EP 2 722 584 B1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 2 722 584 B1

(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.:
of the grant of the patent: F21V 21/35 (2006.01) F21V 21/30(2006.07)
31.08.2016 Bulletin 2016/35 HO1R 25/14(2005.%) F21Y 115/10 (276.7)
F21Y 103/00 20160 F21V 23/06 (200607
(21) Application number: 13188211.0 F21S 2/00 207697
(22) Date of filing: 11.10.2013
(54) Lighting apparatus
Beleuchtungsvorrichtung
Appareil d’éclairage
(84) Designated Contracting States: * Hong, Ho Bok
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB Yangju-si, Gyeonggi-do (KR)
GRHRHUIEISITLILTLULV MC MK MT NL NO * Gil, Sang Il

(30)

(43)

(73)

(72)

PL PT RO RS SE SI SK SM TR
Priority: 19.10.2012 KR 20120116941

Date of publication of application:
23.04.2014 Bulletin 2014/17

Proprietor: Feelux Co., Ltd.
Yangju-si
Gyeonggi-do (KR)

Inventors:

Noh, Si Chung

Yangju-si, Gyeonggi-do (KR)
Jang, Jun

Yangju-si, Gyeonggi-do (KR)
Cho, Beom Yeon

Yangju-si, Gyeonggi-do (KR)

(74)

(56)

Yangju-si, Gyeonggi-do (KR)
Jhun, Ha Young

Yangju-si, Gyeonggi-do (KR)
Jang, Doo Won

Seoul (KR)

Representative: Michalski, Stefan
Michalski Hiittermann & Partner
Patentanwilte

SpeditionstraBe 21

40221 Diisseldorf (DE)

References cited:
CN-A- 102 192 439
US-A- 4 861273
US-A1- 2009 284 988

JP-B1- 5002 070
US-A1- 2006 039 168

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 722 584 B1 2

Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates generally to light-
ing apparatuses and, more particularly, to a lighting ap-
paratus that emits light.

2. Description of the Related Art

[0002] Generally, lighting apparatuses using LEDs can
exhibit a high brightness effect with low power consump-
tion. Therefore, LED lighting apparatuses can be used
in a variety of ways, for example, as decorative lights,
interior lamps, etc. Particularly, a typical fluorescentlamp
LED lighting apparatus, which is configured in such a
way that a cylindrical fluorescent cover is coupled to an
aluminum main body in which an LED module and a print-
ed circuit board (PCB) are mounted, was introduced.
[0003] A representative conventional technique relat-
ed to the present invention was proposed in the Korean
Patent Laid-open Publication No. 2009-0120885 (Date:
Nov. 25,2009, Title: LED light).

[0004] US 2009/284988 A1 refers to a track light as-
sembly includes a low-voltage track. A light module com-
prises an elongated thermally conductive housing fitted
over the track. The housing may also surround the track.
The housing preferably forms an elongated channel. An
elongated printed circuit board (PCB) is mounted on the
thermally conductive housing and carries a plurality of
clusters of light emitting diodes (LED’s) distributed over
the PCB surface. An elongated lens is fitted over the PCB
and LED clusters. A track adapter attached to an end
portion of the track includes electrically conductive con-
tacts for electrically coupling the conductors in the track
housing with contacts on the printed circuit board. Thus,
a cool running, elongated, linear light module is provided
which is adjustably placeable along the length of the
track.

[0005] US 4 861 273 A refers to a low voltage track
lighting system includes a flexible power track and one
or more light fixtures removably attachable to the track
for energization. The track has an elongated support
member of an electrical insulating material, the support
member being generally I-shaped, defining lateral elec-
trical conductor-receiving channels, the conductors be-
ing flat strips extending on-end along the sides of the
support member and exposed therealong, the conductor
orientation enabling the power track to be bent in a hor-
izontal plane, but not in a vertical plane. Each light fixture
includes a power head connector including a two-piece
housing including a base member which mounts a pair
of contacts and a slide member adapted to slide along
the outer surface of the base member and drive the con-
tacts into engagement with the track conductors to me-
chanically and electrically connect the light fixture to the
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power track which is electrically connected to a source
of power through a transformer module which is hard-
wired to the power source or adapted for mounting with
an existing recessed light housing and provided with a
male socket adapter which is screwed into the lamp sock-
et within the recessed housing.

[0006] CN 102192439 Areferstoalight-emittingdiode
(LED) reflector lamp. The LED reflector lamp comprises
lamp holder assemblies, a slide rail and a power input
module. Each lamp holder assembly comprises a lamp
holder, arotation structure and alamp carrier; the rotation
structure is connected with the lamp holder and the lamp
carrier; the lamp can swing up and down relative to the
rotation structure; and the lamp carrier can rotate relative
to the rotation structure. The lamp holder assemblies and
the power input module can be electrically connected
with the slide rail slidably and the lamp holder assemblies
and the slide rail can be quickly clamped. The lamp holder
rotates relative to the lamp carrier by adjusting the illu-
mination angle of the lamp holder and through the rotation
structure, so that the illumination of different areas and
angles in the space is realized. A heat radiation seat is
protruded outward to form a platy radiating fin to ensure
that a large-power LED unit can be arranged in the lamp
so that the lamp has large power and the output light has
high brightness, and the LED unit arranged in the lamp
has low working environment temperature, so that the
service lifeof the LED unit is prolonged.

[0007] US 2006/039168 A1 refers to a modular track
luminaire system of the present invention is a modular
lighting system which has a lighting unit which is elec-
tronically connected to a remote ballast housing by a re-
movable and reattachable insulated cord and plug sys-
tem, the luminaire unit electrically connected to the bal-
last housing through the flexible cord and plug system
thereby allowing the entire system to be modularized.
[0008] JP 5 002070 B1 refers to a a slide fasteners,
each of which: is interposed between a power supply unit
and signal unit provided on an input side, and a powered
device provided on an output side; has uniquely shaped
elements created by means of a new idea; and forms an
input/output line that enables the operation of a powered
device by means of the closing action of the slide fasten-
er.

SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention has been
made in consideration of the above problems manifested
in the prior art, and an object of the present invention is
to provide a lighting apparatus which is configured such
that, even if the position of the lighting apparatus is
changed, power can still be reliably supplied to the light
apparatus, whereby a variety of types of lighting orienta-
tions can be realized.

[0010] In order to accomplish the above objective, the
present invention provides a lighting apparatus accord-
ing to claim 1.
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[0011] The lightning apparatus, including: a rail unit;
and an electric unit installed on the rail unit so as to be
adjustable in position, the electric unit making contact
with the rail unit and receiving power from the rail unit.
[0012] The electric unit may include: a body unit mov-
ably coupled to the rail unit; a module unit installed in the
body unit; and a power connector making contact with
the rail unit and receiving power from the rail unit, the
power connector supplying power to the module unit.
[0013] The module unit may include: a circuit board
unit installed in the body unit, the circuit board making
contact with the power connector and receiving power
from the power connector; a light source unit installed on
the circuit board unit, the light source unit emitting light;
and a diffuser installed in the body unit, the diffuser dif-
fusing the light emitted from the light source unit.
[0014] The module unit may include: a circuit board
unit installed in the body unit, the circuit board making
contact with the power connector and receiving power
from the power connector; a connection unit installed on
the circuit board unit, the connection unit receiving power
from the circuit board unit; and a bracket installed on the
body unit so that an external device is coupled to the
bracket.

[0015] The rail unit may include: a guide rail to which
the body unit is coupled; and an electrode provided on
the guide rail, the electrode making contact with the pow-
er connector and supplying power to the power connec-
tor.

[0016] Thebody unitmayinclude: amodule installation
body in which the module unitis installed; and a coupling
cover coupling the module installation body to the rail unit.
[0017] The power connector may include: a first con-
nection part electrically connected to the electrode; a sec-
ond connection partelectrically connected to the first con-
nection part; and a third connection part electrically con-
nected to the second connection part, the third connec-
tion part passing through the module installation body
and being electrically connected to the module unit.
[0018] The guide rail may have a coupling depression
formed in a side surface of the guide rail. The coupling
depression may extend along a longitudinal direction of
the guide rail. The coupling cover may include: a body
coupling part coupled to the module installation body; a
first rail coupling part provided in such a way that the first
rail coupling part encloses an outer surface of the guide
rail; and a second rail coupling part extending and bend-
ing from the first rail coupling part, the second rail cou-
pling part being coupled to the coupling depression.
[0019] The body unit may further include a pressure
cover installed on the coupling cover, the pressure cover
compressing the first and second rail coupling parts to-
wards the coupling depression.

[0020] The pressure cover may include: a sliding cou-
pling part slidably coupled to the coupling cover so that
the pressure cover can be moved to a pressure position
or a pressure release position; and a pressure protrusion
protruding towards the first rail coupling part, the pres-

10

15

20

25

30

35

40

45

50

55

sure protrusion coming into contact with the first rail cou-
pling part in conjunction with sliding movement of the
sliding coupling part and compressing the first rail cou-
pling part towards the coupling depression.

[0021] The electric unit may include: a power supply
unit coupled to the rail unit, the power supply unit making
contact with the rail unit and receiving power from the rail
unit; and a lighting unit connected to the power supply
unit so as to be adjustable in angle.

