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ABSTRACT

The invention relates to a light-emitting diode cluster lamp. The light-emitting
diode cluster lamp includes a plurality of light-emitting diode lamp packages, a
control circuit, and a casing. Each of the light-emitting diode lamp packages
includes a heat-conducting/dissipating module and a light-emitting diode module.
The control circuit module is used for controlling the light-emitting diode lamp
packages. The casing is adapted to accommodate the light-emitting diode lamp
packages and the control circuit module. When the light-emitting diode cluster lamp
Is connected to a power source, the control circuit module selectively makes the
light-emitting diode modules emit light. The heat generated during the light
emission of each of the light-emitting diode modules is conducted and dissipated by
the corresponding heat-conducting/dissipating module of each of the light-emitting

diode modules.
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LIGHT-EMTTING DIODE CLUSTER LAMP

BACKGROUND OF THE INVENTION

1. Field of the invention

The present invention relates to a light-emitting diode cluster lamp; in particular,
the light-emitting diode cluster lamp, according to the invention, is a lighting device

with high intensity.

2. Description of the prior art

Because light-emitting diodes have many advantages, including power-saving,
shake-resistant, rapidly-responding, and applicable to mass production, the current
lighting products applying the light-emitting diodes as the light source are becoming

more widely used. However, after continuous light emission of a high power light-

emitting diode for a period of time, the problem of overheating arises, causing the

light-emitting 'efﬁciency of the light-emitting diode to drop and the brightness of the
light-emitting diode not being able to increase. Thus, different types of products
applying high power light-emitting diodes all require a good heat-dissipating

mechanism.

Referring to FIG. 1A and FIG 1B, FIG. 1A is an outside perspective view of a
lighting device of an integrated heat-dissipating apparatus according to prior art. FIG.
IB 1s a sectional view of the lighting device of the integrated heat-dissipating
apparatus according to prior art. In order to increase the light intensity provided by a
single lighting device, a plurality of light-emitting diodes 22 shown in the figures are
disposed on a control circuit 24.  The control circuit 24 is used for controlling the

light-emitting diodes 22. The heat-conducting plate 26 beneath the control circuit 24
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1s used for assisting the light-emitting diodes 22 and the control circuit 24 to dissipate
heat. A plurality of heat-dissipating fins 28 are mounted on a circumference of the
heat-conducting plate 26. The disadvantage of the lighting device, according to the
lighting device shown in FIG. 1A and FIG 1B, is that the control circuit 24 is too
close to the light-emitting diodes 22. When the light-emitting diodes 22 generate
heat energy, the operation of the control circuit 24 can be easily affected and even

become disrupted.

Accordingly, a scope of the present invention i1s to provide a light-emitting
diode cluster lamp to provide a lighting effect with high intensity, in addition to

resolving the aforementioned heat-dissipating problems found in prior art.

SUMMARY OF THE INVENTION

A scope of the invention is to provide a light-emitting diode cluster lamp. The
light-emitting diode cluster lamp, according to the invention, includes a plurality of

light-emitting diode lamp packages, a control circuit module, and a casing.

Each of the light-emitting diode lamp packages includes a heat-
conducting/dissipating module and a light-emitting diode module. The heat
conducting/dissipating module includes a heat-conducting device and at least one
heat-dissipating fin which has a flat portion. The at least one heat-dissipating fin is
mounted on a circumference of the heat-conducting device. The light-emitting
module is disposed on the flat portion of the heat-conducting device and attached
flatly and seamlessly to the 'ﬂat portion. The light-emitting diode module packs
many light-emitting diodes or laser diodes together, so that each of the light-emitting
diode lamp packages can provide a lighting effect comparative to that of a point
source. The control circuit module is used for controlling the light-emitting diode
lamp packages. The casing is adapted to accommodate the light-emitting diode lamp

packages and the control circuit module.
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When the light-emitting diode cluster lamp is connected to a power source, the
control circuit module controls the light-emitting diode modules and selectively
makes the light-emitting diode modules emit lights. Furthermore, the heat generated
during light emission of one of the light-emitting diode modules is conducted from
the flat portion of the heat-conducting device corresponding to the light-emitting
diode module to the at least one heat-dissipating fin, and then it is dissipated by the at

least one heat-dissipating fin.

