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(67)  Disclosed herein is an LED lighting apparatus
used for landscape lighting, stage lighting, display light-
ing, task lighting, driving lighting, etc. The apparatus has
LED arrays turned on or off independently. The appara-
tus includes an LED module (10) having a PCB (13) and
LEDs (11) mounted on the PCB (13), the LEDs (11) di-

LED lighting apparatus having LED arrays turned on or off independently

vided into a plurality of LED arrays (11A,11B,11C) that
are independently turned on or off. The apparatus also
includes a heatdissipation unit (30), with the LED module
(10) mounted on a front of the heat dissipation unit (30),
and a locking bracket (80) on which the heat dissipation
unit (30) is mounted.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates, in general, to
LED lighting apparatuses used for landscape lighting,
stage lighting, display lighting, task lighting, driving light-
ing, etc. and, more particularly, to an LED lighting appa-
ratus having LED arrays turned on or off independently,
in which LEDs of an LED module constitute a plurality of
LED arrays that are independently turned on or off, so
that, when an LED has a failure, only the LED array hav-
ing the associated LED is turned off and other LED arrays
are continuously turned on, thus preventing a problem
from occurring in illumination, and in which waterproofing
properties are enhanced, thus preventing moisture from
permeating the LED module, and which makes it easy
to adjust an illumination angle and to assemble compo-
nents with each other.

2. Description of the Related Art

[0002] Recently, although LEDs are relatively expen-
sive, they are widely used as a light source of a lighting
apparatus because the LEDs have many advantages,
namely, high efficiency, environmental friendliness,
semi-permanency, high luminance, etc.

[0003] Even for lighting apparatus for illuminating a
landscape, a stage, a product, or a driving direction in a
vehicle, the LED is used.

[0004] Therelated artusingthe LED as the light source
of a lighting apparatus used for landscape lighting, stage
lighting, display lighting, task lighting, driving lighting,
etc., is disclosed in Korean Patent No. 1115550 that is
entitled "Outdoor LED Lighting Apparatus”, Korean Pat-
ent Laid-Open Publication No. 2009-0023959 that is en-
titled "Lighting Apparatus For Display", and Korean U.M.
Registration No. 0460370 that is created by the inventor
ofthisinvention and is entitled "Structure For Fixing Light-
ing Apparatus for Vehicles", for example.

[0005] The lighting apparatus using LEDs utilizes an
LED module having a plurality of LEDs mounted on a
PCB. The LEDs of the LED module are usually connected
to each other in series in terms of a circuit. If there are
many LEDs, among the LEDs connected to each other
in series, a predetermined number of LEDs may be con-
nected to each other in parallel.

[0006] When there is a failure in any one of the LEDs
connected to each other in series, even the remaining
LEDs are electrically disconnected or short-circuited, so
that all the LEDs connected to each other in series may
not be turned on or may be damaged. In a structure
wherein some of the LEDS connected to each other in
series are connected to each other in parallel, when dis-
connection or short circuit occurs in the LEDs of any one
serial line, this negatively affects the whole LED module
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because a variation occurs in the whole load of the LED
module. If the adverse effects are large, all the LEDs of
the LED module may not be turned on or may be dam-
aged.

[0007] Thus, there is a need to enable continuous illu-
mination by preventing all of the LEDs of the LED module
from being turned on or damaged when any one of the
LEDs is out of order. Meanwhile, as for the related art
such as Korean Patent No. 1115550 entitled "Outdoor
LED Lighting Apparatus", Korean Patent Laid-Open Pub-
lication No. 2009-0023959 entitled "Lighting Apparatus
For Display", and Korean U.M. Registration No. 0460370
that is created by the inventor of this invention and is
entitled "Structure For Fixing Lighting Apparatus for Ve-
hicles", the related art has no means for preventing all of
the LEDs from being turned off or damaged when any
one of the LEDs is out of order.

[0008] Since the lighting apparatus for landscape light-
ing, stage lighting, display lighting, task lighting, driving
lighting, etc. is installed at the exterior, it is likely to make
contact with moisture such as rainwater. Furthermore,
the LED that is a semiconductor device is vulnerable to
moisture.

[0009] Thus, awaterproofing property is veryimportant
inthe lighting apparatus using the LED module. However,
the related art does not concentrate on increasing the
waterproofing property.