[0022] The electric unit may include: a first body unit
movably coupled to the rail unit; a second body unit ro-
tatably coupled to the first body unit; a module unit in-
stalled in the second body unit; and a power connector
making contact with the rail unitand receiving power from
the rail unit, the power connector supplying the power to
the module unit. The power connector may include: a
first connection part installed in the first body unit and
electrically connected to the rail unit; and a second con-
nection partinstalled in the second body unit, the second
connection part having a firstend making slidable contact
with the first connection part, and a second end electri-
cally connected to the module unit.

[0023] The electric unit may include: a body unit mov-
ably coupled to the rail unit; a power distribution unit in-
stalled on the body unit, the power distribution unit being
connected to an external device to supply power to the
external device; and a power connector making contact
with the rail unit and receiving power from the rail unit,
the power connector supplying the power to the power
distribution unit.

[0024] Therailunitmaycomprise aplurality of rail units.
The lighting apparatus may further include a coupler cou-
pling the rail units to each other.

[0025] The lighting apparatus may further include a
power cord unit making contact with the rail unit and sup-
plying power to the rail unit.

[0026] In alighting apparatus according to the present
invention, a plurality of electric units can be installed on
a rail unit so as to be adjustable in position, and even if
the position of each electric unit is changed, power can
be reliably supplied from the rail unit to the electric unit.
Therefore, the present invention can be effectively used
as lighting apparatus for several places, for instance, a
place with a comparatively large area requiring lighting,
or a place where intensely bright lighting is required.
[0027] Furthermore, the presentinvention can provide
a lighting apparatus which not only has a structure in
which power can be reliably supplied to the electric unit,
but also one that has a stylish and simple appearance.
Furthermore, a separate element, such as a wire, is not
required forinstallation of the electric unitso that the prob-
lem of interference between the electric unit and the sep-
arate element can be avoided, allowing adjustment of
the lighting position which can be facilitated and precisely
conducted.

[0028] Moreover, in the presentinvention, lighting can
be realized such that light is provided to a desired area
at a desired angle. In addition, the lighting apparatus of
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the present invention can be easily installed on a target
surface without being excessively constrained by the
conditions of the target surface. Further, the lighting ap-
paratus can function not only as a lighting apparatus, but
also as a means for charging at various positions without
being limited to a specific position. Therefore, the lighting
apparatus according to the present invention can be
more convenient for users.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The above and other objects, features and ad-
vantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

FIG. 1is a perspective view illustrating a lighting ap-
paratus, according to a first embodiment of the
present invention;

FIG. 2is an exploded perspective view of the lighting
apparatus of FIG. 1;

FIG. 3 is a sectional view taken along line A-A of
FIG. 1;

FIG. 4 is a sectional view showing a process of cou-
pling a coupling cover to a guide rail of FIG. 3;

FIG. 5 is a sectional view showing the coupling be-
tween the coupling cover and the guide rail of FIG. 4;
FIG. 6 is an exploded perspective view showing the
coupling cover and a pressure cover part of the light-
ing apparatus of FIG. 1;

FIG. 7 is a view illustrating a process of coupling the
coupling cover to the pressure cover part of FIG. 6;
FIG. 8 is a view showing the coupling between the
coupling cover and the pressure cover part of FIG. 7;
FIG. 9 is a sectional view taken along line B-B of
FIG. 1;

FIG. 10 is a sectional view taken along line C-C of
FIG. 1;

FIGS. 11 and 12 are views showing examples of the
lighting apparatus in use according to the first em-
bodiment of the present invention;

FIG. 13 is a view showing another example of the
lighting apparatus in use according to the first em-
bodiment of the present invention;

FIG. 14 is a side view illustrating a lighting apparatus
according to a second embodiment of the present
invention;

FIG. 15is a side view illustrating a lighting apparatus
according to a third embodiment of the present in-
vention;

FIG. 16 is a perspective view illustrating a lighting
apparatus according to a fourth embodiment of the
present invention;

FIG. 17 is a sectional view taken along line D-D of
FIG. 16;

FIG. 18 is a schematic perspective view showing a
lighting apparatus according to a fifth embodiment
of the present invention;
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FIG. 19 is a sectional view taken along line E-E of
FIG. 18;

FIG. 20 is a view showing an example of use of the
lighting apparatus according to the fifth embodiment
of the present invention;

FIG. 21 is a view showing another example of the
lighting apparatus in use according to the fifth em-
bodiment of the present invention;

FIG. 22 is a perspective view showing a lighting ap-
paratus according to a sixth embodiment of the
present invention;

FIG. 23 is a perspective view showing a lighting ap-
paratus according to a seventh embodiment of the
present invention;

FIG. 24 is a perspective view showing a lighting ap-
paratus according to an eighth embodiment of the
present invention;

FIG. 25 is a perspective view showing a lighting ap-
paratus according to a ninth embodiment of the
present invention; and

FIG. 26 is a perspective view showing a lighting ap-
paratus according to a tenth embodiment of the
present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0030] Hereinafter, preferred embodiments of the
present invention will be described in detail with refer-
ence to the attached drawings. For reference, the size
of each element, the thickness of lines illustrating the
element, etc. may be exaggerated in the drawings for the
sake of understanding the present invention. The terms
and words used for elements in the description of the
presentinvention have been determined in consideration
of the functions of the elements in the present invention.
The terms and words may be modified depending on the
intention or customization of users or operators, hence
they must be defined based on the entire content of the
specification of the present invention.

[0031] FIG.1isaperspective view illustrating a lighting
apparatus according to a first embodiment of the present
invention. FIG. 2 is an exploded perspective view of the
lighting apparatus of FIG. 1. FIG. 3 is a sectional view
taken along line A-A of FIG. 1. FIG. 4 is a sectional view
showing a process of coupling a coupling cover to aguide
rail of FIG. 3. FIG. 5 is a sectional view showing the cou-
pling between the coupling cover and the guide rail of
FIG. 4. FIG. 6 is an exploded perspective view showing
the coupling cover and a pressure cover part of the light-
ing apparatus of FIG. 1. FIG. 7 is a view illustrating a
process of coupling the coupling cover to the pressure
cover part of FIG. 6. FIG. 8 is a view showing the coupling
between the coupling cover and the pressure cover part
of FIG. 7. FIG. 9 is a sectional view taken along line B-
B of FIG. 1. FIG. 10 is a sectional view taken along line
C-C of FIG. 1.

[0032] Referringto FIGS. 1 and 2, the lighting appara-
tus 100 according to the first embodiment of the present
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invention includes a rail unit 110 and an electric unit 150.
[0033] The rail unit 110 is used for installation, posi-
tional adjustment, and power supply of the electric unit
150. The rail unit 110 includes a guide rail 120 and elec-
trodes 130.

[0034] The guide rail 120 is configured to be fastened
to a structure (not shown) on which the lighting apparatus
100 is installed. In this embodiment, although the lighting
apparatus 100 is illustrated as being installed, for in-
stance, on the ceiling of a building, the installation posi-
tion of the lighting apparatus 100 is not limited to the
ceiling of a building, and can be modified in a variety of
ways. For instance, the lighting apparatus 100 may be
installed on other structures such as furniture, walls,
floors, etc.

[0035] The electric unit 150 is removably coupled to
the guide rail 120. A coupling depression 121 is formed
in each of both side surfaces of the guide rail 120. The
coupling depression 121, which is formed in each side
surface of the guide rail 120, extends in a longitudinal
direction of the guide rail 120. As such, the guide rail 120
that has the coupling depressions 121 in both side sur-
faces thereof, generally has an "I"-shaped cross-section.
Preferably, the guide rail 120 is made of non-conductive
material

[0036] The electrodes 130 are installed on the guide
rail 120. In this embodiment, the electrodes 130 are dis-
posed in the respective coupling depressions 121 which
are formed in the side surfaces of the guide rail 120. Each
electrode 130 extends in the longitudinal direction of the
guide rail 120 to a length corresponding to that of the
guide rail 120.

[0037] The electrodes 130 are electrically connected
to an external power supply (not shown) so that electric
power is supplied to the electrodes 130. The electrodes
130 are brought into contact with and are electrically con-
nected to power connectors 180 of the electric unit 150
which will be explained herein (vida infra). The electrodes
130 function to supply power to the electric unit 150 which
is removably coupled to the rail unit 110. In this embod-
iment, each electrode 130 is a metal plate made of alu-
minum.

[0038] The electric unit 150 is installed on the rail unit
110 so as to be adjustable in position in the longitudinal
direction of the rail unit 110. The electric unit 150 is
brought into contact with the rail unit 110, specifically,
with the electrodes 130 so that electricity can be supplied
to the electric unit 150. The electric unit 150 includes a
body unit 160, a module unit 170 and the power connec-
tors 180.

[0039] The body unit 160 is removably coupled to the
railunit110. The body unit 160 is made of non-conductive
material and includes a module installation body 161 and
coupling covers 165.

[0040] The module unit 170 is installed in the module
installation body 161. A board mounting part 162 is
formedinthe module installation body 161 so thata circuit
board unit 171 of the module unit 170 is installed in the
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board mounting part 162.

