.

Summary of the Invention

In order to solve the above technical problem, the present
invention provides a lighting device. The light emitting mod-
ule and mounting profile of the lighting device according to
the present invention can be position-accurately and reliably
held together with each other without using accessories. The
lighting device of such a type is simple in assembly and re-

quires low cost.

The object of the present invention is achieved through a
lighting device in such a manner, viz. the lighting device
comprises a mounting profile and at least one light emitting
module, said light emitting module includes a housing accom-
modating a light emitting assembly, wherein the lighting de-
vice further comprises a locking structure, wherein the lock-
ing structure includes at least one first through hole formed
on the mounting profile and a first projection part formed on
a first side of the housing, wherein the first projection
part and the first through hole are configured in such a man-
ner, so that the mounting profile and the light emitting mod-
ule are detachable locked together by rotating the first pro-
jection part with respect to the first through hole after in-
serting the first projection part into the first through
hole. In an embodiment of the present invention, the fixed
connection between the light emitting module and the mounting
profile requires no additional components, e.g. bolts. The
housing per se of the light emitting module can be in detach-
able connection with the mounting profile. It realizes not

only a simple assembly, but also an accurate positioning of
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the light emitting module on the mounting profile.

According to the present invention, it is provided that the
first projection part is configured to be pluggable into the
first through hole from one side of the mounting profile in a
start position and lockable to the other side of the mounting
profile in a final position after rotation with respect to
the first through hole. In an embodiment of the present in-
vention, 1t is required that the first projection part of the
light emitting module has to be aligned to the first through
hole on the mounting profile in the start position prior to
the fixation of the light emitting module to the mounting
profile, and in the start position, the first through hole
allows the insertion of the first projection part. Moreover,
the housing is rotated, after the first projection part is
inserted into the first through hole, while the first projec-
tion part rotates together with the housing, and is locked to

the other side of the mounting profile in the final position.

It is preferable that the first projection part includes a
cylindrical pillar and a locking head, wherein one end of the
pillar is in connection with the first side of the housing,
and the other end is in connection with the locking head,
wherein the locking head is pluggable into the first through
hole from one side of the mounting profile in the start posi-
tion and lockable to the other side of the mounting profile
in the final position. Hereby, the cylindrical pillar func-
tions as a rotation axis, and the housing rotates about the
pillar as an axis from the start position to the final posi-
tion. In the meanwhile, the function of the locking head lies
in being locked to the other side of the first through hole
in the final position, so as to prevent the first projection
part from dropping out of the first through hole, in order to

assure a reliable fixed connection of the housing, viz. the
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light emitting module with the mounting profile.

It is advantageous that viewing from a cross-section parallel
to the first side, the locking head has a first length in a
first direction and a second length in a second direction
perpendicular to the first direction, wherein the first
length is larger than the second length. In the present em-
bodiment, the contour of the locking head is defined, wherein
the locking head is overall similar to a cuboid connected to
a free end of the pillar, wherein the first length is equiva-
lent to the long edge of the cuboid, while the second length
is equivalent to the short edge. Moreover, the free end of
the pillar is in connection with a middle position of the cu-
boid, so that the pillar and the locking head form a T-shaped
structure. After the first projection part is inserted into
the first through hole, and the light emitting module and the
mounting profile are further rotated with respect to each
other, both edges of the T-shaped structure form a locking
part, so as to prevent the first projection part from drop-

ping out of the first through hole.

It is further advantageous that the second length is at least
equal to the diameter of the cylindrical pillar in the cross-

section.

According to the present invention, it is provided that the
contour of the first through hole matches the contour of the
locking head. In other words, viewing from the cross-section,
the contour of the first through hole and that of the locking
head can be completely identical. However, said first through
hole can also ke configured in such a manner, viz. said first
through hole has a contour orientation similar to that of the
locking head, while having a size larger than the contour of

the locking head. The advantage of such a design form lies in
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that the locking head can easily penetrate the first through
hole in the start position, and the contour of the locking
head will not coincide with the contour of the first through
hole in projection part after the relative rotation between
the light emitting module and the mounting profile, so that
the locking head limits the relative movement between the
light emitting module and the mounting profile, even the two
has a moving trend of departing from each other due to an ex-

ternal force.

According to the present invention, it is further provided
that the mounting profile further includes a plurality of
second through holes, and the light emitting module further
includes a second projection part formed on the first side of
the housing, wherein the second projection part is inserted
into the second through hole in the final position, so as to
prevent the light emitting module from rotating about the
first projection part with respect to the first through hole.
Actually, the second through hole and the second projection
part commonly function for positioning. In the final posi-
tion, the second through hole and the second projection part
can well prevent the rotation motion of the light emitting

module having the pillar as an axis.