[0010] Moreover, the lighting apparatus, which is in-
stalled at the exterior and used for landscape lighting,
stage lighting, display lighting, task lighting, driving light-
ing, etc., frequently needs to adjust its illumination angle,
and needs to be stably secured at the adjusted angle to
continuously perform illumination at the adjusted angle
without being affected by external shocks or vibrations.

SUMMARY OF THE INVENTION

[0011] Accordingly, the present invention has been
made keeping in mind the above problems occurring in
the related art, and the present invention is intended to
propose an LED lighting apparatus having LED arrays
turned on or off independently, in which an LED module
comprises a plurality of LED arrays that are independ-
ently turned on or off, so that, even if any individual LED
has a problem, only the LED array having the associated
LED is turned off and other LED arrays are continuously
turned on, thus enabling stable illumination without inter-
ruption, and in which waterproofing properties are en-
hanced, thus preventing the LED, that is a semiconductor
device vulnerable to moisture, from being in contact with
the moisture and being damaged, thereby achieving high
durability, and which makes it easy to adjust an illumina-
tion angle and can be stably fixed at the adjusted angle,
thus realizing excellent illumination quality.

[0012] In order to achieve the above object, according
to one aspect of the present invention, there is provided
an LED lighting apparatus having LED arrays turned on
or off independently, the apparatus including:
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an LED module including a PCB, and LEDs mounted
on the PCB, the LEDs divided into a plurality of LED
arrays that are independently turned on or off;
aheatdissipation unit, with the LED module mounted
on a front of the heat dissipation unit; and

a locking bracket on which the heat dissipation unit
is mounted.

[0013] The LED lighting apparatus may further include
a protective cover for covering the LED module; a mount-
ing frame surrounding an edge of the protective cover,
and mounted to a front edge of the heat dissipation unit;
and a waterproof packing provided on a rear edge of the
protective cover, and pressurized against the front of the
heat dissipation unit, thus sealing a gap between the pro-
tective cover and the heat dissipation unit.

[0014] The LED lighting apparatus may further include
alight conversion plate having a collimated lens disposed
in front of the LEDs of the LED module to convert light
emitted from the LEDs into parallel beams; and a holder
holding the collimated lens.

[0015] The LED lighting apparatus may further include
a first hinge hole formed in a vertical part of the locking
bracket; a guide hole formed in the vertical part to have
a shape of an arc around the first hinge hole; a second
hinge hole formed in a side surface of the heat dissipation
unit to correspond to the first hinge hole; a locking hole
formed in the side surface of the heat dissipation unit to
correspond to the guide hole; a hinge pin inserted into
the first hinge hole and the second hinge hole to hingedly
couple the locking bracket to the heat dissipation unit;
and an angle adjusting means passing through the guide
hole to be fastened to the locking hole, guiding rotation
of the heat dissipation unit, and locking the heat dissipa-
tion unit to the locking bracket.

[0016] As is apparent from the above description, the
LED lighting apparatus having the LED arrays turned on
or off independently is advantageous in that the LED
module comprises the plurality of LED arrays that are
independently turned on or off, so that, when any one of
the LEDs has a problem, all of the LEDs are not affected
negatively, but only the LED array having the defective
LED is turned off and other LED arrays can stably con-
tinue an illuminating function, and in which waterproofing
properties are enhanced, thus guaranteeing the illumi-
nating function for a lengthy period of time without a dam-
age resulting from moisture, and in which components
are rapidly assembled with each other, thus achieving
high productivity, and in which light beams emitted from
the LED are radiated in parallel via a collimated lens, thus
realizing excellent illumination quality. Consequently,
this apparatus is very useful in industrial applications.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The above and other objects, features and ad-
vantages of the present invention will be more clearly
understood from the following detailed description taken
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in conjunction with the accompanying drawings, in which:

FIGS. 1A and 1B are perspective views showing an
LED lighting apparatus having LED arrays turned on
or off independently according to the present inven-
tion; and

FIGS. 2A and 2B are exploded perspective views of
FIGS. 1A and 1B.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0018] Hereinafter, an LED lighting apparatus having
LED arrays turned on or off independently according to
the present invention will be described more specifically
with reference to the accompanying drawings.