[0041] The coupling covers 165 removably couple the
module installation body 161 to the rail unit 110. The cou-
pling covers 165 are coupled to respective opposite ends
of the module installation body 161 with respect to the
longitudinal direction and are removably coupled to the
rail unit 110. Each coupling cover 165 includes a body
coupling part 166, afirstrail coupling part 167 and second
rail coupling parts 168.

[0042] The body coupling parts 166 of the coupling
covers 165 are coupled to the respective opposite ends
of the module installation body 161 with respect to the
longitudinal direction. Each body coupling part 166 is
coupled to the module installation body 161 by inserting
afitting protrusion (not designated by reference numeral)
into a fitting hole (not designated by reference numeral)
which are respectively provided in the body coupling part
166 and the module installation body 161, whereby each
coupling cover 165 can be coupled to the module instal-
lation body 161.

[0043] Referringto FIGS. 3 and 4, the first rail coupling
part 167 is configured in such a way that it encloses the
guide rail 120. The second rail coupling parts 168 are
bent from the first rail coupling part 167 towards the side
surfaces of the guide rail 120, and are coupled to the
respective coupling depressions 121.

[0044] As such, the coupling cover 165 engages with
the guide rail 120 in such a way that the coupling cover
165 covers the outer surface of the guide rail 120, where-
by the coupling cover 165 and the guide rail 120 are re-
movably coupled to each other. Here, because the sec-
ond rail coupling parts 168 are inserted into the respective
coupling depressions 121, the coupling cover 165 can
be prevented from being undesirably removed from the
guide rail 120.

[0045] The coupling cover 165, having the above-men-
tioned construction, is coupled to the module installation
body 161 using the body coupling part 166, and is cou-
pled to the guide rail 120 using the first and second rail
coupling parts 167 and 168, whereby the body unit 160,
including the module installation body 161, can be re-
movably coupled to the rail unit 110.

[0046] The coupling cover 165, particularly, the first rail
coupling part 167, is preferably made of elastic material.
As shown in FIG. 4, the coupling cover 165 can be fitted
over the guide rail 120 in such a way that the interval
space of the first rail coupling part 167 is elastically wid-
ened. As shown in FIG. 5, the removable coupling of the
coupling cover 165 to the guide rail 120 is completed
when the first rail coupling part 167, which had been wid-
ened, is returned to its original state by its own elasticity.
[0047] By virtue of the removable coupling of the cou-
pling cover 165 to the guide rail 120, the body unit 160
and the electric unit 150 can be removably coupled to
the rail unit 110.

[0048] The electric unit 150, which is removably cou-
pled to the rail unit 110, can be adjusted in position along
the longitudinal direction of the rail unit 110. That is, the
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electric unit 150, which has been installed on the rail unit
110 at a predetermined position with respect to the lon-
gitudinal direction of the rail unit 110, can be removed
from the rail unit 110 and re-installed on the rail unit 110
at an alternate position.

[0049] Referring to FIGS. 2 and 7, the body unit 160
further includes a pressure cover 155. The pressure cov-
er 155 is installed on the coupling cover 165 so as to
press the first and second rail coupling parts 167 and 168
towards the coupling depressions 121. The pressure cov-
er155includes a sliding coupling part 156 and a pressure
protrusion 157.

[0050] ReferringtoFIG. 8, the sliding coupling part 156
is slidably coupled to the coupling cover 165 so that the
pressure cover 155 can be movably coupled to the cou-
pling cover 165. By virtue of the sliding coupling part 156,
the pressure cover 155 can move to a pressure position
at which the first and second rail coupling parts 167 and
168 are pressed towards the coupling depressions 121,
or to a release position at which the first and second rail
coupling parts 167 and 168, which have been pressed,
are released.

[0051] The pressure protrusion 157 is provided in the
pressure cover 155 in such a way that the pressure pro-
trusion 157 protrudes towards the first rail coupling part
167. The pressure protrusion 157 is moved to the pres-
sure position or the release position in conjunction with
sliding movement of the sliding coupling part 156. When
the pressure protrusion 157 moves to the pressure po-
sition, it makes contact with the first rail coupling part
167, thus pressing the first rail coupling part 167 towards
the coupling depressions 121.

[0052] Asliding depression 165a is formed in a portion
of the first rail coupling part 167 that makes contact with
the pressure protrusion 157, whereby the pressure pro-
trusion 157 can smoothly slide on the first rail coupling
part 167. That is, the pressure protrusion 157 can
smoothly move in the sliding depression 165ain conjunc-
tion with the sliding of the pressure cover 155, so that
the first rail coupling part 167 can be more smoothly
pressed towards the coupling depressions 121. Further-
more, the pressure protrusion 157, which presses the
first rail coupling part 167, is seated into the locking
groove 165b which is formed in an end of the sliding
depression 165a, thus locking the pressure cover 155 to
the coupling cover 165.

[0053] Because of the pressing of the first rail coupling
part 167, the first and second rail coupling parts 167 and
168 are pressed towards the coupling depressions 121,
whereby the coupling between the coupling cover 165
and the guide rail 120 become more reliable.

[0054] Referring to FIGS. 2 and 3, the module unit 170
is installed in the module installation body 161 of the body
unit 160. The module unit 170 includes the circuit board
unit 171, a light source unit 173 and a diffuser 175.
[0055] Thecircuitboard unit171isinstalled in the mod-
ule installation body 161. In this embodiment, the circuit
board unit 171 includes a PCB. Different kinds of circuit
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components are mounted to the circuit board unit 171 so
as to drive the light source unit 173 that is installed on
the circuit board unit 171.

[0056] The circuit board unit 171 is broughtinto contact
with and s electrically connected to the power connectors
180 which protrude towards the circuit board unit 171
from the board mounting part 162, so that power for driv-
ing the light source unit 173 is supplied to the circuit board
unit 171 through the power connectors 180 (refer to FIG.
10).

[0057] The light source unit 173 is installed on the cir-
cuit board unit 171 and emits light. The light source unit
173 includes at least one light emitting body. The light
emitting body of the light source unit 173 is either an LED
or an OLED.

[0058] The diffuser 175 is installed in the module in-
stallation body 161 in such a way that the light source
unit 173 installed in the module installation body 161 is
disposed inside the diffuser 175. The diffuser 175 func-
tions to diffuse light emitted from the light source unit 173.
[0059] As shownin FIGS. 2 and 9, the electric unit ac-
cording to this embodiment may further include heat dis-
sipation members 190. The heat dissipation members
190 are installed in the module installation body 161 of
the body unit 160 in such a way that the heat dissipation
members 190 are inserted into respective heat dissipa-
tion member installation spaces 163 which are formed in
side portions of the module installation body 161.
[0060] Inthisembodiment, each heatdissipation mem-
ber 190 extends a predetermined length in the longitudi-
nal direction of the electric unit 150 and is made of a
metal, such as aluminum, which has high thermal con-
ductivity. The heat dissipation members 190 function to
dissipate heat generated from the module unit 170, thus
preventing the light source unit 173 from deteriorating
due to heat.

[0061] Heat dissipation parts 164 are further formed
on the body unit 160 at positions adjacent to the heat
dissipation members 190 and the heat dissipation mem-
ber installation spaces 163. Each heat dissipation part
164 functions to increase a surface area of the body unit
160, which makes contact with the outside air, so that
the heat dissipation effect of the corresponding heat dis-
sipation member 190 can be further enhanced.

[0062] In this embodiment, the heat dissipation parts
164 are illustrated as being configured in such a way that
protrusions are provided on the outer surface of the mod-
ule installation body 161. Alternatively, the heat dissipa-
tion parts 164 may be configured in such a way that holes
(not shown) are formed in the module installation body
161.

[0063] Meanwhile, the electric unit 150 according to
this embodiment may further include a coupling part 195.
The coupling part 195 functions to reliably couple the
coupling cover 165 to the module installation body 161.
[0064] Referringto FIGS. 2 and 10, the power connec-
tors 180 are installed in the body unit 160. The power
connectors 180 make contact with the respective elec-
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trodes 130 of the rail unit 110 and transmit power from
the electrodes 130 to the module unit 170. Each power
connector 180 includes a first connection part 181, a sec-
ond connection part 183 and a third connection part 185.
[0065] The first connection part 181 is electrically con-
nected to the corresponding electrode 130. In detail, the
first connection part 181 is electrically connected to the
electrode 130 in such a way that the first connection part
181 makes contact with the electrode 130. The first con-
nection part 181 extends from the second connection
part 183 such that the first and second connection parts
181 and 183 are electrically connected to each other.
[0066] Inthis embodiment, thefirstconnection part 181
is bent from the second connection part 183. The first
connection part 181, which has a bent structure, applies
elastic force to the power connector 180 so that the first
connection part 181 is brought into close contact with the
electrode 130. The first connection part 181 is brought
into close contact with the electrode 130 by the elastic
force applied to the power connector 180.

[0067] The third connection part 185 is electrically con-
nected to the second connection part 183. The third con-
nection part 185 is inserted into and coupled to the board
mounting part 162. In detail, the third connection part 185
is disposed in the board mounting part 162 of the module
installation body 161 and is exposed to the outside from
the board mounting part 162 towards the circuit board
unit 171. The third connection part 185 comes into con-
tact with the circuit board unit 171 of the module unit 170,
thus making electrical connection to the circuit board unit
171.