It is preferable that the second projection part is config-
ured as a cylindrical positioning pillar. The production of
the cylindrical positioning pillar is simpler and easier. It
is advantageous that the second through hole is configured as
a circular hole, wherein the diameter of the circular hole is

at least equal to the diameter of the positioning pillar.

It is optional that the second through hole is configured as
an elongated hole, wherein the side length of the elongated

hole is at least equal to the diameter of the positioning



10

15

20

25

30

WO 2014/154434 PCT/EP2014/053770

pillar. Such an elongated hole can be sqguare or rectangular.
However, no matter an elongated hole of which shape is used,
it shall satisfy the following requirement, viz. the length
of the side of the elongated hole has to be equal to or
slightly larger than the diameter of the positioning pillar,
wherein the extension direction of the side of the elongated
hole is perpendicular to the longitudinal direction of the

mounting profile.

According to the present invention, it is provided that the
first projection part, the second projection part and the
housing are made integrally as one piece. It greatly reduces
the manufacturing complexity of the lighting device according

to the present invention.

It is advantageous that the first projection part, the second
projection part and the housing are made of a thermoplastic
polyurethane elastomer material. When the second projection
part 1s configured as elastic, the second projection part
could have an elastic deformation during the rotation of the
light emitting module with respect to the mounting profile,
and could be inserted into the second through hole when
reaching at the position of the second through hole and under
the effect of a reset force, so as to generate a positioning

action together with the second through hole.

It is preferable that the mounting profile is made of a
metal. A metallic support has a higher strength, and is eas-
ier to manufacture. Of course, other synthetic materials can

also be used to manufacture the mounting profile.

According to the present invention, it is provided that the
light emitting assembly is an LED light emitting assembly.
LED light emitting assemblies have advantages of high lumi-
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nous efficiency, long service life and environmental protec-

tion.

It shall be understood that both the above general descrip-
tion and the following detailed description are for illustra-
tive and explanative purposes in order to provide further de-

scription of the claimed present invention.

Brief Description of the Drawings

The accompanying drawings constitute a part of the present
Description and are used to provide further understanding of
the present invention. Such accompanying drawings illustrate
the embodiments of the present invention and are used to de-
scribe the principles of the present invention together with
the Description. In the accompanying drawings, the same com-
ponents are represented by the same reference numbers. As

shown in the drawings:

Figure 1 is a side view of the light emitting module of the

lighting device according to the present invention;

Figure 2 is a bottom view of the light emitting module in

Figure 1;

Figure 3 is a schematic diagram of the mounting profile of

the light emitting module according to the present invention;

Figure 4 is a schematic local view of the mounting profile in

Figure 3; and

Figures 5a to b5e are procedure charts for mounting the light
emitting module in Figure 1 to the mounting profile in Figure

3.
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Detailed Description of the Embodiments

Figure 1 shows a schematic diagram of one light emitting mod-
ule 2 of the lighting device 100 according to the present in-
vention. It shall be indicated hereby that Figure 1 only
schematically shows one light emitting module 2. In an actual
application, the lighting device 100 may comprise a plurality
of light emitting modules 2 that are connected in series with
each other. The light emitting module 2 as shown in the fig-
ure has no essential differences from the light emitting mod-
ule in the prior art, and the two both comprise a housing 22
accommodating a light emitting assembly 21. A light emitting
module 2 having two light emitting assemblies 21 is shown in
the figure, wherein the two light emitting assemblies 21 are
both configured as LED light emitting assemblies. It shall be
indicated hereby that the difference between the light emit-
ting module 2 shown in Figure 1 and the light emitting module
in the prior art lies in that a first projection part 23 as a
constituent part of a locking structure of the lighting de-
vice 100 and a second projection part 24 arranged in a cer-
tain interval from the first projection part 23 are formed on
a first side of the light emitting module 2 departing from
the light emitting assemblies 21.

