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(54) LIGHT-EMITTING DIODE ILLUMINATING EQUIPMENT

(57)  Theinvention discloses a light-emitting diode il-
luminating equipment, including a heat-dissipating plate
device, a plurality of heat-conducting devices, a plurality
of diode light-emitting apparatuses, a plurality of optical
devices, and a hollow barrel. The hollow barrel is en-
gaged to the heat-dissipating plate device to form a space
for accommodating the heat-conducting devices, the di-
ode light-emitting apparatuses, and the optical devices.
Each of the diode light-emitting apparatuses corre-

sponds to one of the heat-conducting devices. Each of
the optical devices corresponds to at least one of the
diode light-emitting apparatuses and modulates a light
pattern of the corresponding diode light-emitting appa-
ratus. In an embodiment, each of the optical devices in-
cludes a cat's-eye-like lens. The cat’'s-eye-like lens in-
cludes a surface, where a groove is formed along an
ellipse minor axis of the lens, such that the light trans-
mitted through the lens can form a light pattern for a spe-
cific request.
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Description
BACKGROUND OF THE INVENTION
1. Field of the invention

[0001] This presentinvention relates to a light-emitting
diode illuminating equipment, and more particularly re-
lates to a light-emitting diode illuminating equipment with
a secondary optics device for generating a specific light
pattern.

2. Description of the prior art

[0002] A light-emitting diode (LED) has advantages of
power saving, vibration resistance, fast response, pro-
duction ability, and so on, so the illuminating equipment
with light sources of LEDs is currently being studied and
developed. Please refer to FIG. 1A and 1B. FIG. 1Ais a
front view of an illuminating equipment with a plurality of
LEDs arranged in rows. FIG. 1B is a cross section along
the line X-X in FIG. 1A. As shown in FIG. 1A and 1B, the
illuminating equipment gains higher brightness by ar-
ranging the LEDs in rows, and each of the LEDs corre-
sponds to a light cup which is used to reflect the light
emitted from the corresponding LED so that the light
could be concentrated to gain higher brightness. How-
ever, by the method, the light could only be concentrated
at the same direction and could not generate a specific
light pattern for a specific application, so the illuminating
function is limited.

[0003] Accordingly, there is a need to provide a light-
emitting diode illuminating equipment capable of provid-
ing a specific light pattern, so as to solve the problems
mentioned above.

SUMMARY OF THE INVENTION

[0004] A scope of the invention is to provide a light-
emitting diode illuminating equipment.

[0005] Another scope of the invention is to provide a
light-emitting diode illuminating equipment with a sec-
ondary optics device for generating a specific light pat-
tern.

[0006] According to a preferred embodiment, a light-
emitting diode illuminating equipment of the invention in-
cludes a heat-dissipating plate device, M heat-conduct-
ing devices, N diode light-emitting apparatuses, P optical
devices, a hollow barrel, and a transparent shield, where-
in M, N, and P are natural numbers, N is larger or equal
to M, and P is smaller or equal to N. The heat-dissipating
plate device includes a first surface and a second surface
opposite to the first surface. A plurality of heat-dissipating
fins extends from the second surface. Each of the heat-
conducting devices includes a first portion and a second
portion extending from the first portion and including a
flat end. Each of the diode light-emitting apparatuses cor-
responds to one of the M heat-conducting devices. Each
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of the diode light-emitting apparatuses is disposed on
the flat end of the corresponding heat-conducting device
and converts an electric energy into a light. Because N
is larger or equal to M, there is at least one of the diode
light-emitting apparatuses disposed on the flat end of one
of the heat-conducting devices.

[0007] Each of the optical devices corresponds to at
least one of the diode light-emitting apparatuses for mod-
ulating the light pattern of the corresponding diode light-
emitting apparatus. The hollow barrel includes a first cir-
cumference and a second circumference. The hollow
barrel is engaged through the first circumference to the
heat-dissipating plate device to expose the heat-dissi-
pating fins to the air and to form a space for accommo-
dating the heat-conducting devices and the diode light-
emitting apparatuses. The transparent shield is engaged
to the second circumference of the hollow barrel.
[0008] According to the preferred embodiment, the
light-emitting diode illuminating equipment further in-
cludes a partition plate device which is disposed in the
hollow barrel to divide the space into a first room and a
second room. The partition plate device thereon forms
Q holes, wherein Q is a natural number, and Q is smaller
or equal to N. Each of the diode light-emitting apparatus-
es corresponds to one of the holes. Because Q is smaller
or equal to N, one of the holes corresponds to at least
one of the diode light-emitting apparatuses.

