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(57) ABSTRACT

A light-emitting diode illumination type ellipsoidal spot-
light, and more particularly, a light-emitting diode illumi-
nation type ellipsoidal spotlight which is capable of drasti-
cally prolonging the lifespan of a light source part used in
the ellipsoidal spotlight, reducing power consumption and
costs related thereto, and producing a variety of colors by
manufacturing the light source part of the ellipsoidal spot-
light is disclosed.
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1
LIGHT-EMITTING DIODE ILLUMINATION
TYPE ELLIPSOIDAL SPOTLIGHT

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0086313, filed on
Jul. 22, 2013, the disclosure of which is incorporated herein
by reference in its entirety.

TECHNICAL FIELD

The present invention relates to a light-emitting diode
illumination type ellipsoidal spotlight, and more particu-
larly, a light-emitting diode illumination type ellipsoidal
spotlight is capable of drastically prolonging a lifespan of a
light source part used in an ellipsoidal spotlight, reducing
power consumption thereof and costs related thereto, and
producing a variety of colors by manufacturing the light
source part of the ellipsoidal spotlight. The light-emitting
diode illumination type ellipsoidal spotlight, which is one
type of stage lighting device, is a condensing illuminator
which projects fine rays through an ellipsoidal lens having
two surfaces of an elliptical shape, by producing a light-
emitting diode (hereinafter, referred to as LED) generating
less heat and having low power consumption.

BACKGROUND ART

Generally, in order to make a powerful spotlight for
illuminating and placing the spotlight on a person, an object,
and the like, or a certain part on a stage, a stage lighting
device employs metal halide lamps, mercury lamps, neon
lamps, halogen lamps, and the like which provides sufficient
illumination, but these lamps have disadvantages in terms of
consuming a large amount of energy due to high power
consumption, having a short lifespan, and having difficulty
in producing a variety of colors of light.

Recently, to address these problems, a stage lighting
device employing a light emitting diode (LED), which has
low power consumption and a semi-permanent lifespan,
takes less time to light, produces a natural light, and reduces
generation of harmful substances, is widely being used as a
light source part for radiating heat and reducing noise and
power consumption.

However, although illumination for a stage should be
clear and sharp as is required of a stage lighting device, a
conventional stage lighting device has difficulty in terms of
adjusting a focus of light which causes a lowered degree of
clarity of light depending on a position on a stage, thereby
resulting in a degradation of overall light quality.

On the other hand, an ellipsoidal spotlight, which is
widely being used as a stage lighting device, is a condensing
illuminator projecting fine light through an ellipsoidal lens
having two surfaces of an elliptical shape.

Such a spotlight is illuminated through a lamp disposed in
front of a main body thereof, and particularly, color illumi-
nation may be made by alternately mounting various types
of color films on a front side of the lamp to produce various
color illuminations.

A conventional spotlight, however, uses a typical lamp
which causes problems in terms of having high power
consumption resulting in the lack of cost effectiveness,
inconvenience in terms of alternately having to mount
various types of color films so as to produce color illumi-
nation, and a limitation regarding various types of color
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illumination that can be produced. In addition, the typical
lamp generates much heat which increases ambient tem-
perature, and the lifespan of the lamp is drastically shortened
due to heat generation which also results in inconvenience
caused by the need to frequently replace the lamp and the
problem of high cost.

In addition, as described above, the typical lamp generates
much heat such that a heat radiation structure needs to be
provided in the main body which causes an increase in the
complexity of a configuration of the main body.

PATENT DOCUMENTS

(Patent Document 1) 1. Korean Laid-Open Patent Appli-
cation No. 10-2011-0019036 (Feb. 25, 2011)

(Patent Document 2) 2. Korean Laid-Open Patent Appli-
cation No. 10-2013-0048679 (May 10, 2013)

(Patent Document 3) 3. Korean Laid-Open Patent Appli-
cation No. 10-2010-0080649 (Jul. 12, 2010)

(Patent Document 4) 4. Korean Patent Registration No.
10-0981920 (Sep. 7, 2010)

DISCLOSURE
Technical Problem

Therefore, in accordance with a purpose of the present
invention, along with utilizing a conventional main body, an
ellipsoidal spotlight employs a chip-on-board (COB) LED
as a light source installed therein, which generates less heat,
has low power consumption, and produces illumination of
various colors, such that a lifespan of the light source
employed in the ellipsoidal spotlight may be considerably
prolonged and power consumption and cost related thereto
may be considerably reduced to improve economic feasi-
bility. Also, without using separate color film, light of
various colors may be conveniently produced through the
COB LED such that marketability and reliability of the
ellipsoidal spotlight may be drastically increased.