[0019] Before the presentinvention is described in de-
tail, it should be noted that various changes may be made
to the present invention, so aspects (or embodiments) of
the present invention will be described in detail herein.
However, it should be understood that the present inven-
tionis not limited to a specific embodiment, but embraces
all changes, equivalents, and substitutes within the tech-
nical idea and scope of the present invention.

[0020] The same reference numerals throughout the
drawings, that is, the same reference numerals in a sec-
ond digit and a first digit, or in a second digit, a first digit,
and an alphabet character denote elements having the
same or similar function. If there is no special mention,
the elements denoted by the reference numerals are to
be comprehended as the elements complying with the
above-mentioned reference scheme.

[0021] For clarity and convenience of description, the
size or thickness of components shown in the drawings
may be expressed to be exaggeratedly large (or thick)
or small (or thin), or may be simplified. Furthermore, it
should not be interpreted that the scope of this invention
is limited to this size or thickness.

[0022] Terms employed herein are for the purpose of
description of particular aspects (or embodiments), and
are not intended to limit the present invention. Further,
the singular forms "a" and "an" include plural referents
unless the context clearly dictates otherwise. In this de-
scription, it should be understood that terms such as "in-
clude" or "comprise" are inclusive of characteristics, nu-
merals, steps, operations, components, parts or combi-
nation thereof, but are not exclusive of one or more dif-
ferent characteristics, numerals, steps, operations, com-
ponents, parts or combination thereof.

[0023] Unless the context clearly defines otherwise, all
terms or words used herein have the same meaning as
common meanings understood by those skilled in the art.
Terms defined in a dictionary are to be interpreted as
having the same meaning as meanings used in the re-
lated art, and should not be interpreted ideally or exces-
sively unless this application clearly defines otherwise.
[0024] As shownin FIGS. 1A, 1E, 2A and 2B, an LED
lighting apparatus capable of adjusting its angle accord-
ing to the presentinvention mainly includes an LED mod-
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ule 10, a light conversion panel 20, a heat dissipation
unit 30, a protective cover 40, a mounting frame 50, a
hinge pin 60, a locking pin 70, a locking bracket 80, a
waterproof packing 90, and other components.

[0025] The LED module 10 includes LEDs 11, and a
PCB 13 on which the LEDs 11 are mounted.

[0026] Each LED 11 may preferably comprise a chip-
type LED 11 that is thin to occupy a small installation
space and emits light of high luminance.

[0027] The LEDs 11 of the LED module 10 are divided
into a plurality of LED arrays 11A, 11B and 11C, so that
each LED array 11A, 11B, 11C is independently turned
on or off without being affected by other LED arrays.
Here, for reference, the LED array 11A, 11B, 11C means
acombination of a plurality of LEDs 11 that are electrically
connected to each other in series or in parallel to be sup-
plied with the same power and are not electrically con-
nected to the remaining LED arrays 11A, 11B, 11C.
[0028] Further, a power supply PS that supplies power
to turn the LED module 10 on supplies power to the re-
spective LED arrays 11A, 11B and 11C, independently.
Thus, even if any one of the LED arrays 11A, 11B and
11C has a problem, the power supply PS can stably sup-
ply power to the remaining LED arrays 11A,11Band 11C.
[0029] Furthermore, the PCB 13 may be divided into
several portions corresponding to the respective LED ar-
rays 11A, 11B and 11C. In other words, the PCB 13 of
the LED module 10 may comprise unit PCBs 13A, 13B
and 13C that are divided into each other to correspond
to the respective LED arrays 11A, 11B and 11C. Alter-
natively, the PCB 13 may comprise a single PCB, with
cut grooves 15 provided to allow the PCB to be divided
into portions corresponding to the respective LED arrays
11A, 11B and 11C. Thereby, itis possible to remove only
the unit PCB 13A, 13B, 13C on which the defective LED
array 11A, 11B, 11C is mounted, or to cut away only the
PCB on which the defective LED array 11A, 11B, 11C is
mounted, by means of the cut grooves 15. As such, the
PCB on which the defective LED array 11A, 11B, 11C is
mounted is removed and then is replaced with a new
PCB on which LEDs are mounted. In this way, only the
defective portion has only to be replaced with a new one
without the necessity of replacing the whole LED module
with a new one, thus reducing maintenance cost.
[0030] The light conversion panel 20 is disposed in
front of the LED module 10, and converts light, emitted
from the LEDs 11, into parallel beams, thus uniformly
radiating light to the front without diffusion or concentra-
tion and thereby enhancing an illumination quality.
[0031] Thelight conversion panel 20 surrounds the pe-
riphery of the LEDs 11 to allow the incidence of all of the
light emitted from the LEDs 11 without loss. The light
conversion panel 20 includes a collimated lens 21 that
converts the incident light into parallel beams and then
radiates them, a holder 25 that holds the collimated lens
21, and a mounting board 23 to which the holder 25 is
mounted.

