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Description

Lighting Device

Technical Field
The present invention relates to a lighting device, particu-

larly a retrofit lamp.

Background Art

It is well known that LED illumination has non-substitutable
advantages such as energy saving, ultra low power consump-
tion, an almost 100% electro-optical power conversion, 80% or
higher energy saving compared with traditional light sources
at the same luminous efficiency, and a relatively long ser-
vice life. Considering the advantages mentioned above, LEDs
are more and more used as light sources, for example, LED
retrofit lamps appearing in the market in a great number.
Such LED retrofit lamps possess a contour of traditional
light sources, an incandescent lamp or a lamp tube for in-
stance, and can thus be better adapted to an existing light-

ing system as light source.

In an existing technical solution of retrofit lamps for re-
placing traditional lamp tubes, the retrofit lamp has a lamp
tube made of a transparent plastic, an LED light engine as
light source is arranged inside said lamp tube, an additional
holding structure is hereby usually required to fix the LED
light engine, and said holding structure arranges the LED
light engine on end caps closing two open ends of the lamp
tube. In another existing technical solution, the retrofit
lamp, viewed from a cross section thereof, comprises two
parts, viz. a lamp cover of a transparent plastic and a heat
sink that is assembled together with the lamp cover and used

for an LED light engine, wherein the heat sink and the trans-
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parent lamp cover are assembled to form a cylindrical struc-
ture. Hereby, both the heat sink and the transparent lamp
cover require a specifically configured mounting structure,
so that good leak tightness is assured, while the two are re-
liably fixed together. However, the above solutions have cer-
tain obvious disadvantages, viz. the holding structure has to
be specifically configured, which increases the cost of the
retrofit lamp resulting in complexity and difficulty of as-
sembly. In addition, a lamp tube made of plastics has rela-
tively bad flexural behavior, and might have undesired bend
in case of a relatively long lamp tube. In order to solve
said problem, the heat sink has to be configured to be rela-
tively heavy, which increases the cost of the retrofit lamp.
Moreover, a plastic lamp cover has relatively bad optical
performance, and complex configurations have to be performed
on the plastic lamp cover to obtain desired light distribu-
tion performance, which further increases the cost of the

retrofit lamp.

Summary of the Invention

In order to solve the technical problems mentioned above, the
present invention provides a lighting device, particularly a
retrofit lamp. The lighting device according to the present
invention requires low cost and has a simple structure. More-
over, the lighting device according to the present invention
is easier to assemble and has fine light distribution per-

formance, while sufficient structural strength is insured.

The object of the present invention is achieved through a
lighting device in such a manner, viz. said lighting device
comprises: a lamp tube having two open ends; a light engine
arranged in the lamp tube; a carrier supporting the light en-
gine; and two end caps closing the open ends, wherein the

lighting device further comprises a diffuser, the carrier
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supporting the light engine is held on the diffuser, and the
diffuser is held on the inner wall of the lamp tube. In an
embodiment of the present invention, a diffuser is used, in
order to obtain good light distribution performance, while
said diffuser also functions for positioning the light engine
and the carrier supporting the light engine inside the lamp
tube, so that the specifically configured holding structure
used in the prior art can be omitted. It significantly re-
duces the manufacturing cost of the lighting device according

to the present invention.

It is provided according to the present invention that the
diffuser is configured to be elastic and rests on the inner
wall of the lamp tube in a predetermined stress. In an em-
bodiment according to the present invention, the diffuser per
se is configured to be capable of expanding outwardly in a
radial direction of the lamp tube. After the diffuser is
placed inside the lamp tube, the expansion trend of the dif-
fuser in the radial direction is limited by the inner wall,
thereby forming a predetermined stress between the inner wall
of the lamp tube and the diffuser; in other words, the dif-
fuser exerts an abutting force on the inner wall of the lamp
tube, which force assures that the diffuser, then the carrier
held on the diffuser which supports the light engine would

not move relative to the inner wall of the lamp tube.

According to a preferable embodiment of the present inven-
tion, it is provided that the diffuser is a tubular structure
formed by bending an elastic plate-shaped part. In such a
simplest embodiment, the diffuser bend into a tubular struc-
ture is similar to a curved leaf spring, and the restoring
force of the leaf spring prompts the formation of the abut-

ting force or the predetermined stress.
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It is preferable that the diffuser extends over the whole
longitudinal length of the lamp tube. Thus, the diffuser cov-
ers the light emergent surface of the lamp tube over the
whole longitudinal length to obtain hereby a large effective

lighting region as possible.