[0009] Furthermore, each of the optical devices in-
cludes a support and a lens. The support is detachable
to be engaged to the partition plate device. The support
includes a first opening and a second opening. The first
opening is used for the support being detachable to be
engaged to the partition plate device. The second open-
ing is used for accommodating the lens. Therein, the lens
could be an elliptic lens, a circular lens, a cat’s-eye-like
lens, an irregular lens, a polygon lens, or other type of
lens (or a set of lenses). According to the preferred em-
bodiment, the lens is a cat’s-eye-like lens. The lens in-
cludes a surface where a groove is formed along an el-
lipse minor axis of the lens, such that the light emitted
through the lens could form a light pattern satisfying a
specific request.

[0010] Therefore, the light emitted from the diode light-
emitting apparatuses could form an anisotropic light pat-
tern satisfies a specific request, such as road illumination.
In a practical application, the light-emitting diode illumi-
nating equipment of the invention could generate a light
pattern satisfying the purpose by adjusting and designing
the lens for a different purpose.

[0011] The advantage and spirit of the invention may
be understood by the following recitations together with
the appended drawings.

BRIEF DESCRIPTION OF THE APPENDED DRAW-
INGS

[0012]
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FIG. 1A is a front view of an illuminating equipment
with light-emitting diodes arranged in rows.

FIG. 1B is a cross section along the line X-Xin FIG.
1A.

FIG. 2 is an external perspective view of a light-emit-
ting diode illuminating equipment according to a pre-
ferred embodiment.

FIG. 3Ais across section along the line Y-Yin FIG. 2.

FIG. 3B is a partial cross section along the line Z-Z
in FIG. 2.

FIG. 3C is a cross section of the light-emitting diode
illuminating equipment according to an embodiment.

FIG. 4Ais a front view of the optical device according
to the preferred embodiment.

FIG. 4B is a cross section along the line W-W in FIG.
4A.

FIG. 5is a sketch diagram illustrating the light pattern
generated according to the preferred embodiment.

FIG. 6 is a cross section of the light-emitting diode
illuminating equipment according to an embodiment.

FIG. 7 is a cross section of the light-emitting diode
illuminating equipment according to another embod-
iment.

FIG. 8A is a sketch diagram illustrating the configu-
ration of the diode light-emitting apparatuses and the
first heat-conducting device of the light-emitting di-
ode illuminating equipment.

FIG. 8B is another sketch diagram illustrating the
configuration of the diode light-emitting apparatuses
and the first heat-conducting device of the light-emit-
ting diode illuminating equipment.

FIG. 9A is a sketch diagram illustrating the corre-
sponding relation of the diode light-emitting appara-
tuses and the optical device.

FIG. 9A is another sketch diagram illustrating the
corresponding relation of the diode light-emitting ap-
paratuses and the optical device.

DETAILED DESCRIPTION OF THE INVENTION

[0013] Please referto FIG. 2, 3A, and 3B. FIG. 2is an
external perspective view of a light-emitting diode illumi-
nating equipment 1 according to a preferred embodiment
of the invention. FIG. 3A is a cross section along the line
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Y-Y in FIG. 2. FIG. 3B is a partial cross section along the
line Z-Z in FIG. 2.

[0014] According to the preferred embodiment, the
light-emitting diode illuminating equipment 1 of the inven-
tion includes a heat-dissipating plate device 11, six first
heat-conducting devices 12, six diode light-emitting ap-
paratuses 13, six optical devices 14, a hollow barrel 15,
and a transparent shield 16. The heat-dissipating plate
device 11 includes a first surface 112 and a second sur-
face 114 opposite to the first surface 112. A plurality of
heat-dissipating fins 17 extend from the second surface
114 and are exposed to the air. Each of the first heat-
conducting 12 includes a first portion 122 and a second
portion 124 which extends from the first portion 122 and
includes a flat end 126.

