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(54) Tubular light source device

(57) Disclosed is a tubular light source device com-
prising a light tube (10) and a light source assembly (20),
wherein the light tube comprises a hollow cross-section,
with a sector of the hollow cross-section being an inner
flat portion as inner wall (10c) of the light tube. The light
source assembly includes a substrate (21), a plurality of

light emitting elements (22) arranged on the substrate
and conductive lines (23). The substrate is attached to
the inner flat portion of the light tube, to form thermal
contact with the inner wall. The light source device may
further include necessary connector (30) and controllers
(24).
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a light source
device, especially to a tubular light source device. The
present invention provides a light source device that is
low cost, easy to fabricate and with high heat dissipation
effects.

BACKGROUND OF THE INVENTION

[0002] Along with the increased light emitting efficiency
of the light emitting diode (LED), more and more light
source devices have adopted the LED as their light
source element. A variety of light source devices that use
the LED has come into the market, making the LED-re-
lated applications a new industry.
[0003] In the application of LED, heat dissipation is one
of the major tasks of developers. Although the LED gen-
erates lights in high efficiency, in application a transmis-
sion medium is necessary to project the lights so gener-
ated to a desired destination. For this and other reasons,
in most applications the light emitting elements are ac-
commodated in a sealed environment. Dissipation of
heat generated by the LED when emitting lights is always
blocked by the sealed environment.
[0004] In order to resolve the heat dissipation problem
in the LED applications, many solutions have been sug-
gested. Taiwan patent No. I408316 disclosed a lighting
instrument comprising a tubular cap extending in the di-
rection of the LED light paths. A flat portion is formed at
one sector of the cap cross-section. A plurality of heat
dissipation fins extends from the opposite surface of the
flat portion. The heat dissipation structure of this inven-
tion is complicated and difficult to fabricate.
[0005] Taiwan patent No. 1409412 disclosed an LED
light source device including a tubular cap that extends
in the direction of an LED array. A flat portion is formed
at one sector of the cap cross-section. A plurality of heat
dissipation fins extends from a heat dissipation seat at-
tached to the opposite side of the flat portion and sup-
porting the LED array. The heat dissipation seat must
first be assembled to the LED array, then to the cap.
Fabrication and assembly are difficult.
[0006] Taiwan patent No. I409406 disclosed an LED
light source comprising a semi-tubular cap extending in
the direction of an LED array. A mounting seat is con-
nected to the open side of the semi-tubular. Heat dissi-
pation fins are formed on the mounting seat. The mount-
ing seat must be assembled with an LED array, then with
the cap. This LED light source is difficult to fabricate and
assemble.
[0007] Therefore, it is necessary for the industry to de-
velop a light source device that is simple in structure,
easy to fabricate and assemble and with high heat dis-
sipation effect.

OBJECTIVES OF THE INVENTION

[0008] One objective of this invention is to provide a
light source device that is simple in structure, easy to
fabricate and assemble and efficient in heat dissipation.
[0009] Another objective of this invention is to provide
a tubular light source device that is simple in structure,
easy to fabricate and assemble and efficient in heat dis-
sipation.

SUMMARY OF THE INVENTION

[0010] The tubular light source device according to this
invention comprises a light tube and a light source as-
sembly. The light tube comprises a hollow cross-section,
preferably a hollow cylinder. A sector of the hollow cross-
section includes an inner flat portion as inner wall of the
light tube. In the preferred embodiments, the light tube
has a circular outer periphery, while in other embodi-
ments, the light tube has a polygonal outer periphery.
The light source assembly includes a substrate, a plural-
ity of light emitting elements arranged on the substrate
and conductive lines connecting the plurality of light emit-
ting elements to supply power. The substrate is attached
to the inner flat portion of the light tube, to form thermal
contact with the inner wall. The light source device may
further include a connector attached to the light tube and
in electrical connection with the conductive lines. Prefer-
ably two connectors are provided at both ends of the light
tube and seal the light tube. The size, shape and contact
terminal arrangements are preferably compatible to
those of the standard fluorescent lamp.
[0011] In some preferred embodiments of this inven-
tion, the substrate extends to the total length of the light
tube, so to enhance heat dissipation effects. Controller
may be provided on the substrate and may include power
controller, signal controller and modulator-demodulator
circuits, and necessary leads and wires. A wireless com-
munication chip, as well as necessary power transformer,
may further be provided on the substrate. The controllers
and the communication chip may also be arranged in a
space defined by the connector.
[0012] The light tube may extend linearly or bend to
form a folding shape, an arc shape etc. Material for the
light tube is preferably glass or any material of high trans-
parency and heat dissipation factors. The light tube may
be colored, to provide filtering or decorative effects.
[0013] These and other objectives and advantages of
this invention may be clearly understood from the de-
tailed description by referring to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 shows the structure of the tubular light source
device of this invention.
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Figs. 2A-2E show several examples for the cross-
section of the light tube.