[0068] The coupling cover 165 has support depressed
parts 169 in the inner surface thereof. That s, the support
depressed parts 169 are formed in the coupling cover
165, specifically, in the first and second rail coupling parts
167 and 168, such that portions of the power connectors
180 are disposed in the respective support depressed
parts 165.

[0069] Each support depressed part 169 receives a
portion of the corresponding power connector 180 therein
and thus fixes the position of the power connector 180.
Furthermore, the support depressed part 169 supports
the power connector 180 such that the first connection
part 181 is brought into close contact with the electrode
130, thus making the electrical connection between the
power connector 180 and the electrode 130 via the first
connection part 181 more reliable.

[0070] In this embodiment, the first through third con-
nection parts 181, 183, and 185 are made of copper and
are integrally formed into a single body. The power con-
nector 180, including the first through third connection
parts 181, 183, and 185, generally has an "L" shape. The
power connector 180 receives power from the electrode
130 and transmits it to the module unit 170. The power
connector 180, having the above-mentioned structure,
functions to make it possible to supply power to the mod-
ule unit 170 regardless of variation in position of the elec-
tric unit 150 by coupling the rail unit 110 to the electric
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unit 150.

[0071] Furthermore, a bent part 187 is formed on an
end of the first connection part 181, which makes contact
with the electrode 130. The bent part 187 is bent from
the end of the first connection part 181 and extends a
predetermined length. The bent part 187 restricts the
power connector 180 from being expanded by heat gen-
erated from the module unit 170, or heat generated by
making contact between the power connector 180 and
the electrode 130.

[0072] Inthis embodiment, a plurality of power connec-
tors 180 may be provided in the electric unit 150 with
respect to the longitudinal direction of the electric unit
150. For instance, the two power connectors 180 may
be arranged in the longitudinal direction of the electric
unit 150 at positions spaced apart from each other by a
predetermined distance. As such, in the case of the elec-
tricunit 150 that has several power connectors 180, even
if one or more of the power connectors 180 either mal-
function or are defective, power can be supplied to the
module unit 170 through the other power connectors 180.
Therefore, the supply of power to the module unit 170
will be more reliable.

[0073] FIGS. 11 and 12 are views showing examples
of the lighting apparatus in use according to the first em-
bodiment of the presentinvention. FIG. 13 is a view show-
ing another example of the lighting apparatus in use ac-
cording to the first embodiment of the present invention.
[0074] Hereinafter, the operation and effects of the
lighting apparatus according to the first embodiment of
the present invention will be described with reference to
FIGS. 10 through 13.

[0075] ReferringtoFIG. 10, the rail unit 110 is installed
on a structure such as a ceiling of a building, and the
electric unit 150 is installed on the rail unit 110 so as to
be adjustable in position with respect to the longitudinal
direction of the rail unit 110. In other words, the installa-
tion position of the electric unit 150 can be varied with
respect to the longitudinal direction of the rail unit 110.
Therefore, a user can easily change the position of the
electric unit 150 to a place where lighting is required. The
supply of power to the electric unit 150 is realized by the
following connection structure.

[0076] Referring to FIGS. 8 and 10, power supplied
from the external power supply (not shown) is supplied
to the electrodes 130 through electric wires (not shown)
that connect the external power supply to the electrodes
130. Power supplied to the electrodes 130 is applied to
the power connectors 180 which are brought into contact
with the electrodes 130 and are electrically connected to
the electrodes 130.

[0077] The power connectors 180 are electrically con-
nected to the electrodes 130 in such a way that the first
connection parts 181 make contact with the respective
electrodes 130. By this connection between each first
connection part 181 and the corresponding electrode
130, the power connectors 180 can receive power from
the electrodes 130 at any position of the rail unit 110
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where the electrodes 130 are installed.

[0078] Poweristransmitted from the power connectors
180 to the module unit 170, which is electrically connect-
ed to the power connectors 180 in such a way that the
third connection parts 185 make contact with the circuit
board unit171. The module unit 170, which receives pow-
er from the power connectors 180 in the above-men-
tioned manner, can effectively embody lighting with the
power being reliably supplied to the module unit 170 re-
gardless of variationin the position of the electric unit 150.
[0079] Referring to FIG. 11, a plurality of electric units
150 may be arranged in the longitudinal direction of the
rail unit 110. Each electric unit 150 is installed on the rail
unit 110 so as to be adjustable in position, and power
can be supplied from the rail unit 110 to the electric unit
150 by electrical connection between the electrodes 130
and the power connectors 180.

[0080] In the case of the lighting apparatus 100 pro-
vided with the electric units 150, the electric units 150
are respectively disposed at a plurality of places where
lighting is required, so that lighting can be realized in
each place.

[0081] Furthermore, as shownin FIGS. 12, the lighting
apparatus 100 may be configured such that two or more
electric units 150 are arranged close to each other in a
place where bright lighting is required. In this way, bright-
er lighting can be provided to a desired place. Several
electricunits 150, which are arranged close to each other,
may be coupled to each other in such a way that the
electric units 150 are broughtinto close contact with each
other so that lighting can be continuously formed, in other
words, can be continuously extended without interrup-
tion, thus enhancing the lighting effect.

[0082] In another example, as shown in FIG. 13, the
light apparatus 100 may be configured in such a way that
a plurality of electric units 150 are arranged in a lateral
direction of the rail unit 110. In this case, the light appa-
ratus 100 not only can achieve the purpose of providing
brighter lighting to a desired place but can also embody
a surface light source structure that diffuses light into a
surface form.

[0083] Inthe lighting apparatus 100 having the above-
mentioned configuration, each of the electric units 150
can be adjusted in position on the corresponding rail unit
110, and power can be reliably supplied from the rail unit
110 to the electric unit 150. Therefore, the presentinven-
tion can be effectively used as lighting for several places,
such as a place with a comparatively large area, or a
place where intensely bright lighting is required.

[0084] Furthermore, in the lighting apparatus 100 ac-
cording to this embodiment, power is supplied to the elec-
tric unit 150 by electrical connection between the elec-
trodes 130 and the power connectors 180 which are not
exposed to the outside. Therefore, power can be reliably
supplied to the electric unit 150 without using a separate
wire for supply of power to the electric unit 150.

[0085] In this way, the present invention can provide
the lighting apparatus 100 which not only has a structure
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in which power can be reliably supplied to the electric
unit 150, but which also has a stylish and simple appear-
ance. Furthermore, a separate element such as a wire
is not required in the installation of the electric unit 150
so that a potential problem of interference between the
electric unit 150 and the separate element can be avoid-
ed, allowing adjustment of the position of lighting can be
facilitated and precisely conducted.

[0086] FIG. 14 is a side view illustrating a lighting ap-
paratus according to a second embodiment of the
present invention. FIG. 15 is a side view illustrating a
lighting apparatus according to a third embodiment of the
present invention. FIG. 16 is a perspective view illustrat-
ing alighting apparatus according to a fourthembodiment
of the present invention. FIG. 17 is a sectional view taken
along line D-D of FIG. 16. FIG. 18 is a schematic per-
spective view showing a lighting apparatus according to
a fifth embodiment of the present invention. FIG. 19 is a
sectional view taken along line E-E of FIG. 18. FIG. 20
is a view showing an example of a use of the lighting
apparatus according to the fifth embodiment of the
present invention. FIG. 21 is a view showing another ex-
ample of use of the lighting apparatus according to the
fifth embodiment of the present invention. FIG. 22 is a
perspective view showing a lighting apparatus according
to a sixth embodiment of the present invention. FIG. 23
is a perspective view showing a lighting apparatus ac-
cording to a seventh embodiment of the present inven-
tion. FIG. 24 is a perspective view showing a lighting
apparatus according to an eighth embodiment of the
presentinvention. FIG. 25 is a perspective view showing
a lighting apparatus according to a ninth embodiment of
the presentinvention. FIG. 26 is a perspective view show-
ing a lighting apparatus according to a tenth embodiment
of the present invention.

[0087] Hereinafter, lighting apparatuses according to
the second through tenth embodiments of the present
invention will be described in detail with reference to
FIGS. 14 through 26. The same reference numerals as
those of the previous drawings denote the same ele-
ments having the same functions, and detailed descrip-
tions for those will be omitted for the sake of repeated
explanation.

[0088] Referringto FIG. 14, the lighting apparatus 200,
according to the second embodiment of the present in-
vention, includes a rail unit 210 and an electric unit 250.
[0089] The rail unit 210 includes a guide rail 220 and
electrodes 230. The electrodes 230 are installed on the
guide rail 220, in more detail, under a lower surface of
the guide rail 220. Each electrode 230 extends in a lon-
gitudinal direction of the guide rail 220 to have a length
corresponding to that of the guide rail 220. The electrodes
230 are electrically connected to an external power sup-
ply (not shown) so that power is supplied from the exter-
nal power supply to the electrodes 230.