[0015] Each of the diode light-emitting apparatuses 13
corresponds to one of the first heat-conducting devices
12. Each of the diode light-emitting apparatuses 13 is flat
mounted on the flat end 126 of the corresponding first
heat-conducting device 12 and converts an electric en-
ergy into a light. Thereby, heat produced in operation by
each of the diode light-emitting apparatus 13 is trans-
ferred through the flat end 126, the second portion 124,
and the first portion 122 of the corresponding first heat-
conducting device 12 to the heat-dissipating plate device
11 and the heat-dissipating fins 17, and then the heat is
dissipated out of the heat-dissipating plate device 11 and
the heat-dissipating fins 17.

[0016] The heat-dissipating plate device 11 of the light-
emitting diode illuminating equipment 1 includes six first
grooves (not denoted in the figures) formed on the first
surface 112 of the heat-dissipating plate device 11. Each
of the grooves corresponds to one of the first heat-con-
ducting devices 12, and the shape thereof is adapted to
the profile of the first portion 122 of the corresponding
first heat-conducting device 12 to tight contact for en-
hancing the heat-dissipating efficiency. Besides, a heat-
conducting material is filled between the first portion 122
of each of the first heat-conducting devices 12 and the
corresponding first groove for further enhancing the heat-
dissipating efficiency.

[0017] In addition, according to the preferred embod-
iment, the light-emitting diode illuminating equipment 1
includes two second heat-conducting devices 18 tight
mounted on the first surface 112 of the heat-dissipating
plate device 11 for enhancing the heat-dissipating effect
of the heat-dissipating plate device 11 and the heat-dis-
sipating fins 17. As the preferred embodiment shows, the
second heat-conducting devices 18 and the first heat-
conducting devices 12 are interleaved, which gains a bet-
ter heat-dissipating effect. Besides, the heat-dissipating
plate device 11 includes two second grooves (not denot-
ed in the figures) formed on the first surface 112 of the
heat-dissipating plate device 11. Each of the second
grooves corresponds to one of the second heat-conduct-
ing devices 18, and the shape thereof is adapted to the
profile of the corresponding second heat-conducting de-
vice 18 to tight contact for enhancing the heat-dissipating
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efficiency. A heat-conducting material is filled between
each of the second heat-conducting devices 18 and the
corresponding second groove for further enhancing the
heat-dissipating efficiency. Furthermore, the quantity
and the configuration of the second heat-conducting de-
vices 18 could be different from the description above,
but depends on the whole product structure and opera-
tion environment. In principle, the heat-dissipating plate
device 11 could gain a good heat-dissipating effect based
on the interleaved configuration mentioned above.
[0018] Please referto FIG. 3C. FIG. 3Cis a cross sec-
tion of a light-emitting diode illuminating equipment 1’
according to an embodiment. The external perspective
view of the light-emitting diode illuminating equipment 1’
is the same as FIG. 2. FIG. 3C is the cross section along
the line Y-Y in FIG. 2. According to the embodiment, the
second heat-conducting device 18 of the light-emitting
diode illuminating equipment 1’ is disposed on the sec-
ond surface 114 of the heat-dissipating plate device 11.
As shown in FIG. 3C, the second heat-conducting devic-
es 18 are disposed between the heat-dissipating fins 17.
Based on the same reason, the second surface 114 ther-
eon forms a plurality of grooves adapted for the disposi-
tion of the second heat-conducting devices 18, and a
heat-conducting material could be filled between the sec-
ond heat-conducting devices 18 and the grooves for fur-
ther enhancing the heat-dissipating efficiency. In a prac-
tical application, the quantity and the configuration of the
second heat-conducting devices 18 are not limited to the
description above.

[0019] According to the preferred embodiment, each
of the optical devices 14 corresponds to one of the diode
light-emitting apparatuses 13 for modulating the light pat-
tern of the corresponding diode light-emitting apparatus
13. The hollow barrel 15 is engaged through a circum-
ference thereof to the heat-dissipating plate device 11 to
expose the heat-dissipating fins 17 to the air and to form
a space S for accommodating the first heat-conducting
devices 12 and the diode light-emitting apparatuses 13.
The transparent shield 16 is engaged through another
circumference of the hollow barrel 15 to seal the space
S. But the space S is not necessary to be sealed in the
invention. Therein, the hollow barrel 15 is further en-
gaged to the heat-dissipating plate device 11 through a
heat-insulating ring 19 so as to reduce or insulate the
heat transferred from the heat-dissipating plate device
11 and to make a situation of the light-emitting diode il-
luminating equipment 1 with top hot and down cold, which
is conducive to dissipating heat more.