The light-emitting diode cluster lamp, according to the invention, integrates the
heat-conducting/emitting module with the light-emitting diode module. The heat-
conducting/dissipating module is capable of dissipating the heat energy generated by
the light-emitting diode module immediately to the Surrounding air by using each of
the at least one heat-dissipating fin, substantially increasing the heat-dissipating
efficiency. Therefore, in comparison with prior art, the light-emitting diode cluster
lamp, according to the invention, is more suitable for applications in lighting devices
requiring highly efficient light-emitting diodes. Furthermore, the light-emitting diode
cluster lamp, according to the invention, integrates many light-emitting diode lamp
packages to be comparative to a point source; thus, it is capable of providing lighting

with high intensity.

The light-emitting diode cluster lamp, according to the invention, can integrate a
wide array of diode lamps of the current lighting devices. The casing can be

designed to match the sizes of the current cylindrical or cubical batteries. Thus, the
diode lamp, according to the invention, can be easily integrated with the current

power source devices.

The advantage and spirit of the invention may be understood by the following

recitations together with the appended drawings.
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BRIEF DESCRIPTION OF THE APPENDED DRAWINGS

FIG. 1A is an outside perspective view of a lighting device of an integrated heat-

dissipating apparatus according to prior art.

FIG. 1B is a sectional of the lighting device of the integrated heat-dissipating

apparatus according to prior art.

FIG. 2 is an outside perspective view of a light-emitting diode cluster lamp

according to the invention.

FIG. 3 is a cross-section along the L-L line of the light-emitting diode cluster

lamp in the FIG. 2 according to the invention.

FIG. 4 is a blown-up perspective view of the light-emitting diode cluster lamp

according to the invention.

FIG. 5A and FIG. 5B are diagrams showing many specifications of the light-

emitting diode cluster lamp according to the invention.

FIG. 6 is diagram illustrating the heat-conducting/dissipating mechanism of the

light-emitting diode cluster lamp according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 2 and FIG. 3, FIG. 2 is an outside perspective view of the
light-emitting diode cluster lamp according to the invention. FIG. 3 is a cross-section
along the L-L line of the light-emitting diode cluster lamp in the FIG. 2 according to
the invention. The light-emitting diode cluster lamp 1, according to the invention,
includes a plurality of light-emitting diode lamp packages 12, a control circuit
module 14, and a casing 16. In this embodiment of the invention, the diode lamp

packages 12 are arranged into an array.
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Each of the light-emitting diode lamp packages 12 includes a heat-
conducting/dissipating module 122 and a light-emitting diode module 124. The heat-
conducting/dissipating module 122 includes a heat-conducting device 1222 and at
least one heat-dissipating fin 1224. The at least one heat-dissipating fin 1224 is
mounted on a circumference of the heat-conducting device 1222 that has a flat
portion. The light-emitting diode module 124 is disposed on the flat portion of the
heat-conducting device 1222 and attached flatly and seamlessly to the flat portion.
The light-emitting diode module 124 packs many light-emitting diodes or laser
diodes together, so that each of the light-emitting diode modules 124 can provide a
lighting-effect comparative to that of a point source. The control circuit module 14 is
used for controlling the light-emitting diode lamp packages 12. The casing 16 is
adapted to accommodate the light-emitting diode lamp packages 12 and the control

circuit module 14.

When the light-emitting diode cluster lamp 1 1s connected to a power source, the
control circuit module 14 controls the light-emitting diode modules 124 and
selectively makes the light-emitting diode modules 124 emit lights. Furthermore, the
heat generated during light emission of one of the light-emitting diode modules 124
1s conducted from the ﬂat portion of the heat-conducting device 1222 corresponding
to the one light-emitting diode module 124 to the at least one heat-dissipating fin

1224, and then the heat is dissipated by the at least one heat-dissipating fin 1224.