[0090] The electric unit 250 includes a body unit 260,
amodule unit 170, and power connectors 280. The body
unit 260 is removable and movably coupled to the rail
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unit 210. The power connectors 280 are installed on the
body unit 260, in more detail, on an upper surface of the
body unit 260 that faces the lower surface of the guide
rail 220. The power connectors 280 come into contact
with the respective electrodes 230 with respect to a ver-
tical orientation, receive power from the electrodes 230,
and supply the power to the module unit 170. An elastic
force application structure of the power connectors 280
and an electrical connection structure between the power
connectors 280 and the module unit 170 are almost the
same as those of the power connectors (180; refer to
FIG. 10) of the first embodiment. Therefore, further ex-
planation is deemed unnecessary.

[0091] In the electric unit 250, according to the second
embodiment, because the power connectors 280 and the
electrodes 230 make contact with each otherin the same
direction as the direction in which the rail unit 210 and
the body unit 260 are coupled to each other, the connec-
tion between the power connectors 280 and the elec-
trodes 230 are more reliable. Thereby, supply of electric-
ity to the electric unit 250 is more reliably embodied.
[0092] Meanwhile, an end of the guide rail 220 has an
arrowhead shape which is pointed towards the body unit
260. A locking protrusion 261, to which the guide rail 220
is locked when inserted into the body unit 260, is provided
in the body unit 260.

[0093] Preferably, the locking protrusion 261 is config-
ured such thatit can be elastically bent towards the inside
of the body unit 260 by a pressing force which is applied
to the locking protrusion 261 from the guide rail 220 which
is being inserted into the body unit 260. When the guide
rail 220 is completely inserted into the body unit 260 after
completely passing through the locking protrusion 261,
the locking protrusion 261 catches the guide rail 220,
whereby the insertion of the guide rail 220 in the body
unit 260 is reliably maintained.

[0094] In this state, when force of a predetermined
magnitude or more is applied to the body unit 260 in a
direction in which the guide rail 220 is removed from the
body unit 260, the locking protrusion 261 is bent outwards
from the body unit 260 and thus releases the guide rail
220, whereby the guide rail 220 can be separated from
the body unit 260.

[0095] By virtue of removable coupling method be-
tween the guide rail 220 and the body unit 260, the electric
unit 250 can be installed on the rail unit 210 so as to be
adjustable in position with respect to the longitudinal di-
rection of the rail unit 210.

[0096] Referring to FIG. 15, the lighting apparatus 300
according to the third embodiment of the present inven-
tion includes a rail unit 210 and an electric unit 350.
[0097] The electric unit 350 includes a body unit 260,
a module unit 370 and a power connector 280. The mod-
ule unit 370 includes a circuitboard unit 171, a connection
unit 373 and a bracket 375.

[0098] The connection unit 373 is installed on the cir-
cuit board unit 171 and is electrically connected to the
circuit board unit 171, which is electrically connected to
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the power connector 280 so that power can be supplied
to the connection unit 373 through the circuit board unit
171. The connection unit 373 is electrically connected to
an external device (not shown), which is installed on the
bracket 375, thus supplying power to the external device.
[0099] The bracket 375 is installed on a module instal-
lation body 161 and a coupling cover 165 of the body unit
260. Different kinds of external devices such as sensors
or small cameras can be installed on the bracket 375.
Such external devices that are installed on the bracket
375 are electrically connected to the connection unit 373
through a connection member such as a cable and are
able to be operated by power supplied through the con-
nection unit 373.

[0100] Referring to FIGS. 16 and 17, a lighting appa-
ratus 400 according to the fourth embodiment of the
present invention includes a rail unit 110 and an electric
unit 450.

[0101] The electric unit 450 includes a power supply
unit 450a and a lighting unit 450b.

[0102] The power supply unit 450a is coupled to the
rail unit 110 and is brought into contact with the rail unit
110 so that power can be supplied from the rail unit 110
to the power supply unit 450a. The power supply unit
450a includes a body unit 460a, a module unit470a, and
power connectors 180.

[0103] The body unit 460a includes a module installa-
tion body 461a, a coupling cover 165, and a pressure
cover 155.

[0104] The module installation body 461a is provided
to receive the module unit 470a therein. A first opening
hole 463a is formed in a side surface of the module unit
470a.

[0105] The module unit470a is installed in the module
installation body 461a. The module unit 470a, provided
in the module installation body 461a, is electrically con-
nected to the power connector 180. In this embodiment,
the module unit 470a is illustrated as having a structure
including a circuit board unit 171 therein. In another ex-
ample, the module unit470a may be electrically connect-
ed to the power connector 180 without including the cir-
cuit board unit 171.

[0106] Furthermore, a wire 40 is electrically connected
to the module unit 470a. The wire 40 is connected at a
first end thereof to the module unit 470a and extends to
the outside of the body unit460a through the first opening
hole 463a. A second end of the wire 40 which extends
out of the body unit 460a is electrically connected to the
lighting unit 450b which will be explained vida infra.
[0107] Meanwhile, the electric unit 450 of this embod-
iment further includes a connection bracket 450c. The
connection bracket 450c functions to connect the lighting
unit 450b to the power supply unit 450a so as to be ad-
justable at an angle. In this embodiment, the connection
bracket 450c is illustrated as being configured in such a
way that it extends a predetermined length from the body
unit 460a to the lighting unit 450b.

[0108] The lighting unit450b is connected to the power
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supply unit 450a so as to be adjustable at an angle. The
lighting unit 450b includes a body unit 460b and a module
unit 470b.

[0109] The body unit 460b is provided to receive the
module unit470b therein. The body unit 460b is rotatably
coupled to the connection bracket 450c, whereby the
body unit 460b can be adjusted at an angle with respect
to the power supply unit 450a. A second opening hole
463b is formed in a side surface of the body unit 460b.
[0110] The module unit 470b is disposed in the body
unit 460b. In this embodiment, the module unit 470b is
illustrated as including a circuit board unit 171, a light
source unit 173 and a diffuser 475. The module unit470b
is electrically connected to the power supply unit 450a in
such a way that the wire 40 that extends into the body
unit 460b through the second opening hole 463b is elec-
trically connected to the circuit board unit 171.

[0111] In the case of the electric unit 450 having the
above-mentioned construction, the angle of the lighting
unit 450b can be adjusted such that it is oriented towards
an area where lighting is required, thus providing light to
the desired area. As described above, in the lighting ap-
paratus 400 of this embodiment including the electric unit
450, because the lighting unit 450b can be adjusted in
position with respect to the longitudinal direction of the
rail unit 110 and be adjusted at an angle based on the
rail unit 110, lighting can be realized such that light is
provided to a desired area at a desired angle.

[0112] Referring to FIG. 18 and 19, the lighting appa-
ratus 500 according to the fifth embodiment of the present
invention includes a rail unit 110 and an electric unit 550.
The electric unit 550 includes a first body unit 560a, a
second body unit 560b, a module unit 170, and a power
connector 580.

[0113] The first body unit 560a is movably coupled to
the rail unit 110. The first body unit 560a includes a first
rail coupling part 567 and second rail coupling part 568.
[0114] The first rail coupling part 567 is configured in
such away that it encloses the guide rail 120. The second
rail coupling part 568 is bent from the first rail coupling
part 567 towards the side surfaces of the guide rail 120,
and are coupled to the respective coupling depressions
121.

[0115] In this embodiment, the first body unit 560a en-
gages with the guide rail 120 in such a way that the first
body unit 560a covers the outer surface of the guide rail
120, whereby the first body unit 560a and the guide rail
120 are removably coupled to each other. Here, because
the second rail coupling part 568 is inserted into the re-
spective coupling depressions 121, the first body unit
560a can be prevented from being undesirably removed
from the guide rail 120.

[0116] The first body unit 560a having the above-men-
tioned construction is coupled to the guide rail 120 using
the first and second rail coupling parts 567 and 568,
whereby the second body unit 560b and the electric unit
550, including the second body unit 560b, can be remov-
ably coupled to the rail unit 110.
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[0117] The second body unit 560b is rotatably coupled
to the first body unit 560a. The second body unit 560b
includes a module installation body 561 in which the mod-
ule unit 170 is installed.

[0118] To embody the rotatable coupling structure be-
tween the first and second body units 560a and 560b in
this embodiment, a rotating coupling protrusion 565a is
provided on the first body unit 560a, and a rotating cou-
pling groove 565b is formed in the second body unit 560b.
The rotating coupling protrusion 565a is rotatably insert-
ed into the rotating coupling groove 565b so that the sec-
ond body unit 560b can be rotatably coupled to the first
body unit 560a.

[0119] The power connectors 580 make contact with
the rail unit 110 and transmit power from the rail unit 110
to the module unit 170. Each power connector 580 in-
cludes a first connection part 580a and a second con-
nection part 580b.

[0120] The first connection part 580a of each power
connector 580 is installed in the first body unit 560a and
is electrically connected to the corresponding electrode
130. The first connection part 580a has a shape similar
to that of the power connector (180; refer to FIG. 10) of
the first embodiment of the present invention. The first
connection part 580a is disposed in the first body unit
560a in such a way that a first end of the first connection
part 580a makes contact with the electrode 130, and a
second end of the first connection part 580a is exposed
to the outside from the first body unit 560a.

[0121] The second connection parts 580b are installed
in the second body unit 560b. A first end of each second
connection part 580b makes slidable contact with the cor-
responding first connection part 580a. A second end of
the second connection part 580b is electrically connected
to the module unit 170.

