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(54) LED LIGHTING APPARATUS

(57) The present invention relates to an LED lighting
apparatus. The LED lighting apparatus includes: a power
source housing provided with a power supply unit therein
and having a plurality of connection parts disposed on a
bottom surface thereof; a ring-shaped frame on which a
connection frame coupled to the connection parts of the
power source housing is disposed, with the ring-shaped
frame accommodating a transmission line through which

power from the power supply unit is supplied; and a plu-
rality of lighting part housings coupled to a lower portion
of the frame to receive the power through the transmis-
sion line, thereby applying the power to the accommo-
dated LED to emit light. Thus, the lighting part housings
of the LED lighting apparatus may be changed in quantity
and position to vary light distribution and luminance.
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Description

Technical Field

[0001] The present invention relates to an LED lighting
apparatus, and more particularly to an LED lighting ap-
paratus by which an intensity of illumination and a distri-
bution of light can be changed according to an in-use
purpose by using a plurality of detachable illumination
units.

Background Art

[0002] In recent years, development of lighting appa-
ratuses using an LED as a light source has been accel-
erated, due to the fact that existing lighting apparatuses
consume much electric power and should be frequently
replaced due to a short life span thereof.
[0003] Currently, lighting apparatuses using an LED
as a light source are replacing existing fluorescent lights
or light bulbs. The lighting apparatuses are installed on
a ceiling of the interior of a building and illuminate a rel-
atively wide area at a uniform intensity of illumination.
[0004] However, an individual area is intensively illu-
minated to create a brighter environment in a factory for
precise work or a space for design work, so that precise
work can be easily performed and an inspection of a prod-
uct can be performed more precisely.
[0005] A representative lighting apparatus using an
LED for intensive illumination is disclosed in Korean Pat-
ent Application Publication No. 10-2009-0108222.
[0006] According to Korean Patent Application Publi-
cation No. 10-2009-0108222, a circular housing provides
intensive illumination and the heat emitted from the LED
is dually radiated through a first heat radiating fin and a
second heat radiating fin.
[0007] However, although the structure improves radi-
ation of heat generated by the LED, the housing is circular
so that it is difficult to radiate the heat generated by the
LED provided at a central portion of the circular housing.
[0008] Further, since the path along which heat is
transferred is long, heat may not be radiated easily.
[0009] In addition, it is difficult to change a light distri-
bution or an intensity of illumination at need.

Detailed Description of the Invention

Technical Problem

[0010] Accordingly, the present invention has been
made in an effort to solve the above-mentioned prob-
lems, and it is an object to provide an LED lighting ap-
paratus by which a light distribution and an intensity of
light can be varied according to an intention of a user.
[0011] Another object of the present invention is to pro-
vide an LED lighting apparatus which can easily radiate
heat generated by an illumination unit and a power sup-
ply, and prevent heat generated by the power supply from

being transferred to the illumination unit, thereby prevent-
ing shortening of a life span of an LED.

Technical Solution

[0012] In accordance with an aspect of the present in-
vention, there is provided an LED lighting apparatus in-
cluding: a power source housing having a power supply
therein and having a plurality of connectors on a lower
surface thereof; an annular frame having a connecting
frame coupled to the connectors of the power source
housing and in which a transmission line for supplying
electric power of the power supply is accommodated;
and a plurality of illumination unit housings coupled to a
lower portion of the frame to receive electric power
through the transmission line for applying the electric
power to an accommodated LED to emit light.

Advantageous Effects

[0013] According to the LED lighting apparatus of the
present invention, connection frames are fixedly installed
at a lower portion of a power source housing in which a
power supply is accommodated to be spaced apart from
each other by a predetermined separation, a plurality of
detachable illumination unit housings are installed at a
lower side of the connecting frames, and a light distribu-
tion and an intensity of illumination can be varied by
changing the number and locations of the illumination
unit housings.
[0014] Further, according to the LED lighting appara-
tus of the present invention, illumination unit housings
are arranged in the connecting frames in a ring shape,
improving an intensity of illumination.
[0015] Further, according to the LED lighting appara-
tus of the present invention, heat radiating fins are pro-
vided in the power source housing and the illumination
unit housing, so that the heat generated by an LED and
the heat generated by the power supply can be individ-
ually radiated, making it possible to improve heat radia-
tion characteristics.
[0016] In addition, according to the LED lighting appa-
ratus of the present invention, a life span of an LED can
be prevented from being influenced by heat generated
by the power supply of the power source housing. This
is done by preventing heat from being transferred be-
tween the power source housing and the illumination unit
housing due to a space between the the power source
housing and the illumination unit housing, thereby mak-
ing it possible to prevent shortening of the life span of
the LED.