DETAILED DESCRIPTION OF THE INVENTION

[0015] The preferred embodiments of the tubular light
source device of this invention will be described in the
followings. Fig. 1 shows the structure of the tubular light
source device of this invention. As shown in this figure,
the light source device of this invention includes a light
tube 10 and a light source assembly 20. The light tube
10 generally forms a hollow cross-section and is prefer-
ably a hollow cylinder. In the embodiment shown in Fig.
1, the light tube 10 has a cross-section that includes a
circular outer periphery 10a and a basically circular inner
periphery 10b provided with a flat portion 10c at a sector
of the inner periphery 10b. The flat portion 10c extends
along the length direction of the light tube 10, preferably
through the full length of the light tube 10. The light tube
10 may be made from any material with high transpar-
ency and high conductivity. If material costs, manufacture
costs, transparency and thermal conductivity are taken
into considerations, glass would be a preferred material
for the light tube 10. This, of course, is not any technical
limitation. Length of the light tube 10 is not limited, as
long as the light tube 10 is easy to fabricate and install.
The light tube 10 extends in its length direction linearly,
as shown in Fig. 1. This, again, is not any technical lim-
itation. The light tube 10 may extend, bend or fold to form
any desirable shape in its length direction. In some em-
bodiments of this invention, the light tube 10 forms a cir-
cle, a spiral, a polygonal or other shapes, or any of their
combinations. Thickness of the light tube 10 is not limited.
The light tube 10 may be transparent or colored. Any
color or color combination may be applied to the light
tube 10, to produce filtering and/or decorative effects.
[0016] The cross-section of the light tube 10 is not lim-
ited to cylindrical, as shown in Fig. 1. Other hollow cross-
sections such as hollow polygonal cross-sections may
also be used in this invention, as long as a flat portion is
provided in the inner peripheral of the cross-section. Figs.
2A-2D show several examples for the cross-section of
the light tube 10, wherein Fig. 2A shows a hollow rectan-
gular cross-section, Fig. 2B shows a hollow pentagonal
cross-section, Fig. 2C shows a hollow trapezoidal cross-
section, Fig. 2B shows a hollow triangular cross-section.
In addition, Fig. 2E shows a hollow elliptical cross-section
suitable in this invention. Other types of cross-section
that provides a flat portion in the inner periphery of the
cross-section may be used in this invention. The cylin-
drical cross-section is preferable, partly because such
light tube may be easily produced using the traditional
fluorescent lamp fabrication equipment, after certain mi-
nor modifications.
[0017] Also as shown in Fig. 1, the light source assem-
bly 20 includes a substrate 21, a plurality of light emitting
elements 22, 22 arranged on the substrate 21 and con-
ductive lines 23 connecting the plurality of light emitting