[0122] In this embodiment, the second end of the first
connection part 580a is illustrated as being bent. The
bent second end of the first connection part 580a pro-
vides an elastic force that enables the first connection
part 580a to make close contact with the second connec-
tion part 580b. The first connection part 580a and the
second connection part 580b can be brought into close
contact with each other by the elastic force provided by
the first connection part 580a.

[0123] Meanwhile, the second body unit 560b is re-
movably coupled to the first body unit 560a by the re-
movable coupling between the rotating coupling protru-
sion 565a and the rotating coupling groove 565b. Fur-
thermore, the second body unit 560b may be separated
from the first body unit 560a and disposed at a position
spaced apart from the first body unit 560a by a predeter-
mined distance.

[0124] As shown in FIGS. 19 and 20, in the lighting
apparatus 500 of this embodiment, including the electric
unit 550, having the above-mentioned construction, the
second body unit 560b can be rotated on the first body
unit 560a so that the orientation of the second body unit
560b can be adjusted.
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[0125] That is, as shown in FIGS. 20 and 21, in the
lighting apparatus 500 of this embodiment, the position
of the electric unit 550 can be changed in the longitudinal
direction of the rail unit 110, and the orientation of the
electric unit 550 can be changed in a predetermined di-
rection, whereby the orientation and position of lighting
can be easily adjusted. Furthermore, the lighting appa-
ratus 500 of this embodiment may be configured such
that a plurality of electric units 550 are arranged in the
longitudinal direction of the rail unit 110. In this case,
because the orientation and position of lighting of each
electric unit 550 can be adjusted without restriction, the
degree of freedom in the expression of lighting can be
enhanced.

[0126] Furthermore, as shown in FIG. 21, the lighting
apparatus 500 according to this embodimentmay be con-
figured such that a plurality of electric units 550 are mov-
ably provided on the rail unit 110 and are connected to
each other by connectors 50. In this case, the electric
units 550 can be folded onto each other or stretched out
by pushing or pulling any one of the electric units 550 in
the longitudinal direction of the rail unit 110.

[0127] Referringto FIG. 22, the lighting apparatus 600,
according to sixth embodiment of the present invention,
further includes a power cord unit 650. The power cord
unit 650 makes contact with the rail unit 110 and supplies
power to the rail unit 110. In this embodiment, the power
cord unit 650 includes a body unit 660, a module unit
170, and a power connector (180; refer to FIG. 10).
[0128] The body unit 660 includes a coupling cover
165 and a pressure cover 155. Detailed explanation of
the construction of the coupling cover 165 and the pres-
sure cover 155 will be omitted because it is the same as
that of the first embodiment. The body unit 660 is remov-
ably coupled to the rail unit 110, whereby the power cord
unit 650 can also be removably installed on the rail unit
110.

[0129] The module unit 170 includes a circuit board
unit 171, which is installed in the coupling cover 165. A
wire 60, which is connected to an external power supply
(not shown), is electrically connected to the circuit board
unit 171. In this embodiment, the external power supply
is illustrated as being a switching mode power supply
(hereinafter referred to as an 'SMPS’). The SMPS may
be provided outside the lighting apparatus 600 as an ex-
ternal power supply or, alternatively, it may be provided
in a way that itis installed inside the power cord unit 650.
[0130] In this embodiment, power supplied from the
external power supply through the wire 60 is applied to
the rail unit 110 through the power connectors 180 which
electrically connect the circuit board unit 171 to the rail
unit 110.

[0131] In the lighting apparatus 600, according to this
embodiment having the power cord unit 650, which can
be removably installed on the rail unit 110, power can be
reliably supplied to the rail unit 110 merely by installing
the power cord unit 650 on the rail unit 110.

[0132] Referringto FIG. 23, the lighting apparatus 700,
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according to the seventh embodiment of the present in-
vention, further includes a power supply unit 750 and a
power cord unit 650.

[0133] The power supply unit 750 is coupled to the rail
unit 110, receives power from an external power supply
(not shown) through a wire 70, and supplies the power
to the rail unit 110.

[0134] Compared to the power supply unit (450a; refer
to FIG. 17) of the fourth embodiment, the general con-
struction of the power supply unit 750 of the seventh em-
bodiment, other than having a structure in which the wire
70 is electrically connected to the module unit 470a, is
essentially the same as that of the power supply unit
450a. The detailed construction of the power supply unit
750 can be easily embodied based on the power supply
unit 450a of the fourth embodiment by those skilled in
this art; therefore, further explanation will be omitted.
[0135] The power cord unit 650 receives power from
the power supply unit 750 through the wire 75 that is
electrically connected to the power supply unit 750. Fur-
ther, the power cord unit 650 is coupled to another rail
unit 110, which is separated from the rail unit 110 that is
provided with the power supply unit 750, thus supplying
power to the separate rail unit 110.

[0136] Inan example, the power cord unit 650 may be
configured in such a way that an SMPS (not shown) is
installedin the power cord unit650. In this case, a plurality
of power cord units 650 which are installed on the rail
units 110 can be electrically connected in parallel to each
other.

[0137] Referringto FIG. 24, the lighting apparatus 800,
according to the eighth embodiment of the present in-
vention, includes a rail unit 810 and an electric unit 150.
[0138] This embodiment is illustrated as being config-
ured such that a plurality of rail units 810 are provided
and separated from each other. When the length of a
place where it is necessary to install the rail unit 810 is
longer than the length of the typical rail unit 810, or when
a stepped portion is present on a sidewall or ceiling on
which itis required to install the rail unit 810, this embod-
iment can be used in such a way that rail units 810 are
arranged at positions spaced apart from each other.
[0139] Inthiscase, the electric unit150 may be coupled
to the adjacent rail units 810, which are spaced apart
from each other by a predetermined distance, in such a
way that one end of the electric unit 150 is coupled to
one of the adjacent rail units 810 and the other end thereof
is coupled to the other rail unit 810.

[0140] Thanks to the above-mentioned installation
structure, even when the length of the rail unit 810 is
shorter than a length of a place where it is required to
install the rail unit 810, the lighting apparatus 800 accord-
ing to the eighth embodiment of the present invention
can be easily installed on a target surface. Moreover,
even if a target surface is uneven, the lighting apparatus
800 can be easily installed on the target surface.
[0141] Referringto FIG. 25, the lighting apparatus 900,
according to the ninth embodiment of the present inven-
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tion, furtherincludes a coupler 940. The coupler 940 func-
tions to couple a plurality of rail units 110 to each other.
In this embodiment, the rail units 110 are illustrated as
being inserted into the corresponding couplers 940 so
that the rail units 110 are connected to each other by the
couplers 940.

[0142] The coupler 940 may connect the rail units 110
to each other in the longitudinal direction of the rail units
110. Alternatively, the coupler 940 may connect the rail
units 110 to each other in a direction in which the rail
units 110 cross each other. The direction in which the rail
units 110 are connected to each other is determined de-
pending on positions at which insert holes 945 are formed
in the coupler 940 such that the rail units 110 can be
inserted into the coupler 940 through the insertholes 945.
[0143] In this embodiment, the coupler 940 may be
made of conductive material or, alternatively, it may be
made of nonconductive material. In the case where the
coupler 940 is made of conductive material, a plurality of
rail units 110 can be electrically connected to each other
by the coupler 940. If the coupler 940 is made of non-
conductive material, the rail units 110 which are connect-
ed to each other by the coupler 940 can be electrically
insulated from each other.

[0144] Assuch, the coupler 940 canreliably couple the
rail units 110 to each other so that the entire length of
the lighting apparatus 900 can be optionally extended.
Furthermore, the rail units 110 can be connected to each
other in a variety of shapes including not only a linear
shape, but also a bent shape, whereby the degree of
freedom of installation of the lighting apparatus 900 can
be enhanced.

[0145] Referring to FIG. 26, the lighting apparatus
1000, according to the tenth embodiment of the present
invention, includes a rail unit 110 and an electric unit
1050. The electric unit 1050 includes a body unit 1060,
a power distribution unit 1070 and a power connector
180.

[0146] The body unit 1060 is movably coupled to the
rail unit 110. The structure of coupling the body unit 1060
to the rail unit 110 and the structure of electrically con-
necting the body unit 1060 to the rail unit 110 through
the power connector 180 are the same as those of the
body unit (160; refer to FIG. 10) and the power connector
(180; refer to FIG. 10) of the first embodiment; therefore,
further explanation will be omitted.

[0147] The power distribution unit 1070 is installed on
the body unit 160 and supplies power to an external de-
vice (notshown). The power distribution unit 1070 is elec-
trically connected to the power connector 180, which
makes contact with the rail unit 110 and receives power
from the rail unit 110, so that power is supplied from the
power connector 180 to the power distribution unit 1070.
[0148] The power distribution unit 1070 having the
above-mentioned construction may be configured to
have a socket, a USB terminal, etc. The power distribu-
tion unit 1070 is electrically connected to an external de-
vice in such a way that the external device is directly
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coupled to the power distribution unit 1070 or coupled
thereto by a connection wire. In this way, the power dis-
tribution unit 1070 can supply power to various types of
external devices such as other lighting apparatuses, sen-
sors, small cameras, etc.