[0020] By the way, the hollow barrel 15 and the trans-
parent shield 16 of the light-emitting diode illuminating
equipment 1 of the invention could be made in one piece.
For example, the material of the hollow barrel 15 could
be engineering plastic, and the transparent shield 16 is
inserted in insert molding to make the hollow barrel 15
and the transparent shield 16 in one piece. Alternatively,
the material of the transparent shield 16 could also be
engineering plastic, and the hollow barrel 15 and the
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transparent shield 16 could be formed in one piece by
injecting in the same die. At this case, if the material of
the hollow barrel 15 is the same as the material of the
transparent shield 16, the injected product is physically
an object which includes the hollow barrel 15 and the
transparent shield 16.

[0021] According to the preferred embodiment, the
light-emitting diode illuminating equipment 1 further in-
cludes a partition plate device 20 disposed in the hollow
barrel 15 to divide the space S into a first room S1 and
a second room S2. The partition plate device 20 thereon
forms six first holes 202. Each of the diode light-emitting
apparatuses 13 corresponds to one of the first holes 202.
According to the preferred embodiment, each of the di-
ode light-emitting apparatuses 13 passes through the
corresponding first hole 202 to be disposed in the second
room S2 (or in the corresponding first hole 202). The
partition plate device 20 could assist in mounting the di-
ode light-emitting apparatuses 13 or the first heat-con-
ducting devices 12. In a practical application, the position
of the diode light-emitting apparatuses 13 relative to the
partition plate device 20 is not limited to the above.
[0022] Please also refer to FIG. 4A and 4B. FIG. 4A is
front view of the optical device 14 according to the pre-
ferred embodiment. FIG. 4B is a cross section along the
line W-W in FIG. 4A. According to the preferred embod-
iment, each of the optical devices 14 includes a support
142 and a lens 144. The support 142 is detachable to be
engaged to the corresponding diode light-emitting appa-
ratus 13. The support 142 includes a first opening 1422
and a second opening 1424. The first opening 1422 is
engaged to the corresponding diode light-emitting appa-
ratus 13, and the second opening 1424 accommodates
the lens 144. Therein, the lens 144 could be an elliptic
lens, a circular lens, a cat’s-eye-like lens, an irregular
lens, a polygon lens, or other type of lens (or a set of
lenses). According to the preferred embodiment, the lens
144 is a cat’s-eye-like lens. The lens 144 includes a sur-
face 1442 thereon defining a direction D. A groove 1444
is formed on the surface 1442 of the lens 144 along the
direction D, so that the light emitted through the lens 144
could generate a light pattern satisfying a specific re-
quest. According to the preferred embodiment, the direc-
tion D is an ellipse minor axis of the lens 144.

[0023] Incidentally, please refer to FIG. 5. FIG. 5is a
sketch diagram illustrating the light pattern according to
the preferred embodiment. The light pattern is dissym-
metrical and also shows that the light-emitting diode illu-
minating equipment 1 could modulate a circular light pat-
tern into a light pattern with elongation in width, which is
conducive to the application of road illumination. In a
practical application, for a different purpose, the light-
emitting diode illuminating equipment of the invention
could generate a light pattern for the purpose by dispos-
ing a different lens. In addition, the material of the lens
mentioned above is not limited to be homogeneous, and
the compound structure is also acceptable in the inven-
tion. For example, the index of refraction of the center
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portion of the lens is smaller than that of the peripheral
portion, or the index of refraction of the lens varies con-
tinuously, such that the brightness within the light pattern
is uniform. Furthermore, there is a light-emitting diode
package that the packing material is formed directly with
a protuberance as a simple positive lens. There is also
a package that a positive lens covers directly after pack-
ing to achieve the effect of light concentration. However,
the above packages can not form a required light pattern.
On the contrary, the light-emitting diode illuminating
equipment of the invention could generate a required light
pattern even with the light-emitting diodes packed by the
above two packages.

[0024] Please referto FIG. 6. FIG. 6 is a cross section
of a light-emitting diode illuminating equipment
1" according to an embodiment. Compared with the pre-
ferred embodiment, the partition plate device 20’ of the
light-emitting diode illuminating equipment 1" forms a plu-
rality of holes 204 around each of the first holes 202, and
the first opening of the support 142’ of each of the optical
devices 14’ includes a plurality of hooks 1426. The hooks
1426 are inserted into the holes 204 so that the support
142’ is engaged to the partition plate device 20’.

