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(54) Illumination Device

(57) An illumination device (2) includes a reflective
cover (21), at least one light emitting diode (LED) (22),
a first electrical conductive body (23) and a second elec-
trical conductive body (24). The reflective cover has an

opening, and the LED is disposed therein. The first ends
of the first electrical conductive body and the second elec-
trical conductive body are respectively electrically con-
nected to the LED.
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Description

BACKGROUND OF THE INVENTION

Field of Invention

[0001] The invention relates to an illumination device
and, in particular, to an illumination device using light
emitting diodes as its light sources.

Related Art

[0002] The light emitting diode (LED) is made of sem-
iconductor materials. The LED has two electrode termi-
nals. When a small voltage is imposed to the electrode
terminals, energy is released in the form of light through
the combinations of electrons and holes.
[0003] The manufacturing processes and materials of
the LED have been continuously improved in recent
years to enhance the light-emitting efficiency thereof. Un-
like the usual incandescent lamp, the LED involves cold
light emissions and thus has the advantages of low power
consumption, long device lifetime, no warm-up time, and
fast response. Its applications include normal displays,
indicators, as well as illumination nowadays. For exam-
ple, the LED is used in flashlights, illumination devices
in the headlights of vehicles, and indoor illumination.
[0004] Please refer to FIGS. 1 and 2. FIG. 2 shows a
schematic cross section of an LED disposed on a circuit
board. The conventional LED illumination device 1 in-
cludes a lamp base 11, a circuit board 12, a plurality of
LEDs 13, a plurality of lenses 14, and a heat-dissipating
device 15.
[0005] The lamp base 11 is fixed on the heat-dissipat-
ing device 15. The circuit board 12 drives the LEDs 13
to emit light. The circuit board 12 is disposed inside the
lamp base 11. The LEDs 13 are disposed on the circuit
board 12. Each of the lenses 14 is fixed above the cor-
responding LED 13 by using a fixing component 16 in
order to produce better illumination.
[0006] Heat dissipation has been a problem for the
LEDs 13 as a light source. As the illumination time be-
comes longer, the temperature of the illumination device
1 increases because the imperfect electro-optical con-
version of the LEDs 13. If the heat inside the illumination
device 1 is not immediately removed, the light-emitting
efficiency of the LEDs 13 will be affected. This may even
shorten the lifetime of the LEDs 13. In the prior art, the
lamp base 11 is directly fixed on a huge heat-dissipating
device 15 to help removing heat produced by the LEDs
13. However, this renders the illumination device 1 a huge
volume. In subsequent assembly, the heat-dissipating
device 15 may be disposed inside a closed shell. This
does not only lower the heat dissipation efficiency, but
also affects the light-emitting quality and lifetime of the
illumination device 1.
[0007] Therefore, it is an important subject to provide
an illumination device with good heat dissipation ability.