As shown in FIG. 3, the control circuit module 14 and the light-emitting diode
modules 124, according to the invention, are located a distance away from each other,
thus preventing the control circuit module 14 from being directly affected by the heat

energy generated by the light-emitting diode modules 124.

Refterring to FIG. 4, FIG. 4 is a blown-up perspective view of the light-emitting
diode cluster lamp according to the invention. Connections among different modules
can be better understood through the figure. The light-emitting diode cluster lamp,

according to the invention, is also capable of arranging the light-emitting diode lamp
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packages into a column. Referring to FIG. 5A and FIG. 5B, FIG. 5A and FIG. 5B are
diagrams showing many specifications of the light-emitting diode cluster lamp

according to the invention.

In a practical application, the heat-conducting device is a heat pipe, a heat
column, or a cylindrical device made from a material with high heat conductivity.
Reterring to FIG. 6, FIG. 6 is a diagram illustrating the heat-conducting/dissipating
.mechanism of the heat-conducting/dissipating module 122 according to the invention.
The heat-conducting device 1222 inside the heat-conducting/dissipating module 122
includes a capillary structure 12A and a work fluid 12B. When the light-emitting
diode module 124 generates heat, the work fluid 12B in the part of the heat-
conducting device 1222 closer to the light-emitting diode module 124 evaporates into
a gas. Gasified work fluid 12B can conduct heat to the other end of the heat-
conducting device 1222, and the gasified work fluid 12B becomes re-liquified by
condensation after the at least one dissipating fin 1224 dissipates the heat and cools
the gasitied work fluid 12B. The capillary structure 12A is used for transporting the
re-liquified work fluid 12B back to the part of the heat-conducting device 1222 closer
to one end of the light-emitting diode module 124. By using the circulating method

1llustrated in FIG. 5, heat conduction and dissipation can be achieved.

According to the invention, the power source connected to the light-emitting
diode cluster lamp is an AC power source or a DC power source. When the power

source 1s an AC power source, the control circuit module further includes an AC-to-
DC converter for converting the AC power into the DC power, for use by the light-

emitting diode cluster lamp.

In one embodiment of the invention, each of the light-emitting diode modules of
the light-emitting diode cluster lamp includes a substrate, two electrodes, and a light-
emitting module. The substrate is made from a semi-conductive material or a
ceramic material. The light-emitting module and the two electrodes are respectively

disposed on the substrate. The light-emitting module connects to the control circuit
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module through each of the electrodes.

In another embodiment of the invention, each of the light-emitting diode
modules in the light-emitting diode cluster lamp includes a light-emitting module and
two electrodes. The light-emitting module and the two electrodes are directly
disposed on the flat portion of the heat-conducting device corresponding to the light-
emitting diode module, and an insulator exits in between the two electrodes and the

heat-conducting device.

In a practical application, the light-emitting module includes at least one light-
emitting diode or laser diode. The light-emitting diode of the light-emitting module
can be a white light diode or a white light diode made of a blue light diode and a
phosphor. The light-emitting device can also include at least one red light diode, at
least one blue light diode, and at least one green light diode. The control circuit
module can selectively make the at least one red light diode, the at least one blue
light diode, and the at least one green light diode emit lights, so that the light-
emitting diodes with different colors can constitute lights with different colors by

applying ditferent proportions of light emissions.

Due to the fact that each of the light-emitting diode lamp packages of the light-
emitting diode cluster lamp, according to the invention, packs many light-emitting
diodes together; the light-emitting module has a relatively smaller volume compared -
with that of the concave mirror adapted for the light-emitting module and that of the
entire diode lamp. Thus, each of the light-emitting diode lamp packages can.pro'vide
a lighting effect comparative to that of a point source. The light-emitting diode
cluster lamp, according to the invention, clusters the light-emitting diode lamp
packages into an array or a column, so that lighting with high intensity or high

brightness can be provided.