[0025] Please referto FIG. 7. FIG. 7 is a cross section
of a light-emitting diode illuminating equipment 1" ac-
cording to another embodiment. Compared with the pre-
ferred embodiment, the first opening of the support 142"
of each of the optical devices 14" of the light-emitting
diode illuminating equipment 1" includes a plurality of
hooks 1426’. The hooks 1426’ are inserted into the cor-
responding first hole 202’ so that the support 142" is en-
gaged to the partition plate device 20". It is noticed that
for the engagement of the support 142" and the partition
plate device 20" of the light-emitting diode illuminating
equipment 1" of the invention, the hooks could be de-
signed to formed on the partition plate device, and the
holes could be designed to formed on the support ac-
cordingly, which still achieves the purpose of detachable
engagement. In addition, the engagement could be made
by screwing with screws.

[0026] According to the preferred embodiment, the
light-emitting diode illuminating equipment 1 further in-
cludes a heat-insulating plate device 21 disposed in the
first room S1 to divide the first room S1 into a third room
S 12 and a fourth room S14. The heat-insulating plate
device 21 thereon forms six second holes 212. The sec-
ond portion 124 of each of the first heat-conducting de-
vices 12 corresponds to one of the second holes 212 and
passes through the corresponding second hole 212, as
shown in FIG. 3A. Therefore, because of the insulation
of the heat-insulating plate device 21, the heat trans-
ferred to the heat-dissipating plate device 11 could not
radiate or be conducted to the fourth room S 14 to avoid
a heat impact of the heat to the diode light-emitting ap-
paratuses 13. Furthermore, a gap between the first heat-
conducting devices 12 and the second holes 212 could
be filled with a heat-insulating material to enhancing the
heat-insulating effect. In addition, the light-emitting diode
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illuminating equipment 1 further includes a heat-insulat-
ing sleeve 22. The sleeve 22 covers the second portion
124 of one of the first heat-conducting devices 12, espe-
cially the second portion 124 in the fourth room S14, so
that the heat generated in operation by the diode light-
emitting apparatus 13 corresponding to the first heat-con-
ducting device 12 could not dissipate into the fourth room
S 14 so as to enhancing the heat-dissipating efficiency
of the heat-dissipating plate device 11. It is noticed that
if the partition plate device 20 has the function of heat
insulation, the heat-insulating plate device 21 could be
omitted to simplify the structure design. The above struc-
ture description could also be applied to the above em-
bodiments, as shown in FIG. 6 and 7.

[0027] Itis noticed that each of the first heat-conduct-
ing devices 12 of the light-emitting diode illuminating
equipment 1 according to the preferred embodiment cor-
responds to one of the diode light-emitting apparatuses
13, but the invention is not limited to this. For example,
several of the diode light-emitting apparatuses 13 are
disposed on the flat end 126’ of one of the heat-conduct-
ing devices 12. At this case, the flat end 126’ may be
formed by pressing the second portion 124’ for allowing
the several diode light-emitting apparatuses 13 disposed
thereon, as shown in FIG. 8A. It is possible that the di-
ameter of the second portion 124" of the heat-conducting
device 12 is large enough so that the flat end 126" is
larger accordingly to allow several of the diode light-emit-
ting apparatuses 13 disposed thereon, as shown in FIG.
8B. It is noticed that the partition plate device and the
optical device are not shown in FIG. 8A and 8B to clearly
show the structure relation of the diode light-emitting ap-
paratus 13 and the heat-conducting device 12.