It is further provided according to the present invention
that the lamp tube is a glass tube. Glass tubes are widely
used in different fluorescent lamp tubes, as they require low
costs and can be obtained from the market with low prices.
Moreover, glass tubes have better flexural behavior compared
with plastic lamp tubes. In this case, the heat sink for heat
dissipation can be configured to be relatively light, under
the precondition that the demands on heat dissipation are
satisfied. Furthermore, glass tubes have finer optical per-

formance.

It is advantageous that the carrier is a heat sink. In an em-
bodiment of the present invention, said heat sink can be made
of aluminum, which is a relatively light in weight. Of
course, the heat sink can also be made of other materials

such as heat conductive plastics etc.

It is further preferable that the heat sink is fixed on the
diffuser. The diffuser according to the present invention is
made of an elastic plate-shaped part. Thus, while fixing the
heat sink, only one edge of the plate-shaped part has to be
fixed with the heat sink, and there is no need to fix the
other edge with the heat sink, so as to ensure that the dif-
fuser bent into a tubular shape can further have an expansion

trend after being fixed on the heat sink.

It is further provided according to the present invention

that the light engine includes a circuit board and at least
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one LED chip arranged on the circuit board. LED chips have
advantages of high luminous efficiency, environmental protec-

tion and long service life.

It is preferable that the circuit board extends over the

whole longitudinal length of the lamp tube, so that LED chips
arranged on the circuit board are also successively distrib-
uted in the longitudinal direction of the circuit board, and
then be enabled to uniformly output light in the longitudinal

direction of the whole lighting device.

It is preferable that the light engine is arranged in a space
defined by the heat sink and the diffuser, so that light
emitted by the LED chip emerges through the diffuser. Through
such an arrangement way, an observer would not view the LED
chips from outside, which improves the aesthetic property of
the lighting device. Moreover, light emitted by the LED chips
would not emerge directly through the lamp tube, which avoids

detrimental influence on the light distribution performance.

According to the present invention, it is provided that the

diffuser includes a plate-shaped part base body which is made
of a transparent and elastic material, wherein said material
can be PC or PET material, and can certainly be other trans-

parent and elastic materials.

It is preferable that a microstructure is formed on the sur-
face of the plate-shaped part base body, and the microstruc-
ture is configured to enable light that emerges through the

diffuser to have uniform light distribution performance. For
example, a frosted surface etc. can be formed on the surface

of the base body in a sheet form.

Alternatively, a diffusant, e.g. white powder etc., is added
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to the material forming the plate-shaped part base body, so
that emergent light through the diffuser has uniform light

distribution performance.

According to the present invention, it is provided that a pin
for insertion into a socket is formed on the end cap, wherein
the pin is in electrical connection with the light engine
through a lead. In an embodiment of the present invention,
the end cap functions for closing the open end of the lamp
tube and providing electrical connection with the light en-
gine. Such an end cap has the same contour as end caps used
in traditional fluorescent lamps, so that the lighting device
according to the present invention can be easily inserted
into a socket provided in a traditional fluorescent lamp

tube.

It is preferable that the end cap is made of an insulating

material.

According to the present invention, it is provided that the
lighting device is configured as a T5, T8, and T10 retrofit
lamp.

It is to be understood that the features of the various exem-
plary embodiments described herein may be combined with each

other, unless gspecifically noted otherwise.

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 compo-
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nents are represented by the same reference numbers. As shown

in the drawings:

Figure 1 is an exploded schematic diagram of a lighting de-

vice according to the present invention;

Figure 2 is a sectional view of the lighting device according

to the present invention; and

Figure 3 is a schematic diagram of the lighting device ac-
cording to the present invention in an assembled state,
wherein a section of the lamp tube is respectively cut off
from the two end regions, so as to clearly show the internal

structure of the lighting device.

Detailed Description of the Embodiments

In the following detailed description, reference is made to
the accompanying drawings, which form a part thereof, and in
which is shown by way of illustration specific embodiments in
which the invention may be practiced. In this regard, direc-
tional terminology, such as “inside”, “outside”, “left”,
“right”, is used in reference to the orientation of the fig-
ures being described. Because components of embodiments of
the present invention can be positioned in a number of dif-
ferent orientations, the directional terminology is used for
purposes of illustration and is in no way limiting. It is to
be understood that other embodiments may be utilized and
structural or logical changes may be made without departing
from the scope of the present invention. The following de-
tailed description, therefore, is not to be taken in a limit-
ing sense, and the scope of the present invention is defined

by the appended claims.