Meanwhile, due to the fact that the light-emitting cluster lamp, according to the

invention, integrates the heat-conducting/dissipating module with the light-emitting
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diode module, the heat-conducting/dissipating module can immediately dissipate the
heat energy generated by the light-emitting diode module to the surrounding air by
using the at least one heat-dissipating fin, thus increasing the heat-dissipating
efficiency substantially. By improving the heat-dissipating efficiency, the problem of
decreased efficiency of the light-emitting diodes caused by overheating can be
resolved. Therefore, the lighting efficiency of the light-emitting diode cluster lamp,

according to the invention, has also increased compared with that according to prior

art.

With the example and explanations above, the features and spirits of the
invention will be hopefully well described. Those skilled in the art will readily
observe that numerous modifications and alterations of the device may be made
while retaining the teaching of the invention. Accordingly, the above disclosure

should be construed as limited only by the metes and bounds of the appended claims.
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THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A light-emitting diode cluster lamp, comprising:

a plurality of light-emitting diode lamp packages, each of the light-emitting

diode lamp packages comprising:
a heat-conducting/dissipating module, comprising:

a heat pipe having a chamber surrounded by a flat portion and a
cylindrical wall sealed to a peripheral of the flat portion, wherein a
capillary structure 1s formed on both the inner surface of the flat
portion and the inner surface of the cylindrical wall, a work fluid
being distributed in the capillary structure and evaporated at the flat

portion; and

at least one heat-dissipating fin mounted on the circumference of the

heat pipe; and

a hght-emitting diode module disposed on the flat portion of the heat pipe;

and
a control circuit module for controlling the light-emitting diode lamp packages;

a casing, having a plurality of through holes, each of the through holes

accommodating one of the light-emitting diode lamp packages;

wherein when the light-emitting diode cluster lamp 1s connected to a power source,
the control circmit module selectively controls the light-emitting diode modules to
emit light, and the heat generated during light emission of one of the light-emitting
diode modules is conducted from the flat portion of the heat pipe corresponding to
the one light-emitting diode module to the at least one heat-dissipating fin, and then

dissipated by the at least one heat-dissipating fin.
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The light-emitting diode cluster lamp of claim 1, the casing further adapted to
accommodate the light-emitting diode lamp packages and the control circuit

module.

The light-emitting diode cluster lamp of claim 1, wherein each of the light-emitting
diode modules comprises a substrate, a light-emitting module, and two electrodes;
the light-emitting module and the two electrodes are respectively disposed on the

substrate.

The light-emitting diode cluster lamp of claim 1, wherein each of the light-emitting
diode modules comprises a light-emitting module and two electrodes, the light-
emitting module and the two electrodes are respectively disposed on the tlat
portion of the heat pipe corresponding to the light-emitting diode module, and an

insulator exists in-between the two electrodes and the heat pipe.

The light-emitting diode cluster lamp of claim 3, wherein light-emitting module of
each of the light-emitting diode modules comprises at least one light-emitting

diode or a laser diode.

The light-emitting diode cluster lamp of claim 5, wherein the light-emitting diode
of the light-emitting module is a white light diode.

The light-emitting diode cluster lamp of claim 6, wherein the white light diode

comprises a blue light diode and a phosphor.

The light-emitting diode cluster lamp of claim 3, wherein the light-emitting module
of each light-emitting diode module comprises at least one red light diode, at least

one blue light diode, and at least one green light diode.

The light-emitting diode cluster lamp of claim 8, wherein the control circuit
module selectively makes the at least one red light diode, the at least one blue light

diode, and the at least one green light diode in each of the light-emitting module

emit lights.

10
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10. The light-emitting diode cluster lamp of claim 1, wherein the power source is an

AC power source, and the control circuit further comprises an AC-to-DC converter.

11. The light-emitting diode cluster lamp of claim 1, wherein the light-emitting diode

lamp packages are arranged 1nto an array.

12. The light-emitting diode cluster lamp of claim 1, wherein the light-emitting diode

lamp packages are arranged into a column.
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FIG. 1B (PRIOR ART)
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FIG. 2
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FIG. 4
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