[0028] Similarly, each of the optical devices 14 is not
limited to correspond to only one of the diode light-emit-
ting apparatuses 13. One of the optical devices 14 could
correspond to several of the diode light-emitting appara-
tuses 13 and the lens 144 of the optical device 14 could
concurrently modulate the light pattern of the correspond-
ing diode light-emitting apparatus 13. The fore-men-
tioned description about the engagement structure of the
optical devices 14 is also applied to here. For example,
when one of the optical devices 14 is engaged to the
partition plate device 20, the optical device 14 covers
several of the diode light-emitting apparatuses 13, as
shown in FIG. 9A. The several diode light-emitting appa-
ratuses 13 could be disposed at the same flat end 126,
as shown in FIG. 9B. In an extreme case, the light-emit-
ting diode illuminating equipment of the invention in-
cludes only one optical device which corresponds to all
of the diode light-emitting apparatuses and modulates
the light pattern of all of the diode light-emitting appara-
tuses. At this case, in fact the optical device can be inte-
grated with the transparent shield, even also with the
hollow barrel to be a single component. The lens design
of the optical device will be more complicated though.
Therefore, the corresponding relation of the optical de-
vices 14 and the diode light-emitting apparatuses 13 may
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be various and will not be described in detail here.
[0029] In addition, the corresponding relation of the
first holes 202 of the partition plate device 20 and the
diode light-emitting apparatuses 13 is also various as the
above. For example, one of the first holes 202 corre-
sponds to several of the diode light-emitting apparatuses
13. The corresponding diode light-emitting apparatuses
13 may be disposed on the same first heat-conducting
device 12 or on different first heat-conducting devices
12. Furthermore, the shape of the first hole 202 is not
limited to be circular, but depends on the actual design.
Forexample, the first hole 202 may correspond to several
of the diode light-emitting apparatuses 13, and the dis-
position of the several diode light-emitting apparatuses
13 and the first heat-conducting device 12 is similar to
that in FIG 8A. At this case, the first hole 202 may be an
ellipse. Therefore, the possible geometrical structure of
the diode light-emitting apparatuses, the first heat-con-
ducting devices, and the optical devices of the light-emit-
ting diode illuminating equipment of the invention is var-
ious, and is not limited to the above descriptions and
embodiments.

[0030] By the way, the above descriptions are based
on the same lens. However, in a practical application,
the diode light-emitting apparatuses could correspond to
different lenses respectively, or a part of the diode light-
emitting apparatuses corresponds to the same lens and
the other part of the diode light-emitting apparatuses cor-
responds to different lenses, so as to gain diversified light
patterns. In addition, in the above embodiments, the first
heat-conducting devices 12 or the second heat-conduct-
ing devices 18 respectively could be a heat pipe, a heat
column, a vapor chamber, or other heat-conducting de-
vice. The first heat-conducting devices 12 or the second
heat-conducting devices 18 respectively could be made
of copper, aluminum, or other material with high heat-
conducting efficiency. One of the diode light-emitting ap-
paratuses 13 includes at least one light-emitting diode or
at least one laser diode. Besides, the light-emitting ap-
paratus 13 could include light-emitting diodes of different
colors.

[0031] As described above, the light-emitting diode il-
luminating equipment of the invention is designed with
secondary optics and adjusts the optical devices to gen-
erate light patterns of the light emitted from the diode
light-emitting apparatuses to satisfy different purposes.
Besides, the light-emitting diode illuminating equipment
could generate various light patterns by adjusting and
designing the optical devices to satisfy more diversified
purposes. It is noticed that the above embodiments are
based on a street light, but the invention is not limited to
this. The invention is applied for any request of illumina-
tion, especially the request for a specific light pattern.
[0032] 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 inven-
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tion. Accordingly, the above disclosure should be con-
strued as limited only by the metes and bounds of the
appended claims.

Claims

1. A light-emitting diode illuminating equipment, com-
prising:

a heat-dissipating plate device comprising afirst
surface;

M first heat-conducting devices, each of the first
heat-conducting devices comprising a first por-
tion and a second portion, the second portion
extending from the first portion and comprising
aflat end, the first portion being mounted on the
first surface of the heat-dissipating plate device,
M being a natural number;

N diode light-emitting apparatuses, each of the
diode light-emitting apparatuses being disposed
on the flat end of one of the first heat-conducting
devices and converting an electric energy into
a light, N being a natural number, N being larger
or equal to M;

P optical devices, each of the optical devices
corresponding to at least one of the diode light-
emitting apparatuses for modulating a light pat-
tern of the corresponding diode light-emitting
apparatus, P being a natural number, P being
smaller or equal to N; and

a hollow barrel comprising a first circumference,
the hollow barrel being engaged through the first
circumference to the heat-dissipating plate de-
vice to form a space for accommodating the first
heat-conducting devices and the diode light-
emitting apparatuses.

2. The light-emitting diode illuminating equipment of
claim 1, wherein each of the optical devices com-
prises a support and a lens, and the support is de-
tachable to be engaged to the corresponding diode
light-emitting apparatus.

3. The light-emitting diode illuminating equipment of
claim 2, wherein the support comprises a first open-
ing and a second opening, the first opening is en-
gaged to the corresponding diode light-emitting ap-
paratus, and the second opening accommodates the
lens.