[0149] Inthe lighting apparatus 1000 according to this
embodiment including the power distribution unit 1070,
by virtue of the electric unit 1050 which can be moved to
various positions along the rail unit 110, the lighting ap-
paratus 1000 can function not only as a lighting appara-
tus, but also as a charging means at various positions
without being limited to a specific position. Therefore, the
lighting apparatus 1000 according to this embodiment
can be more convenient for users.

Claims
1. A lighting apparatus comprising:

a rail unit (110, 210); and

an electric unit (150, 350) installed on the rail
unit (110, 210) so as to be adjustable in position,
the electric unit (150, 350) making contact with
the rail unit (110, 210) and receiving power from
the rail unit (110, 210), wherein the electric unit
(150, 350) comprises:

a body unit (160, 260) movably coupled to
the rail unit (110, 210) and made of non-
conductive material;

a module unit (170, 370) installed in the
body unit (160, 260); and

a power connector (180, 280) making con-
tact with the rail unit (110, 210) and receiv-
ing power from the rail unit (110, 210), the
power connector (180, 280) supplying pow-
er to the module unit (170, 370),

the rail unit (110, 210) comprising:

a guide rail (120, 220) to which the body unit
(160, 260) is coupled;

an electrode (130, 230) provided on the guide
rail (120, 220), the electrode (130, 230) making
contact with the power connector (180, 280) and
supplying power to the power connector (180,
280); and

a coupling depression (121) in a side surface of
the guide rail (120, 220) and extending along a
longitudinal direction of the guide rail (120, 220),
the body unit (160, 260) comprising:

a module installation body (161, 361) in
which the module unit (170, 370) is installed;
a coupling cover (165) coupling the module
installation body (161, 361) to the rail unit
(110, 210), comprising a body coupling part
(166) coupled to the module installation
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body (161, 361), a first rail coupling part
(167) provided in such a way that the first
rail coupling part (167) encloses an outer
surface of the guide rail (120, 220), and a
second rail coupling part (168) extending
and bending from the first rail coupling part
(167), the second rail coupling part (168)
being coupled to the coupling depression
(121); and

a pressure cover (155) installed on the cou-
pling cover (165) so as to press the first and
second rail coupling part (167, 168) towards
the coupling depression (121),

the pressure cover (155) comprising a slid-
ing coupling part (156) slidably coupled to
the coupling cover (165) in a longitudinal
direction of the rail unit (110, 210) so that
the pressure cover (155) can be moved to
a pressure position or a pressure release
position; and a pressure protrusion (157)
protruding towards the first rail coupling part
(167), the pressure protrusion (157) coming
into contact with the first rail coupling part
(167) in conjunction with sliding movement
of the sliding coupling part (156) and com-
pressing the first rail coupling part (167) to-
wards the coupling depression (121).

2. Thelighting apparatus as setforthinclaim 1, wherein
the module unit (170) comprises:

a circuit board unit (171) installed in the body
unit (160), the circuitboard (171) making contact
with the power connector (180) and receiving
power from the power connector (180);

a light source unit (173) installed on the circuit
board unit (171), the light source unit (173) emit-
ting light; and

a diffuser (175) installed in the body unit (160),
the diffuser (175) diffusing the light emitted from
the light source unit (173).

3. Thelighting apparatus as setforthin claim 1, wherein
the module unit (370) comprises:

a circuit board unit (171) installed in the body
unit (260), the circuit board unit (171) making
contact with the power connector (280) and re-
ceiving power from the power connector (280);
a connection unit (373) installed on the circuit
board unit (371), the connection unit (373) re-
ceiving power from the circuit board unit (171);
and

a bracket (375) installed on the body unit (260)
to couple an external device to the bracket (375).

4. The lighting apparatus as set forth in claims 1 to 3,
wherein the power connector (180, 280) comprises:
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afirst connection part (181) electrically connect-
ed to the electrode (130, 230);

a second connection part (183) electrically con-
nected to the first connection part (181); and

a third connection part (185) extended from the
second connection part (183) to be electrically
connected to the second connection part (183),
the third connection part (185) passing through
the module installation body (161, 361) and be-
ing electrically connected to the module unit
(170,370).

5. The lighting apparatus as set forth in claims 1 to 4,
wherein the electric unit (150, 350) comprises:

a power supply unit (450a) coupled to the rail
unit (110, 210), the power supply unit (450a)
making contact with the rail unit (110, 210) and
receiving power from the rail unit (110, 210); and
a lighting unit (450b) connected to the power
supply unit (450a) so as to be adjustable in an-
gle.

6. The lighting apparatus as set forth in claims 1 to 5,
further comprising a coupler (940) for coupling the
rail units (110, 210) to each other.

7. The lighting apparatus as set forth in claims 1 to 6,
further comprising a power cord unit (650) making
contact with the rail unit (110, 210) and supplying
power to the rail unit (110, 210).

Patentanspriiche
1. Beleuchtungsvorrichtung, die Folgendes umfasst:

eine Schieneneinheit (110, 210); und

eine elektrische Einheit (150, 350), die an der
Schieneneinheit (110, 210) soinstalliertist, dass
sie in ihrer Position einstellbar ist, wobei die
elektrische Einheit (150, 350) mit der Schienen-
einheit (110, 210) Kontakt herstellt und Leistung
von der Schieneneinheit (110, 210) empfangt,
wobei die elektrische Einheit (150, 350) Folgen-
des umfasst:

eine Korpereinheit (160, 260), die mit der
Schieneneinheit (110, 210) beweglich ge-
koppelt ist und aus einem nicht leitfahigen
Material hergestellt ist;

eine Moduleinheit (170, 370), die in der Kor-
pereinheit (160, 260) installiert ist; und

ein Leistungsverbindungselement (180,
280), das mit der Schieneneinheit (110,
210) Kontakt herstellt und Leistung von der
Schieneneinheit (110, 210) empfangt, wo-
bei das Leistungsverbindungselement
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(180, 280) der Moduleinheit (170, 370) Leis-
tung zufihrt, wobei die Schieneneinheit
(110, 210) Folgendes umfasst:

eine Fuhrungsschiene (120, 220), mit der die
Korpereinheit (160, 260) gekoppelt ist;

eine Elektrode (130, 230), die bei der Fiihrungs-
schiene (120, 220) vorgesehen ist, wobei die
Elektrode (130, 230) mit dem Leistungsverbin-
dungselement (180, 280) Kontakt herstellt und
dem Leistungsverbindungselement (180, 280)
Leistung zufihrt; und

eine Kopplungsrinne (121) in einer Seitenflache
der Fiihrungsschiene (120, 220), die entlang ei-
ner Langsrichtung der Fihrungsschiene (120,
220) verlauft,

wobei die Korpereinheit (160, 260) Folgendes
umfasst:

einen Moduleinbaukérper (161, 361), inden
die Moduleinheit (170, 370) installiert ist;
eine Kopplungsabdeckung (165), die den
Moduleinbaukérper (161, 361) mit der
Schieneneinheit (110, 210) koppelt, die ein
Korperkopplungsbauteil (166), das mit dem
Moduleinbaukdrper (161, 361) gekoppelt
ist, ein erstes Schienenkopplungsbauteil
(167),das sovorgesehenist, dass das erste
Schienenkopplungsbauteil (167) eine au-
Rere Oberflaiche der Fihrungsschiene
(120, 220) umschlieRt, und ein zweites
Schienenkopplungsbauteil (168), das sich
von dem ersten Schienenkopplungsbauteil
(167) erstreckt und kriimmt, umfasst, wobei
das zweite Schienenkopplungsbauteil
(168) mit der Kopplungsrinne (121) gekop-
peltist; und

eine Druckabdeckung (155), die bei der
Kopplungsabdeckung (165) so installiert
ist, dass das erste und das zweite Schie-
nenkopplungsbauteil (167, 168) in Richtung
der Kopplungsrinne (121) gedriickt werden,
wobei die Druckabdeckung (155) ein gleit-
fahiges Kopplungsbauteil (156), das mit der
Kopplungsabdeckung (165) in einer Langs-
richtung der Schieneneinheit (110, 210)
gleitfahig so gekoppelt ist, dass die
Druckabdeckung (155) in eine Druckpositi-
on oderin eine Druckabbauposition bewegt
werden kann; und einen Druckvorsprung
(157), derin Richtung des ersten Schienen-
kopplungsbauteils (167) vorsteht, umfasst,
wobei der Druckvorsprung (157) in Verbin-
dung mit einer Gleitbewegung des gleitfa-
higen Kopplungsbauteils (156) mit dem ers-
ten Schienenkopplungsbauteil (167) in
Kontakt kommt und das erste Schienen-
kopplungsbauteil (167) in Richtung der
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Kopplungsrinne (121) zusammendrickt.

2. Beleuchtungsvorrichtung nach Anspruch 1, wobei
die Moduleinheit (170) Folgendes umfasst:

eine Leiterplatteneinheit (171), die in der Kor-
pereinheit (160) installiert ist, wobei die Leiter-
platte (171) mit dem Leistungsverbindungsele-
ment (180) Kontakt herstellt und von dem Leis-
tungsverbindungselement (180) Leistung emp-
fangt;

eine Lichtquelleneinheit (173), die an der Leiter-
platteneinheit (171) installiert ist, wobei die
Lichtquelleneinheit (173) Licht ausstrahlt; und
ein Diffusorelement (175), das in die Koérperein-
heit (160) installiert ist, wobei das Diffusorele-
ment (175) das Licht streut, das von der Licht-
quelleneinheit (173) ausgestrahlt wird.