elements 22, 22, in order to supply power to the light
emitting elements 22, 22. The light emitting elements 22,
22 may be any element that generates lights. Preferably
the light emitting elements 22, 22 include LEDs. The
LEDs may be arranged in any suitable arrangements,
such as linearly or in a matrix. The substrate 21 that car-
ries the light emitting elements 22, 22 is attached to the
inner flat portion 10c of the light tube 10, to form thermal
contact with the inner wall 10c. Material for the substrate
21 is not limited but is preferably a material of high thermal
conductivity. The standard printed circuit board may be
used as the substrate 21. Inorganic materials such as
aluminum, copper, ceramic etc. provide higher heat dis-
sipation effects and are suitable in this invention. If the
substrate 21 is made from organic materials, such as
polyimide resins, glass fiber/epoxy etc., a thermal con-
ductive pad is preferably provided between and in ther-
mal contact with the substrate 21 and the flat portion 10c,
so to transmit heat generated by the light emitting ele-
ments 22, 22 to the flat portion 10c of the light tube 10.
[0018] Control devices 24 such as power converter cir-
cuit, power controller, signal controller and modulator-
demodulator circuit, as well as necessary power wires
and signal lines (not shown), may also be provided on
the substrate 21. In addition, a wireless transceiver (not
shown) may further be provided on the substrate 21, to
facilitate remote controls to the light emitting elements
22, 22 from external. If the substrate 21 is made of a high
thermal conductive material, an insulation pad (not
shown) is preferably provided, to thermally insulate the
control devices 24 and its circuits from the substrate 21,
so that heat generated by the light emitting elements 22,
22 won’t damage the operation of the control devices 24.
Alternatively, the power converter circuit, power control-
ler, signal controller and modulator-demodulator circuit,
as well as the wireless transceiver may be accommodat-
ed in the space defined by the connector 30 apart from
the light tube 10.
[0019] Because a flat portion 10c is provided at the
inner periphery of the light tube 10, the substrate 21 may
be seated on the flat portion 10c and maintain close con-
tact with the flat portion 10c. The light tube 10 is a material
of high transparency and high thermal conductivity. Heat
generated by the light emitting elements 22, 22 may be
easily transmitted/diffused to the flat portion 10c, to the
whole light tube 10, then to the environment. Heat dissi-
pation effects of the device are thus enhanced. In addi-
tion, the flat portion 10c provides a securing surface for
the substrate 21. The substrate 21 may be securely at-
tached to the light tube 10, without the needs of an ad-
ditional substrate seat or LED seat, as in the conventional
art. Assembly of the light source device is easy and ro-
bust, while number of elements, material costs and as-
sembly costs are all reduced.
[0020] The light source device may further include con-
nectors 30 attached to both ends of the light tube and in
electrical connection with the power lines 23. If two con-
nectors 30 are provided at both ends of the light tube 10,
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they may seal the light tube 10. In such a case, the con-
nectors 30 may be compatible with the traditional con-
nector used in the standard fluorescent lamps. For this
reason, the size, shape and contact terminal arrange-
ments are preferably compatible to those of the standard
fluorescent lamp. However, it is appreciated that the light
emitting elements 22, 22 of this invention need not be
arranged in a sealed environment. Therefore, designers
may determine whether or not to seal the light tube 10
with the connector 30 according to their needs in partic-
ular applications. In addition, to arrange the connectors
30 at both ends of the light tube 10 is not any technical
limitation. Designers may determine to arrange one or
more connectors 30 at any position adjacent to the light
tube 10. Number of the connector 30 is not limited. One
or more than two connectors are also applicable, depend-
ing on conditions in the application.
[0021] Several embodiments of the invented light
source device have been described above. The present
invention provides a light source device that is simple in
structure and easy and low cost in fabrication and as-
sembly. The outer shape of the invented light source de-
vice is substantially identical to the conventional fluores-
cent lamp. Shipment, preservation and handling are easy
for the light source device. The invented light source de-
vice may easily replace the existing products, without the
need of modifying the application interfaces. In addition,
the tubular light source device of this invention provides
highly effective heat dissipation functions. High heat dis-
sipation efficiency is obtained, without the need of addi-
tional or particularly designed heat dissipation mecha-
nisms.

Claims

1. A tubular light source device, comprising a light tube
and a light source assembly, wherein the light tube
comprises a hollow cross-section, with a sector of
the hollow cross-section including an inner flat por-
tion as inner wall of the light tube, wherein the light
source assembly includes a substrate, a plurality of
light emitting elements arranged on the substrate
and conductive lines connecting the plurality of light
emitting elements to supply power and wherein the
substrate is attached to the inner flat portion of the
light tube, to form thermal contact with the inner wall.

2. The tubular light source device according to claim 1,
wherein the light tube has a circular outer periphery.

3. The tubular light source device according to claim 1,
wherein the light tube has a polygonal outer periph-
ery.

4. The tubular light source device according to claim 1,
wherein the light tube has an elliptical outer periph-
ery.

5. The tubular light source device according to claim 1,
further comprising a connector attached to the light
tube and in electrical connection with the conductive
lines.

6. The tubular light source device according to one of
the preceding claims, further comprising two con-
nectors attached both ends of the light tube and in
electrical connection with the conductive lines,
wherein the two connectors seal the light tube.

7. The tubular light source device according to claim 6,
wherein size, shape and contact terminal arrange-
ments of the connectors are compatible to those of
the standard fluorescent lamp.

8. The tubular light source device according to one of
the preceding claims, wherein the substrate extends
to the total length of the light tube.

9. The tubular light source device according to one of
the preceding claims, further comprising a controller
and necessary leads and wires provided on the sub-
strate.

10. The tubular light source device according to claim 9,
further comprising a thermal insulation pad to insu-
late the controller and the leads and wires from the
substrate.

11. The tubular light source device according to claim 5,
further comprising power controller provided in a
space defined by the connector.

12. The tubular light source device according to claim 6,
further comprising power controller provided in a
space defined by the connector.

13. The tubular light source device according to one of
the preceding claims, further comprising a wireless
transceiver provided on the substrate.

14. The tubular light source device according to one of
the preceding claims, wherein the light tube extends
linearly in length direction.

15. The tubular light source device according to one of
claims 1 to 13, wherein the light tube bends to form
a folding shape.

16. The tubular light source device according to one of
claim 1 to 13, wherein the light tube bends to form
an arc shape.

17. The tubular light source device according to one of
the preceding claims, wherein the light tube is a glass
tube.

5 6 



EP 2 876 354 A1

5

5

10

15

20

25

30

35

40

45

50

55

18. The tubular light source device according to claim
17, wherein the light tube is a colored glass tube.

19. The tubular light source device according to one of
the preceding claims, further comprising a thermal
conductive pad in thermal contact with the substrate
of the light source assembly and the inner wall of the
light tube.
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