It can be seen from the figure that the first projection part
23 includes a cylindrical pillar 231 and a locking head 232,
wherein one end of the pillar 231 is in connection with the
first side of the housing 22, and the other end is in connec-
tion with the locking head 232. Moreover, at the right side
of the first projection part 23 as shown in Figure 1, the
second projection part 24 is shown, which is configured as a
cylindrical positioning pillar. In an embodiment of the pre-
sent invention, the first projection part 23, the second pro-
jection part 24 and the housing 22 are made of a thermoplas-

tic polyurethane elastomer material.
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A bottom view of the light emitting assembly 2 in Figure 1 is
shown in Figure 2. The shape and positional relation between
the first projection part 23 and the second projection part
24 can be clearly seen from the figure. Particularly, the
contour of the locking head 232 of the first projection part
23 viewing from a cross-section parallel to the first side
can be observed. It can be seen from the figure that the
locking head 232 has a first length in a first direction and
a second length in a second direction perpendicular to the
first direction, wherein the first length is larger than the
second length. In the present example, the locking head 232
is overall similar to a cuboid connected to a free end of the
pillar 231, wherein the first length is equivalent to the
long edge of the cuboid, while the second length is equiva-
lent to the short edge. Moreover, the free end of the pillar
231 is in connection with a middle position of the cuboid, so
that the pillar 231 and the locking head 232 form a T-shaped
structure. In the present example, two arc-shaped projection
parts are formed in a central region of the rectangular con-
tour, and said position corresponds to the position of the
pillar 231; in the present example, the diameter of the pil-
lar 231 is slightly longer than the short edge of the rectan-
gular locking head 232. However, the length of the short edge
of the locking head 232, viz. the second length can also be

equal to or larger than the diameter of the pillar 231.

Figure 3 shows a schematic diagram of the mounting profile 1
of the lighting device 100 according to the present inven-
tion. It can be seen from the figure that said mounting pro-
file 1 is configured as an elongated part, a plurality of
first through holes 11 and second through holes 12 are formed
thereon, wherein the first through holes 11 and the second
through holes 12 are arranged in an interval from each other.

In an embodiment of the present invention, the mounting pro-
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file 1 is made of a metal, as a metallic support has a higher
strength and is easy to manufacture. Of course, other syn-
thetic materials can also be used to manufacture the mounting

profile 1.

Figure 4 shows a schematic local view of the mounting profile
1 as shown in Figure 3. Two first through holes 11 and a sec-
ond through hole 12 arranged between the two first through
holes 11 can be seen from the figure. With reference to the
contour of the locking head 232 of the first projection part
23 in a crogss-gsection as shown in Figure 2, the first through
hole 11 has the same contour orientation. In the present ex-
ample, the contour of the first through hole 11 is at least
as large as that of the locking head 232. Moreover, it can
further be seen from Figure 4 that the second through hole 12
is configured as a rectangular hole. In other optional exam-
ples, the second through hole 12 can alsoc be configured to be
square or circular. In a situation of a rectangular hole, the
side length of the elongated hole is at least the same as the
diameter of the positioning pillar. And in a situation of a
circular hole, the diameter of the circular hole is at least

the same as the diameter of the positioning pillar.

Figures 5a to 5e show procedure charts for mounting the light
emitting module 2 in Figure 1 to the mounting profile 1 in
Figure 3. It can be seen from Figure 5a that the light emit-
ting module 2 is aligned from above of the mounting profile 1
to the first through hole formed on the mounting profile 1 by
means of the first projection part 23, and the current posi-
tion is called as the so-called first position, in which the
projected contour of the locking head 232 of the first pro-
jection part 23 coincides with that of the first through hole
11, so that the first projection part 23 is allowed to pene-
trate the first through hole 11. Figure 5b shows a first pro-
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jection part 23 penetrating the first through hole 11. It can
be seen from the figure that the locking head 232 of the
first projection part 23 penetrates the first through hole 11
and enters from one side (invisible) of the mounting profile
1 into the other side (the side facing an observer) of the
mounting profile 1. Moreover, it can further be cbserved from
said view that the first through hole 11 completely matches
the locking head 232 in contour.

In Figure 5c, the light emitting module 2 is rotated with re-
spect to the mounting profile 1. And when viewing at present,
the second projection part 24 rests on the edge of the mount-
ing profile 1. However, as the second projection part 24 1is
made of an elastic flexible material, the second projection
part 24 can have an elastic deformation when the light emit-
ting module 2 is further rotated, and it is allowed that the
light emitting module 2 is rotated to the state as shown in

Figure 5d.