Brief Description of the Drawings

[0017]

FIG. 1 is a perspective view showing a coupled state
of an LED illumination apparatus according to an em-
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bodiment of the present invention.
FIG. 2 is an exploded perspective view showing the
LED illumination apparatus according to the embod-
iment of the present invention.
FIG. 3 is a sectional view showing the LED illumina-
tion apparatus according to the embodiment of the
present invention.
FIG. 4 is an exploded perspective view showing a
frame unit applied to the present invention.
FIG. 5 is a sectional view showing an illumination
unit housing applied to the present invention.

* Description of Reference Numerals *

[0018]

10: Power source housing
11: Power supply
12: Connection unit
13: Electric wire
14: Vertical through-hole
15: Heat radiating fin
20: Frame unit
21: Connection frame
22: Coupling unit
23: Frame body
24: Upper cover
30: Illumination unit housing
31: Substrate
32: LED
33: Insulating plate
35: Body
36: Heat radiating fin
37: Light transmitting cover
38: Power source terminal

Mode for Carrying Out the Invention

[0019] Hereinafter, a configuration and an operation of
an LED lighting apparatus according to the present in-
vention will be described in detail with reference to the
accompanying drawings.
[0020] FIG. 1 is a perspective view showing a coupled
state of an LED illumination apparatus according to an
embodiment of the present invention. FIG. 2 is an ex-
ploded perspective view of FIG. 1, and FIG. 3 is a sec-
tional view of FIG. 1.
[0021] Referring to FIGS. 1 to 3, the LED lighting ap-
paratus according to the embodiment of the present in-
vention includes a power source housing 10 provided
with a power supply 11 therein and having a connector
12 at a lower portion thereof, a frame 20 including a con-
necting frame 21 coupled to the connector 12 of the pow-
er source housing 10 and having a space between the
frame 20 and the power source housing 10, and an illu-
mination unit housing 30 coupled to a plurality of coupling
units 22 provided at a lower portion of the frame 20 to
receive electric power from the power supply 11 of the

power source housing 10 and supply electric power to a
substrate 31 including an LED 32 mounted therein.
[0022] Then, because a diameter of the connecting
frame 21 is larger than a diameter of the power source
housing 10, heat radiation of the illumination unit housing
30 may be improved.
[0023] Hereinafter, a configuration and an operation of
the embodiment of the present invention will be described
in more detail.
[0024] First, the power source housing 10 has a circu-
lar or polygonal plane and has a space for accommodat-
ing the power supply 11 therein. The power supply 11 is
adapted to supply static source, and the electric power
of the power supply 11 is supplied through a transmission
line 13. The transmission line 13 is connected to the con-
necting frame 21 of the frame 20 through a vertical
through-hole 14 provided inside the connector 12.
[0025] Heat radiating fins 15 radially extending from
an upper central side of the power source housing 10 are
provided on an upper surface and a side surface of the
power source housing 10 to radiate heat generated by
the power supply 11. In particular, the power source
housing 10 has a structure by which heat generated by
the power supply 11 can be emitted through natural con-
vection more efficiently, which will be described below in
more detail.
[0026] FIG. 4 is an exploded perspective view of the
frame 20.
[0027] Referring to FIG. 4, the frame 20 includes a
frame body 23 having an accommodating space therein
and having a diameter larger than that of the power
source housing 10, a connecting frame 21 protruding to-
ward an inside of the frame body 23, for accommodating
the transmission line 13 such that the transmission line
13 is connected to the frame body 23, and a coupling
unit 22 provided in the frame body 23 to provide a space
to which the illumination unit housing 30 may be coupled,
and provided with a socket for supplying electric power
supplied through the transmission line 13 to the substrate
31 of the illumination unit housing 30.
[0028] The frame body 23 has an annular structure, an
upper side of which is opened, and a plurality of connect-
ing frames 21 that extend from an inner surface of the
annular structure to the center thereof.
[0029] The connecting frames 21 may be integrally
formed with or manufactured separately from the frame
body 23, and each of the connecting frames 21 has a
hollow portion which is communicated with the vertical
through-hole 14 of the connector 12 of the power source
housing 10 and connected to the frame body 23. The
transmission lines 13 of the power source housing 10
may extend to an inside of the frame body 23 through
the hollow portions.
[0030] The transmission lines 13 located in the frame
body 23 are connected to sockets which are through-
holes provided on the lower side of the coupling unit 22
of the frame body 23.
[0031] The opened upper side of the frame body 23 is
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closed by an upper cover 24.
[0032] The illumination unit housing 30 is coupled to
the coupling unit 22, and electric power is supplied to the
illumination unit housing 30 through a socket provided at
a lower portion of the coupling unit 22.
[0033] FIG. 5 is a sectional view of the illumination unit
housing 30.
[0034] Referring to FIG. 5, the illumination unit housing
30 includes a body 35 having a reflective surface on an
inner surface thereof, a power source terminal 38 fixed
to an upper central portion of the body 35 and inserted
into the socket to receive electric power of an electric
wire 13 when being coupled to the coupling unit 22, an
insulating plate 33 fixing the power source terminal 38
while insulating the power source terminal 38 from the
body 35, a substrate 31 fixed to a lower portion of the
insulating plate 33 to receive electric power while con-
tacting the power source terminal 38, an LED mounted
to a bottom surface of the substrate 31 to emit light, a
heat radiating fin 36 provided on a side surface of the
body 35, and a light transmitting cover 37 provided at a
lower side of the body 35.
[0035] An inner side of the body 35 may become a
mirror through a processing method such as silver plating
to reflect light more efficiently.
[0036] The illumination unit housings 30 are coupled
to the coupling units 22, respectively, and receive electric
power through the power source terminal 38 to project
concentrated light to a lower side.
[0037] If the illumination unit housings 30 are circularly
arranged in the ring-shaped frame 20, an intensity of il-
lumination is improved and energy is saved.
[0038] The illumination unit housings 30 are selectively
coupled to the coupling units 22 such that a distribution
of light and an intensity of illumination can be adjusted.
[0039] The diameter of the illumination housing 30 on
a plane is larger than the a width of the frame body 23
of the frame 20 on the upper side thereof, and accord-
ingly, air may smoothly flow between the heating radiat-
ing fins 36 on the outer side of the illumination housing
30, preventing lowering of heat radiation characteristics.
[0040] The shape of the body 35 of the illumination
housing 30 may be changed if necessary, and any light
distribution and intensity of illumination by which light
emitted from the LEDs 32 mounted to the substrate 31
fixedly inserted into the body 35 of the illumination hous-
ing 30 that can be effectively reflected may be used irre-
spective of the structure.
[0041] The insulating plate 33 having a through-hole
34 through which the power source terminal 25 passes
may be used to fix a position of the power source terminal
35 and prevent a short-circuit, but the insulating plate 33
may be omitted according to a shape of an electrode (not
shown) provided on the upper side of the substrate 31
and the electrode of the substrate 31 may directly contact
the power source terminal 25.
[0042] In this structure, heat generated by the LEDs
32 is emitted from the heat radiating fins 36 provided on