SUMMARY OF THE INVENTION

[0008] In view of the foregoing, the invention is to pro-
vide an illumination device with good heat dissipation
ability.
[0009] To achieve the above, the invention discloses
an illumination device including a reflective cover, at least
one light-emitting diode (LED), a first electrical conduc-
tive body and a second electrical conductive body. The
reflective cover has an opening, and the LED is disposed
at the opening. The first electrical conductive body has
a first end electrically coupled to the LED. The second
electrical conductive body has a first end electrically cou-
pled to the LED.
[0010] As mentioned above, in the illumination device
of the invention, the LEDs are disposed at the opening
of the reflective cover, and the light emitted by the LEDs
travels toward the reflective cover. In comparison with
the prior art, the invention changes the positions and light-
emitting direction of the LEDs. Through the electrical con-
nections between the LEDs and the first and second elec-
trical conductive bodies, the LEDs can be exposed to the
air for more direct heat dissipation. This helps stabilizing
the light-emitting efficiency and elongating the lifetime of
the LEDs. Moreover, the heat fins can be formed on the
frame or the reflective cover to help removing heat pro-
duced by the LEDs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention will become more fully under-
stood from the detailed description given herein below
illustration only, and thus is not limitative of the present
invention, and wherein:
[0012] FIG. 1 is a three-dimensional view of a conven-
tional illumination device;
[0013] FIG. 2 shows the cross section of the LED and
lens along the A-A line in FIG. 1;
[0014] FIG. 3 shows the cross section of an illumination
device according to a preferred embodiment of the in-
vention;
[0015] FIG. 4 is a bottom view of the illumination device
as viewed from an observer; and
[0016] FIG. 5 shows a cross section of another illumi-
nation device according to the preferred embodiment of
the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0017] The present invention will be apparent from the
following detailed description, which proceeds with ref-
erence to the accompanying drawings, wherein the same
references relate to the same elements.
[0018] As shown in FIG. 3, an illumination device 2
according to a preferred embodiment of the invention in-
cludes a reflective cover 21, at least one LED 22, a first
electrical conductive body 23, and a second electrical
conductive body 24.
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[0019] The reflective cover 21 has an opening 211,
and the surface of the opening 211 is coated with a re-
flective layer 212. The reflective layer 212 is a metal or
dielectric coating with high reflectivity to reflect light. In
addition, the shape of the reflective cover 21 can be de-
signed according to needs. For example, the reflective
cover 21 may be designed to have a bowl or cylinder
shape. In this embodiment, the cross section of the re-
flective cover 21 has an arc shape.
[0020] The LED 22 is disposed at the opening 211. In
addition, the number of the LEDs 22 is not restricted. In
this embodiment, there are several LEDs 22 connected
in parallel or series and disposed on a circuit substrate
S. The light emitted by the LEDs 22 travels toward the
reflective cover 21, and the reflective cover 21 then re-
flects the light.
[0021] As shown in FIG. 3, the illumination device 2
may further includes a lens 25. The drawing shows sev-
eral lenses 25 disposed adjacent to the LEDs 22 to form
a lens array. The material of the lenses 25 can be glass
or plastic. With the lenses 25, the path of the light emitted
by each LED 22 can be changed so that the LEDs 22
disposed at the opening 211 do not block the reflected
lights from the reflective cover 21.
[0022] A first end of the first electrical conductive body
23 is electrically coupled to the LEDs 22 through, for ex-
ample, the circuit substrate S. A first end of the second
electrical conducive body 24 is also electrically coupled
to the LEDs 22 through, for example, the circuit substrate
S. However, the first electrical conductive body 23 and
the second electrical conductive body 24 are coupled to
different electrodes of the LEDs 22. For example, the first
electrical conductive body 23 is electrically coupled to
the p electrodes of the LEDs 22. The second electrical
conductive body 24 is electrically coupled to the n elec-
trodes of the LEDs 22. The first electrical conductive body
23 and the second electrical conductive body 24 can re-
spectively be a metal layer (covered with an insulating
protection layer outside) or a wire to achieve the electrical
coupling. When an electrical current flows through the
first electrical conductive body 23 and the second elec-
trical conductive body 24, the heat produced by the LEDs
22 can be dissipated by air convection as the LEDs 22
are directly exposed to the air instead of combined with
a lamp base. This effectively stabilizes the light-emitting
efficiency of the LEDs and elongates their lifetime.
[0023] Please refer simultaneously to FIGS. 3 and 4.
In this embodiment, the illumination device 2 further in-
cludes a frame 26 disposed at the opening 211. The
frame 26 supports the circuit substrate S and thus the
LEDs 22. The shape of the frame 26 is, for example but
not limited to, the structure shown in FIG. 4. Therefore,
a second end of the first electrical conductive body 23
can be disposed along the frame 26 to reach an outer
surface 213 of the reflective cover 21. A second end of
the second electrical conductive body 24 is also disposed
along the frame 26 to reach the outer surface 213 of the
reflective cover 21.