[0032] The LED module 10 is mounted to the front of
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the heat dissipation unit 30 in such a way as to be in
contact therewith, and serves to dissipate heat, generat-
ed in the LED module 10, to the exterior.

[0033] The heat dissipation unit 30 is made of alumi-
num thatis high in heat conductivity and superior in work-
ability, so that the heat dissipation unit 30 is high in heat
dissipation properties and may be produced by extrusion,
thus ensuring high productivity.

[0034] On the front of the heat dissipation unit 30 are
formed a bolt hole 31 and a through hole 32. A bolt is
inserted into the bolt hole 31 to fasten the LED module
10 to the heat dissipation unit 30. A cable (not shown)
for supplying power to the LED module 10 passes
through the through hole 32.

[0035] On the rear of the heat dissipation unit 30 are
provided a plurality of heat dissipation wings 33 and a
guide block 39. The heat dissipation wings 33 serve to
rapidly dissipate heat transferred from the LED module
10 to the exterior. The guide block 39 guides the cable
connected to the power supply PS to the front.

[0036] On aside surface of the heat dissipation unit 30
are formed a hinge hole 34 and a locking hole 35. The
hinge hole 34 is used to rotatably hinge the heat dissi-
pation unit 30 to the locking bracket 80. The locking hole
35isusedtolock the heatdissipation unit 30 to the locking
bracket 80.

[0037] The protective cover 40 covers the front of the
heat dissipation unit 30 to protect the LED module 10
andthe light conversion panel 20 accommodated therein.
[0038] A rear (inner) edge of the protective cover 40 is
in contact with a front edge of the heat dissipation unit
30, with a packing groove 41 formed on a contact portion.
[0039] The waterproof packing 90 is inserted and seat-
ed in the packing groove 41. The waterproof packing 41
is pressurized by the protective cover 40 and the heat
dissipation unit 30 to seal a gap therebetween, thus pre-
venting moisture from penetrating into the lighting appa-
ratus.

[0040] The mounting frame 50 surrounds an edge of
the protective cover 40 and is fastened to the front edge
of the heat dissipation unit 30 via a bolt (not shown). The
mounting frame 50 fastened via the bolt tightens the pro-
tective cover 40 towards the heat dissipation unit 30, thus
allowing the waterproof packing 90 to be pressurized and
come into close contact with the protective cover 40 and
the heat dissipation unit 30.

[0041] The hinge pin 60 hingedly joins the protective
cover 40 to the mounting frame 50, thus allowing the
protective cover 40 and the heat dissipation unit 30 cou-
pled thereto to be rotated. Further, the hinge pin 60 tight-
ens or loosens the protective cover 40, thus causing a
gear part 43 to engage with or disengage from a corre-
sponding gear part 53. When the gear part 43 engages
with the corresponding gear part 53, the protective cover
40 is not rotated and is fixed at this angle. In contrast,
when the gear part 43 disengages from the correspond-
ing gear part 53, the protective cover 40 is rotated to be
adjusted at a desired angle.
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[0042] The locking bracket 80 includes a horizontal
part 85 that is secured to an exterior fixing structure, ver-
tical part 87 that are vertically connected to both ends of
the horizontal part 85 to allow an angle of the heat dissi-
pation unit 30 to be adjusted, and a mounting part 89 on
which the power supply PS for supplying power to the
LED module 10 is mounted.

[0043] A plurality of bolt insert holes 86, each having
the shape of an elongated hole, is formed in the horizontal
part 85, so that fastening bolts for fastening the locking
bracket 80 to the exterior fixing structure are inserted into
the bolt insert holes 86. A hinge hole 81 is formed in the
vertical part 87 in such a way as to correspond to the
hinge hole 34 of the heat dissipation unit 30, with the
hinge pin 60 inserted into the hinge hole 81. A guide hole
83 is formed in the vertical part 87 in such a way as to
correspond to the locking hole 35 of the heat dissipation
unit 30, so that the locking pin 70 is inserted into the guide
hole 83, and thereby the guide hole 83 guides the move-
ment of the locking pin 70.