Figure 1 shows an exploded schematic diagram of a lighting
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device 100 according to the present invention, and it can be
seen from the figure that the lighting device 100 comprises:
a lamp tube 1 having two open ends; a light engine 2 arranged
in the lamp tube 1; a carrier supporting the light engine 2;
and two insulating end caps 3 closing the open ends. More-
over, it can be seen from the figure that the lighting device
100 further comprises a diffuser 4. The lighting device 100
according to the present invention is configured as an LED
retrofit lamp, particularly a T5, T8 or T10 retrofit lamp.
The light engine 2 is thereby configured as an LED light en-
gine, and includes a circuit board 21 and at least one LED
chip 22 arranged on the circuit board 21. It can further be
seen from the figure that a plurality of LED chips 22 is pro-
vided on the circuit board 21. In addition, the circuit board
21 extends over the whole longitudinal length of the lamp
tube 1. However, only a section of the circuit board 21 is
shown in the view of Figure 1, while in an actual situation,
the circuit board 21 shall extend from one end cap 3 to the

side of another opposite end cap 3.

Moreover, in the example as shown in Figure 1, the end cap 3,
particularly the left end cap 3 in Figure 1, has a pin 31 for
insertion into a socket, wherein the pin 31 is in electrical
connection with the circuit board 21 of the light engine 2
through a lead 32. In an embodiment of the present invention,
the end cap 3 functions for closing the open end of the lamp
tube 1 and providing electrical connection with the light en-
gine 2. Such an end cap 3 has the same contour as end caps
used in traditional fluorescent lamps, so that the lighting
device 100 according to the present invention can be easily
inserted into a socket provided in a traditional fluorescent
lamp tube. However, there is a slight difference between the
right end cap 3 and the left end cap 3 in Figure 1, viz. only

a bolt is formed on said right end cap, and the function of
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said bolt only lies in fixation of the lamp tube in the

socket, while no electrical connection is provided. However,
said right end cap 3 can also have the same structure as the
left end cap 3, while there is just no need to perform elec-
trical connection with the circuit board 21 of the light en-

gine 2 through a lead.

Furthermore, the circuit board 21 shown in Figure 1 is sup-
ported on the carrier (see Figure 2). Said carrier is config-
ured as a heat sink 5. In the present example, the heat sink
5 is made of aluminum, which is relatively light in weight.
Of course, the heat sink 5 can also be made of other materi-

als such as heat conductive plastics etc.

In addition, the lamp tube 1 is a glass tube. The glass tube
1 is widely applied to different fluorescent lamp tubes, as
it requires low cost and can be obtained from the market with
low price. Moreover, the glass tube 1 has better flexural be-
havior compared with plastic lamp tubes, and the heat sink
for heat dissipation can therefore be configured to be rela-
tively light, under the precondition that the requirements on
heat dissipation are satisfied. Furthermore, a glass tube has

finer optical performance.

The key point of the present invention lies in the diffuser
4., The diffuser 4 according to the present invention is a tu-
bular structure formed by bending an elastic plate-shaped
part. However, in the example as shown in Figure 1, said dif-
fuser 4 is not formed as a closed tubular structure, instead
of that, there is a certain distance between the two opposite
ends. In the present example, said diffuser 4 includes a
plate-shaped base in a sheet form that is made of a transpar-
ent and elastic material, said material is PC or PET mate-

rial, and can certainly be other transparent and elastic ma-
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terials. In a specific example, a microstructure is formed on
the surface of the plate-shaped base body, in order to obtain
uniform light distribution performance, while in other exam-
ples, a diffusant, e.g. white powder etc., can be added to
the material forming the plate-shaped base body. In addition,
the diffuser 4 extends over the whole longitudinal length of
the lamp tube 1. Hereby, the diffuser 4 covers the light
emergent surface of the lamp tube 1 in the whole longitudinal
length, so as to obtain a large effective lighting region as

possible.