[0024] Moreover, the frame 26 can be made of a ther-
mally conductive material such as a metal. The frame 26
may be formed with several heat fins 261 at the conjunc-
tion of the frame 26 and the LEDs 22. The heat fins 261
can be integrally formed (e.g., by stamping) with the tri-
secting bars of the frame 26. Of course, the heat fins 261
can be manufactured separately and then combined with
the frame 26 to enhance heat dissipation of the LEDs 22.
Since the LEDs 22 and the heat fins 261 are all exposed
to the air, the heat can be readily removed.
[0025] As shown in FIG. 3, the illumination device 2
may further include a conversion unit 27 disposed on the
outer surface 213 of the reflective cover 21. The conver-
sion unit 27 can accommodate a driving control circuit
board 271 of the LEDs 22. The driving control circuit
board 271 has at least one converter or a DC-AC inverter
for driving the LEDs 22 to emit light. The second ends of
the first electrical conductive body 23 and the second
electrical conductive body 24 are electrically coupled to
the driving control circuit board 271, respectively.
[0026] In addition, the conversion unit 27 further in-
cludes an electrical conductive connector 272, which has
a screw thread. With the electrical conductive connector
272, the illumination device 2 can be fixed and electrically
coupled to a lamp base, which is similar to the case of a
light bulb.
[0027] Please refer to FIG. 5. In this embodiment, the
reflective cover 21 of the illumination device 2 may in-
clude several heat fins 214 disposed on an outer surface
213 of the reflective cover 21 to help dissipating heat.
[0028] In summary, in the illumination device of the
invention, the LEDs are disposed at the opening of the
reflective cover, and the light emitted by the LEDs travels
toward the reflective cover. In comparison with the prior
art, the invention changes the positions and light-emitting
direction of the LEDs. Through the electrical connections
between the LEDs and the first and second electrical
conductive bodies, the LEDs can be exposed to the air
for more direct heat dissipation. This helps stabilizing the
light-emitting efficiency and elongating the lifetime of the
LEDs. Moreover, the heat fins can be formed on the frame
or the reflective cover to help removing heat produced
by the LEDs.
[0029] Although the invention has been described with
reference to specific embodiments, this description is not
meant to be construed in a limiting sense. Various mod-
ifications of the disclosed embodiments, as well as alter-
native embodiments, will be apparent to persons skilled
in the art. It is, therefore, contemplated that the appended
claims will cover all modifications that fall within the true
scope of the invention.

Claims

1. An illumination device, comprising:

a reflective cover having an opening;
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at least one light-emitting diode (LED) disposed
at the opening;
a first electrical conductive body having a first
end electrically coupled to the LED; and
a second electrical conductive body having a
first end electrically coupled to the LED.

2. The illumination device of claim 1, wherein a surface
of the opening of the reflective cover is coated with
a reflective layer.

3. The illumination device of claim 1, wherein light emit-
ted from the LED travels towards the reflective cover.

4. The illumination device of claim 1 further comprising:

a frame mounted at the opening for supporting
the LED.

5. The illumination device of claim 4, wherein the frame
is made of a thermally conductive material and has
a plurality of heat fins extending from a junction of
the frame and the LED.

6. The illumination device of claim 1 further comprising:

a conversion unit disposed on an outer surface
of the reflective cover.

7. The illumination device of claim 6, wherein the con-
version unit accommodates a driving control circuit
board of the LED.

8. The illumination device of claim 6, wherein the con-
version unit comprises an electrical conductive con-
nector having a screw thread.

9. The illumination device of claim 4, wherein a second
end of the first electrical conductive body is disposed
along the frame and an outer surface of the reflective
cover and electrically coupled to a driving control cir-
cuit board.

10. The illumination device of claim 4, wherein a second
end of the second electrical conductive body is dis-
posed along the frame and an outer surface of the
reflective cover and electrically coupled to a driving
control circuit board.

11. The illumination device of claim 1, wherein the re-
flective cover further comprises a plurality of heat
fins disposed on an outer surface of the reflective
cover.

12. The illumination device of claim 1 further comprising:

a lens disposed adjacent to the LED.
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