In the state as shown in Figure b5d, the light emitting module
2 completely coincides with the mounting profile 1, in other
words, the longitudinal direction of the light emitting mod-
ule 2 is completely identical with that of the mounting pro-
file 1, viz. the so-called final position is obtained. At
present, the contour of the first through hole 11 no longer
coincides with that of the locking head 232, in other words,
the two form a cruciform arrangement. Figure 5e shows such a
positional relation in a clearer manner, and it can be seen
from the figure that the two sides of the locking head 232 at
both sides of the pillar 231 respectively engage with a
structure adjacent to the first through hole 11 of the mount-
ing profile 1, so as to prevent the first projection part 23
from dropping out of the first through hcle 11. Moreover, it

can further be seen from the figure that the second projec-
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12

tion part 24 that is cylindrical and configured as position-
ing pillar is inserted into the second through hole 12 under
the effect of an elastic reset force, so as to prevent the
rotation of the light emitting module 2 with respect to the
mounting profile 1 having the pillar 231 as rotation axis. In
this case, a reliable and position-fixed connection between
the light emitting module 2 and the mounting profile 1 is re-
alized without using additional assembling tools and fasten-

ing pieces.

The above is merely preferred embodiments of the present in-

vention but not to limit the present invention. For the per-

son skilled in the art, the present invention may have vari-

ous alterations and changes. Any alterations, equivalent sub-
stitutions, improvements, within the spirit and principle of

the present invention, should be covered in the protection

scope of the present invention.
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Patent claims

1.

A lighting device (100) comprising a mounting profile
(1) and at least one light emitting module (2), the
light emitting module (2) includes a housing (22) accom-
modating a light emitting assembly (21), wherein the
lighting device (100) further comprises a locking struc-
ture, wherein the locking structure includes at least
one first through hole (11) formed on the mounting pro-
file (1) and a first projection part (23) formed on a
first side of the housing (22), wherein the first pro-
jection part (23) and the first through hole (11) are
configured in such a manner, that the mounting profile
(1) and the light emitting module (2) are detachable
locked together by rotating the first projection part
(23) with respect to the first through hole (ll)after
inserting the first projection part (23) into the first

through hole (11).

The lighting device (100) according to Claim 1, charac-
terized in that the first projection part (23) is con-
figured to be pluggable into the first through hole (11)
from one side of the mounting profile (1) in a start po-
sition and lockable to the other side of the mounting
profile (1) in a final position after rotation of the
first projection part (23) with respect to the first
through hole (11).

The lighting device (100) according to Claim 2, charac-
terized in that the first projection part (23) includes
a cylindrical pillar (231) and a locking head (232),
wherein one end of the pillar (231) is in connection
with the first side of the housing (22), and the other

end is in connection with the locking head (232),
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wherein the locking head (232) is pluggable into the
first through hole (11) from one side of the mounting
profile (1) in the start position and lockable to the
other side of the mounting profile (1) in the final po-

sition.

The lighting device (100) according to Claim 3, charac-
terized in that viewing from a cross-section parallel to
the first side, the locking head (232) has a first
length in a first direction and a second length in a
second direction perpendicular to the first direction,
wherein the first length is larger than the second

length.

The lighting device (100) according to Claim 4, charac-
terized in that the second length is at least equal to
the diameter of the cylindrical pillar in the cross-

section.

The lighting device (100) according to Claim 4 or 5,
characterized in that the contour of the first through
hole (11) matches the contour of the locking head (232)

viewing from the cross-section.

The lighting device (100) according to any one of Claims
2 to 5, characterized in that the mounting profile (1)
further includes a plurality of second through holes
(12), and the light emitting module (2) further includes
a second projection part (24) formed on the first side
of the housing (22), wherein the second projection part
(24) is inserted into the second through hole (12) in
the final position, so as to prevent the light emitting
module (2) from rotating about the first projection part

(23) with respect to the mounting profile (1).
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10.

11.

12.

13.

14.

16

The lighting device (100) according to Claim 7, charac-
terized in that the second projection part (24) is con-

figured as a cylindrical positioning pillar.

The lighting device (100) according to Claim 8, charac-
terized in that the second through hole (12) is config-
ured as a circular hole, wherein the diameter of the

circular hole is at least equal to the diameter of the

positioning pillar.

The lighting device (100) according to Claim 8, charac-
terized in that the second through hole (12) is config-
ured as an elongated hole, wherein the side length of

the elongated hole is at least equal to the diameter of

the positioning pillar.

The lighting device (100) according to Claim 7, charac-
terized in that the first projection part (23), the sec-
ond projection part (24) and the housing (22) are made

integrally as one piece.

The lighting device (100) according to Claim 7, charac-
terized in that the first projection part (23), the sec-
ond projection part (24) and the housing (22) are made

of a thermoplastic polyurethane elastomer material.

The lighting device (100) according to any one of Claims
1 to 5, characterized in that the mounting profile (1)

is made of a metal.

The lighting device (100) according to any one of Claims
1 to 5, characterized in that the light emitting assem-

bly (21) is an LED light emitting assembly.
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