Beleuchtungsvorrichtung nach Anspruch 1, wobei
die Moduleinheit (370) Folgendes umfasst:

eine Leiterplatteneinheit (171), die in der Kor-
pereinheit (260) installiert ist, wobei die Leiter-
platteneinheit (171) mit dem Leistungsverbin-
dungselement (280) Kontakt herstellt und von
dem Leistungsverbindungselement (280) Leis-
tung empfangt;

eine Verbindungseinheit (373), die an der Lei-
terplatteneinheit (371) installiert ist, wobei die
Verbindungseinheit (373) von der Leiterplatten-
einheit (171) Leistung empfangt; und

eine Halterung (375), die bei der Kdrpereinheit
(260) installiert ist, um eine externe Vorrichtung
mit der Halterung (375) zu koppeln.

4. Beleuchtungsvorrichtung nach einem der Anspri-
che 1 bis 3, wobei das Leistungsverbindungsele-
ment (180, 280) Folgendes umfasst:

ein erstes Verbindungsbauteil (181), das mitder
Elektrode (130, 230) elektrisch verbunden ist;
ein zweites Verbindungsbauteil (183), das mit
dem ersten Verbindungsbauteil (181) elektrisch
verbunden ist; und

ein drittes Verbindungsbauteil (185), das sich
von dem zweiten Verbindungsbauteil (183) fir
eine elektrische Verbindung mit dem zweiten
Verbindungsbauteil (183) erstreckt, wobei das
dritte Verbindungsbauteil (185) durch den Mo-
duleinbaukérper (161, 361) verlauft und mit der
Moduleinheit (170, 370) elektrisch verbunden
ist.

5. Beleuchtungsvorrichtung nach einem der Anspri-
che 1 bis 4, wobei die elektrische Einheit (150, 350)
Folgendes umfasst:
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eine Leistungsversorgungseinheit (450a), die
mitder Schieneneinheit (110, 210) gekoppeltist,
wobei die Leistungsversorgungseinheit (450a)
mit der Schieneneinheit (110, 210) Kontakt her-
stellt und von der Schieneneinheit (110, 210)
Leistung empfangt; und

eine Beleuchtungseinheit (450b), die mit der
Leistungsversorgungseinheit (450a) so verbun-
den ist, dass sie in ihrem Winkel einstellbar ist.

6. Beleuchtungsvorrichtung nach einem der Anspri-
che 1 bis 5, die ferner Folgendes umfasst:

ein Kopplungselement (940) zum Koppeln der
Schieneneinheiten (110, 210) miteinander.

7. Beleuchtungsvorrichtung nach einem der Anspri-
che 1 bis 6, die ferner Folgendes umfasst:

eine Stromkabeleinheit (650), die mit der Schie-
neneinheit (110, 210) Kontakt herstellt und der
Schieneneinheit (110, 210) Leistung zufihrt.

Revendications
1. Appareil d’éclairage, comprenant .

une unité de rail (110, 210) ; et

une unité électrique (150 ; 350) installée sur
l'unité de rail (110, 210) de maniére a ce que sa
position soit réglable, I'unité électrique (150,
350) établissant un contact avec l'unité de rail
(110, 210) et recevant de la puissance de l'unité
derail (110,210), oul'unité électrique (150, 350)
comprend :

une unité de corps (160, 260) couplée de
maniére mobile a 'unité de rail (110, 210)
et constituée dun matériau non
conducteur ;

une unité de module (170, 370) installée
dans l'unité de corps (160, 260) ; et

un connecteur d’alimentation (180, 280)
établissant un contact avec l'unité de rail
(110, 210) et recevant de la puissance de
'unité derail (110, 210), le connecteur d’ali-
mentation (180, 280) délivrant de la puis-
sance a 'unité de module (170, 370),
l'unité de rail (110, 210) comprenant :

un rail guide (120, 220) auquel l'unité
de corps (160, 260) est couplée ;

une électrode (130, 230) pourvue sur
lerail guide (120, 220), I'électrode (130,
230) établissant un contactavecle con-
necteur d’alimentation (180, 280) etdé-
livrant de la puissance au connecteur
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d’alimentation (180, 280) ; et

un renfoncement de couplage (121) dans une
surface latérale du rail guide (120, 220) et
s’étendant le long d’'une direction longitudinale
du rail guide (120, 220), l'unité de corps (160,
260) comprenant :

un corps d’installation de module (161, 361)
danslequel l'unité de module (170, 370) est
installée ;

un couvercle de couplage (165) couplant le
corps d’'installation de module (161, 361) a
'unité de rail (110, 210), comprenant une
partie de couplage de corps (166) couplée
a la partie d’installation de module (161,
361), une premiére partie de couplage de
rail (167) pourvue de telle maniéere que la
premiere partie de couplage de rail (167)
enferme une surface extérieure du rail gui-
de (120, 220), et une seconde partie de cou-
plage derail (168) s’étendant et se courbant
depuis la premiére partie de couplage de
rail (167), la seconde partie de couplage de
rail (168) étant couplée au renfoncement de
couplage (121) ; et

un couvercle de pression (155) installé sur
le couvercle de couplage (165) de maniere
a presser les premiere et seconde parties
de couplage de rail (167, 168) vers le ren-
foncement de couplage (121),

le couvercle de pression (155) comprenant
une partie de couplage coulissante (156)
couplée de maniére coulissante au couver-
cle de couplage (165) dans une direction
longitudinale de I'unité de rail (110, 210) de
maniére a ce que le couvercle de pression
(155) puisse étre déplacé vers une position
de pression ou

une position de libération de pression ; et
une protubérance de pression (157) faisant
saillie vers la premiére partie de couplage
de rail (167), la protubérance de pression
(157) venant en contact avec la premiéere
partie de couplage de rail (167) en conjonc-
tion avec un mouvement de coulissement
de la partie de couplage coulissante (156)
et comprimant la premiére partie de coupla-
ge de rail (167) vers le renfoncement de
couplage (121).

2. Appareil d’éclairage tel que défini dans la revendi-
cation 1, dans lequel l'unit¢é de module (170)
comprend :

une unité de carte de circuit (171) installée dans
I'unité de corps (160), la carte de circuit (171)
établissant un contact avec le connecteur d’ali-
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mentation (180) et recevant de la puissance du 6. Appareil d’éclairage tel que défini dans les revendi-
connecteur d’alimentation (180) ; cations 1 a 5, comprenant en outre un coupleur (940)
une unité de source de lumiére (173) installée pour coupler les unités de rail (110, 210) entre elles.

sur l'unité de carte de circuit (171), l'unité de
source de lumiére (173) émettantde lalumiere; 5 7. Appareil d’éclairage tel que défini dans les revendi-

et cations 1 a 6, comprenant en outre une unité de cor-
un diffuseur (175) installé dans l'unité de corps don d’alimentation (650) établissant un contact avec
(160), le diffuseur (175) diffusant la lumiere émi- I'unité de rail (110, 210) et délivrant de la puissance
se par I'unité de source de lumiére (173). a l'unité de rail (110, 210).

10

3. Appareil d’éclairage tel que défini dans la revendi-
cation 1, dans lequel l'unit¢ de module (370)
comprend :

une unité de carte de circuit (171) installée dans 15
I'unité du corps (260), I'unité de carte de circuit
(171) établissant un contact avec le connecteur
d’alimentation (280) et recevant de la puissance

du connecteur d’alimentation (280) ;

une unité de connexion (373) installée sur 'unité 20
de carte de circuit (371), 'unité de connexion
(373) recevant de la puissance de 'unité de car-

te de circuit (171) ; et

un crochet (375) installé dans l'unité de corps
(260) pour coupler un dispositif externe au cro- 25
chet (375).

4. Appareil d’éclairage tel que défini dans les revendi-
cations 1 a 3, dans lequel le connecteur d’alimenta-
tion (180, 280) comprend : 30

une premiére partie de connexion (181) électri-
quement connectée a I'électrode (130, 230) ;
une deuxiéme partie de connexion (183) élec-
triqguement connectée a la premiére partie de 3%
connexion (181) ;
une troisieme partie de connexion (185) s’éten-
dant depuis la deuxiéme partie de connexion
(183) pour étre électriquement connectée a la
deuxiéme partie de connexion (183), la troisie- 40
me partie de connexion (185) passant a travers
le corps d’installation de module (161, 361) et
étant électriquement connectée a l'unité de mo-
dule (170, 370).
45
5. Appareil d’éclairage tel que défini dans les revendi-
cations 1 a4, danslequell'unité électrique (150, 350)
comprend :

une unité d’alimentation électrique (450a) cou- 50
plée al'unité de rail (110, 210), I'unité d’alimen-
tation électrique (450a) établissant un contact
avec l'unité de rail (110, 210) et recevant de la
puissance de l'unité de rail (110, 210) ; et

une unité d’éclairage (450b) connectée a l'unité 55
d’alimentation électrique (450a) de maniére a

ce que son angle soit réglable.

16
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