the outer side of the illumination unit housing 30, and air
can easily rise through the space between the frame 20
and the power source housing 10 as the heat is emitted,
so that air can smoothly flow through the illumination unit
housing 30 due to the air flow, further improving heat
radiation characteristics.
[0043] Because the power source housing 10 is con-
nected to the connecting frame 21 through the connector
12 provided in an extremely partial portion thereof, it is
difficult to transfer heat generated by the power supply
11 accommodated in the power source housing 10 to the
illumination unit housing 30 in which the LEDs 32 and
the substrate 31 are accommodated, and thus a life span
of the LEDs 32 can be prevented from being shortened
by the heat generated by the power supply 11.
[0044] It will be appreciated by those skilled in the art
to which the present invention pertains that the present
invention is not limited to the embodiment and may be
variously modified without departing from the spirit of the
present invention.

Industrial Applicability

[0045] The present invention blocks heat generated by
an illumination unit and a power supply unit such that the
heat may not be transferred between the illumination unit
and the power supply unit, thereby preventing damage
to the illumination unit and the power supply unit and
adjusting an intensity of illumination if necessary.

Claims

1. An LED lighting apparatus comprising:

a power source housing having a power supply
therein and having a plurality of connectors on
a lower surface thereof;
an annular frame having a connecting frame
coupled to the connectors of the power source
housing and in which a transmission line for sup-
plying electric power of the power supply is ac-
commodated; and
a plurality of illumination unit housings coupled
to a lower portion of the frame to receive electric
power through the transmission line for applying
the electric power to an accommodating LED to
emit light.

2. The LED lighting apparatus of claim 1, wherein the
power source housing has a space for accommodat-
ing the power supply therein, and heat radiating fins
are provided on an upper surface and a side surface
of the power source housing, and
wherein a vertical through-hole for extending the
transmission line of the power supply to an inside of
the frame through the connecting frame is provided
inside the plurality of connectors.
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3. The LED lighting apparatus of claim 1 or 2, wherein
the frame comprises:

an annular frame body, an upper side of which
is opened and a portion of the transmission line
is accommodated;
a coupling unit provided on a bottom surface of
the frame body and to which the illumination unit
housing is coupled; and
a socket provided on a bottom surface of the
coupling unit.

4. The LED lighting apparatus of claim 3, wherein the
illumination unit housing has:

a body, an inner surface of which is a reflective
surface;
an insulating plate located on an upper surface
of the body;
a power source terminal passing through the in-
sulating plate and inserted into the socket to re-
ceive electric power; and
a substrate for receiving electric power through
the power source terminal and supplying the
electric power to the mounted LED.

5. The LED lighting apparatus of claim 4, wherein, in
the body, a plurality of heat radiating fins are verti-
cally formed on a side surface thereof, and a diam-
eter thereof is larger than a width of the frame.
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