Figure 2 shows a sectional view of the lighting device 100
according to the present invention. It can be seen from the
figure that the heat sink 5 is fixed on the diffuser 4. The
diffuser 4 according to the present invention is made of an
elastic plate-shaped part. Thus, while fixing the heat sink
5, only one edge of the plate-shaped part has to be fixed
with the heat sink 5, and there is no need to fix the other
edge with the heat sink 5, so as to ensure that the diffuser
4 bent into a tubular shape can further have an expansion
trend after being fixed on the heat sink 5. It can be seen
from the figure that the diffuser 4 with the heat sink 5 is
inserted into the lamp tube 1, and the diffuser 4 rests on
the inner wall of the lamp tube 1 in a predetermined stress.
The diffuser 4 per se is configured to be capable of expand-
ing outwardly in a radial direction of the lamp tube 1. After
the diffuser 4 is placed inside the lamp tube 1, the expan-
sion trend of the diffuser 4 in the radial direction is lim-
ited by the inner wall, thereby forming a predetermined
stress between the inner wall of the lamp tube 1 and the dif-
fuser 4; in other words, the diffuser 4 exerts an abutting
force on the inner wall of the lamp tube, which force assures
that the diffuser 4, then the heat sink 5 held on the dif-

fuser 4 which supports the light engine 2 would not move
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relative to the inner wall of the lamp tube.

Moreover, it can further be seen from Figure 2 that the light
engine 2 is arranged in a space defined by the heat sink 5
and the diffuser 4, so that light emitted by the LED chip 22

emerges through the diffuser 4.

Figure 3 shows is a schematic diagram of the lighting device
100 according to the present invention in an assembled state,
wherein a section of the lamp tube is respectively cut off
from the two end regions, so as to clearly show the internal
structure of the lighting device 100. There is no additional
holding structure for the assembly inside the lamp tube 1 in
said lighting device 100, while the assembly inside the lamp
tube 1 including the diffuser 4 is fixed inside the lamp tube
1 just through the diffuser 4.

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 lamp tube (1) hav-
ing two open ends; a light engine (2) arranged in the
lamp tube (1); a carrier supporting the light engine
(2); and two end caps (3) closing the open ends, charac-
terized in that the lighting device (100) further com-
prises a diffuser (4), the carrier supporting the light
engine (2) is held on the diffuser (4), and the diffuser
(4) is held on the inner wall of the lamp tube (1).

2. The lighting device (100) according to Claim 1, charac-
terized in that the diffuser (4) is configured to be
elastic and rests on the inner wall of the lamp tube (1)

in a predetermined stress.

3. The lighting device (100) according to Claim 2, charac-
terized in that the diffuser (4) is a tubular structure

formed by bending an elastic plate-shaped part.

4, The lighting device (100) according to Claim 3, charac-
terized in that the diffuser (4) extends over the whole

longitudinal length of the lamp tube (1).

5. The lighting device (100) according to any one of Claims
1 to 4, characterized in that the lamp tube (1) is a
glass tube.

6. The lighting device (100) according to any one of Claims
1 to 4, characterized in that the carrier is a heat sink

(5) .

7. The lighting device (100) according to Claim 6, charac-
terized in that the heat sink (5) is fixed on the dif-
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14

fuser (4).

The lighting device (100) according to Claim 7, charac-
terized in that the light engine (2) includes a circuit
board (21) and at least one LED chip (22) arranged on
the circuit board (21).

The lighting device (100) according to Claim 8, charac-
terized in that the circuit board (21) extends over the

whole longitudinal length of the lamp tube (1).

The lighting device (100) according to Claim 8, charac-
terized in that the light engine (2) is arranged in a
space defined by the heat sink (5) and the diffuser (4),
so that light emitted by the LED chip (22) emerges
through the diffuser (4).

The lighting device (100) according to any one of Claims
1 to 4, characterized in that the diffuser (4) includes
a plate-shaped base body, which is made of a transparent

and elastic material.

The lighting device (100) according to Claim 11, charac-

terized in that the material is PC or PET material.

The lighting device (100) according to Claim 11, charac-
terized in that a microstructure is formed on the sur-

face of the plate-shaped base body, and the microstruc-
ture is configured to enable light that emerges through
the diffuser (4) to have uniform light distribution per-

formance.

The lighting device (100) according to Claim 11, charac-

terized in that a diffusant is added to the material
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15.

le.

17.

15

forming the plate-shaped base body, so that emergent
light through the diffuser (4) has uniform light distri-

bution performance.

The lighting device (100) according to any one of Claims
1 to 4, characterized in that a pin (31) for insertion

into a socket is formed on the end cap (3), wherein the
pin (31) is in electrical connection with the light en-

gine (2) through a lead (32).

The lighting device (100) according to Claim 15, charac-
terized in that the end cap (31) is made of an insulat-

ing material.

The lighting device (100) according to any one of Claims
1 to 4, characterized in that the lighting device (100)

is configured as a T5, T8, and T10 retrofit lamp.
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