[0044] Heads of the hinge pin 60 and the locking pin
70 are disposed outside the locking bracket 80, and inner
ends thereof are screwed into the hinge hole 34 and the
locking hole 35 of the heat dissipation unit 30, respec-
tively, thus tightening or loosening the heat dissipation
unit 30 to or from the locking bracket 80.

[0045] Inthe state where the hinge pin 60 and the lock-
ing pin 70 are loosened, the heat dissipation unit 30 may
rotate via the hinge pin 60. The locking pin 70 moves
along the guide hole 83 during the rotation of the heat
dissipation unit 30, thus guiding the rotation of the heat
dissipation unit 30. By the force of the hinge pin 60 and
the locking pin 70 tightening the heat dissipation unit 30
and the locking bracket 80, they are fastened to each
other. The heat dissipation unit 30 and the locking bracket
80 are simultaneously tightened at two places, so that
stronger and more stable tightening force is obtained.
[0046] The hinge hole 81, the guide hole 83, the hinge
hole 34, the locking hole 35, the hinge pin 60, and the
locking pin 70 constitute the angle adjusting means.
[0047] Referring to the drawings, locking pins 70 are
provided on opposite sides above and below the hinge
pin 60, thus limiting an angle at which the heat dissipation
unit 30 rotates forwards or rearwards. When a user de-
sires to further rotate the heat dissipation unit 30 forwards
or rearwards beyond the limited angle, he or she only
has to remove the locking pin 70 above or below the
hinge pin 60.

[0048] Further, in order to prevent a fastening force
from being reduced when either of the locking pins 70 is
removed and to prevent the fastening force for the heat
dissipation unit 30 form being lowered due to the reduc-
tion in tightening force of the locking pin 70 and the hinge
pin 60, an additional locking hole 38 is formed in the heat
dissipation unit 30, and the locking bracket 80 has an
additional bolt insert hole 88 corresponding to the addi-
tional locking hole 38, thus allowing the additional fas-
tening bolt (not shown) to be fastened to the additional
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locking hole 38 and the additional bolt insert hole 88.
[0049] Although the preferred embodiments of the
presentinvention have been disclosed for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the inven-
tion as disclosed in the accompanying claims.

Claims

1. AnLED lighting apparatus having LED arrays turned
on or off independently, comprising:

an LED module including a PCB, and LEDs
mounted on the PCB, the LEDs divided into a
plurality of LED arrays that are independently
turned on or off;

a heat dissipation unit, with the LED module
mounted on a front of the heat dissipation unit;
and

a locking bracket on which the heat dissipation
unit is mounted.

2. The LED lighting apparatus as set forth in claim 1,
further comprising:

a protective cover for covering the LED module;
a mounting frame surrounding an edge of the
protective cover, and mounted to a front edge
of the heat dissipation unit; and

a waterproof packing provided on a rear edge
of the protective cover, and pressurized against
the front of the heat dissipation unit, thus sealing
a gap between the protective cover and the heat
dissipation unit.

3. The LED lighting apparatus as set forth in claim 1 or
2, further comprising:

a light conversion plate, including:

a collimated lens disposed in front of the
LEDs of the LED module to convert light
emitted from the LEDs into parallel beams;
and

a holder holding the collimated lens.

4. The LED lighting apparatus as set forth in any one
of claims 1 to 3, further comprising:

a first hinge hole formed in a vertical part of the
locking bracket;

a guide hole formed in the vertical part to have
a shape of an arc around the first hinge hole;

a second hinge hole formed in a side surface of
the heat dissipation unitto correspond to the first
hinge hole;
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a locking hole formed in the side surface of the
heat dissipation unit to correspond to the guide
hole;

a hinge pin inserted into the first hinge hole and
the second hinge hole to hingedly couple the
locking bracket to the heat dissipation unit; and
angle adjusting means passing through the
guide hole to be fastened to the locking hole,
guiding rotation of the heat dissipation unit, and
locking the heat dissipation unit to the locking
bracket.
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FIG. 1A

FIG. 1B
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