4. The light-emitting diode illuminating equipment of
claim 3, wherein the lens is one selected from the
group consisting of an elliptic lens, a circular lens, a
cat’'s-eye-like lens, an irregular lens, and a polygon
lens.

5. The light-emitting diode illuminating equipment of
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claim 4, wherein the P optical devices comprise a
first optical device and a second optical device, and
the lens of the first optical device is the same as the
lens the second optical device.

The light-emitting diode illuminating equipment of
claim 4, wherein the P optical devices comprise a
first optical device and a second optical device, and
the lens of the first optical device is different from the
lens the second optical device.

The light-emitting diode illuminating equipment of
claim 1, further comprising a partition plate device,
the partition plate device being disposed in the hol-
low barrel to divide the space into a first room and a
second room, the partition plate device comprising
Q first holes thereon, each of the diode light-emitting
apparatuses corresponding to one of the first holes,
Q being a natural number, Q being smaller or equal
to N.

The light-emitting diode illuminating equipment of
claim 7, wherein each of the optical devices com-
prises a support and a lens, and the support is de-
tachable to be engaged to the partition plate device.

The light-emitting diode illuminating equipment of
claim 8, wherein the support comprises a first open-
ing and a second opening, the first opening is de-
tachable to be engaged to the partition plate device,
and the second opening accommodates the lens.

The light-emitting diode illuminating equipment of
claim 8, wherein the lens is one selected from the
group consisting of an elliptic lens, a circular lens, a
cat’s-eye-like lens, an irregular lens, and a polygon
lens.

The light-emitting diode illuminating equipment of
claim 10, wherein the cat’s-eye-like lens comprises
a surface, the surface thereon defines a direction,
and a groove is formed along the direction on the
surface.

The light-emitting diode illuminating equipment of
claim 11, wherein the direction is an ellipse minor
axis of the lens.

The light-emitting diode illuminating equipment of
claim 7, wherein the partition plate device is capable
of insulating heat.

The light-emitting diode illuminating equipment of
claim 7, further comprising a heat-insulating plate
device disposed in the first room, the heat-insulating
plate device comprising M second holes thereon, the
second portion of each of the first heat-conducting
devices corresponding to one of the second holes
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and passing through the corresponding second hole.

The light-emitting diode illuminating equipment of
claim 14, further comprising a heat-insulating sleeve,
the heat-insulating sleeve covering the second por-
tion of one of the first heat-conducting devices.

The light-emitting diode illuminating equipment of
claim 1, wherein the heat-dissipating plate device
comprises M first grooves formed on the first surface
of the heat-dissipating plate device, and the first por-
tion of each of the first heat-conducting devices is
mounted on corresponding one of the first grooves.

The light-emitting diode illuminating equipment of
claim 16, wherein a heat-conducting material is filled
between the first portion of each of the first heat-
conducting devices and the corresponding first
groove.

The light-emitting diode illuminating equipment of
claim 1, further comprising a plurality of heat-dissi-
pating fins, wherein the heat-dissipating plate device
comprises a second surface opposite to the first sur-
face, and the heat-dissipating fins extend from the
second surface and are exposed to air.

The light-emitting diode illuminating equipment of
claim 18, further comprising a plurality of second
heat-conducting devices mounted on the second
surface of the heat-dissipating plate device.

The light-emitting diode illuminating equipment of
claim 1, further comprising a plurality of second heat-
conducting devices mounted on the first surface of
the heat-dissipating plate device.

The light-emitting diode illuminating equipment of
claim 20, wherein the heat-dissipating plate device
comprises a plurality of second grooves formed on
the first surface of the heat-dissipating plate device,
and each of the second heat-conducting devices is
mounted on corresponding one of the second
grooves.

The light-emitting diode illuminating equipment of
claim 21, wherein a heat-conducting material is filled
between each of the second heat-conducting devic-
es and the corresponding second groove.

The light-emitting diode illuminating equipment of
claim 1, further comprising a heat-insulating ring,
wherein the hollow barrel is engaged through the
heat-insulating ring to the heat-dissipating plate de-
vice.

The light-emitting diode illuminating equipment of
claim 1, further comprising a transparent shield,
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wherein the hollow barrel comprises a second cir-
cumference, the transparent shield is engaged to the
second circumference of the hollow barrel.
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