Technical Solution

In accordance with an embodiment of the present inven-
tion, an ellipsoidal spotlight includes a main body to which
a light radiation part having a transmission window at a front
surface thereof and a light source installation part having a
handle at a rear surface thereof are coupled to be separable
or openable/closable, an angle adjusting and fixing tool
coupled to the light source installation part of the main body
through a hinge so as to be angle-adjustable and provided
with a spotlight fixing clamp on an upper surface thereof,
and a light source installed inside the light source installa-
tion part of the main body to be attachable and detachable to
generate light required for stage lighting, wherein the light
source includes a chip-on-board light emitting diode (COB
LED) fixed to and installed on a front frame, which is
mounted on a front surface of a heat pipe type heat radiation
means in a vertical direction, and configured to generate
light of predetermined colors required for stage lighting in
response to an output voltage of a power supply unit and a
control signal output from a control unit, a condensing lens
unit fixed and installed through a plurality of supporters
separated apart from a front side of the front frame by
predetermined distances and configured to condense the
light irradiated from the COB LED toward the transmission
window of the light radiation part, the heat pipe type heat
radiation means tightly installed to a rear surface of the COB
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LED and configured to radiate heat generated in the COB
LED by being integrally provided with a heat pipe filled with
a coolant and a heat radiation fin, a main ventilation fan for
cooling the heat radiation means installed to the rear surface
of'the COB LED and configured to forcibly suction external
air through an air inlet hole formed between the light
radiation part of the main body and the light source instal-
lation part to blow the suctioned air toward the heat pipe
type heat radiation means, the power supply unit fixed to and
installed to an internal side of a rear frame, which is fixed
and installed through the plurality of supporters and a
plurality of screws separated apart from the front frame by
predetermined distances, and configured to provide direct-
current (DC) voltage required to drive the COB LED, the
control unit fixed to and installed to the internal side of the
rear frame and configured to generate color and moving
control signals for the COB LED, a main ventilation fan for
exhausting air fixed to and installed to an external side of the
rear frame and configured to forcibly discharge warm air
which is inside the light source installation part, and a rear
cover fixed to and installed to the rear frame, configured to
discharge the warm air which is inside the light source
installation part, having a plurality of air outlets of a bored
shape surrounding the main ventilation fan for exhausting
air, and on which a power cable connection terminal con-
nected to the outside and a control signal and communica-
tion line connection terminal are installed.

At this point, the condensing lens unit may include a
cylindrical cap having a predetermined diameter, an aspheric
condensing lens installed to an opening of one side of the
cylindrical cap and configured to primarily condense the
light irradiated from the COB LED into straight parallel
light to deliver straight parallel light to a biconvex lens, and
the biconvex lens installed to an opening of the other side of
the cylindrical cap and configured to focus the light primar-
ily condensed through the aspheric condensing lens on a
center point of the transmission window of the light radia-
tion part.

Also, a plurality of auxiliary ventilation fans for cooling
the heat radiation means may be further installed to a
circumference of the front frame at predetermined intervals
to suction external air and intensively supply the suctioned
air to the heat radiation fin of the heat pipe type heat
radiation means, and may be inclined at a predetermined
angle toward the heat pipe type heat radiation means.

Further, a plurality of auxiliary ventilation fans for
exhausting air may be further installed to a circumference of
the rear frame at predetermined intervals to forcibly dis-
charge the air which is inside the light source installation
part, and may be inclined at a predetermined angle toward
the air outlets of the rear cover.

In addition, a temperature sensor may be further installed
to one side of the heat pipe type heat radiation means to
detect temperature thereof in real time and transmit the
temperature detected to the control unit, and the control unit
may automatically control a rotational speed of the main
ventilation fan for cooling the heat radiation means and the
main ventilation fan for exhausting air in response to the
temperature detected from the temperature detector, and
may automatically control a rotational speed and the number
of operating fans of the auxiliary ventilation fan for cooling
the heat radiation means or the auxiliary ventilation fan for
exhausting air based on the temperature of the heat pipe type
heat radiation means which is detected by the temperature
sensor.

Moreover, a display unit may be further provided at the
rear cover to display an operational status of the ellipsoidal
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spotlight, and a key input unit may be further provided to
allow a user to input a predetermined key signal required to
control the ellipsoidal spotlight.

Advantageous Effects

As described above, in accordance with the present inven-
tion, while maintaining a conventional main body, the
ellipsoidal spotlight employs the COB LED as a light source
installed therein, which generates less heat, has low power
consumption, and can produce illumination of various col-
ors. By installing the heat pipe type heat radiation means
having a superior heat radiation efficiency at the rear surface
of the COB LED and the plurality of ventilation fans for
cooling the heat radiation means in front of and behind
thereof, and forcibly suctioning external air inside into the
light source installation part and discharging the suctioned
air to protect against heat, a lifespan of the light source
employed in the ellipsoidal spotlight may be drastically
prolonged and power consumption and cost related thereto
may be considerably reduced to improve economic feasi-
bility, and also light of various colors may be conveniently
produced through the COB LED such that marketability and
reliability of the ellipsoidal spotlight may be drastically
increased without using separate color film.

DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view of an ellipsoidal spotlight
according to the present invention.

FIG. 2 is a lateral view of a light source employed in the
ellipsoidal spotlight according to the present invention.

FIG. 3 is the front and lateral views of a heat pipe type
heat radiation means of the light source employed in the
ellipsoidal spotlight according to the present invention.

FIG. 4 is a schematic cross-sectional view illustrating a
flow of cooling air in the light source of the ellipsoidal
spotlight according to the present invention.

FIG. 5 is a view illustrating a condensed state of light and
a cross section of a condensing lens unit of the light source
employed in the ellipsoidal spotlight according to the pres-
ent invention.

FIG. 6 is a rear view of the light source employed in the
ellipsoidal spotlight according to the present invention.

MODES OF THE INVENTION

Hereinafter, preferred embodiments according to the pres-
ent invention will be described in detail with reference to the
accompanying drawings.

FIG. 1 is a perspective view of an ellipsoidal spotlight
according to the present invention, FIG. 2 is a lateral view
of a light source employed in the ellipsoidal spotlight
according to the present invention, and FIG. 3 is the front
and lateral views of a heat pipe type heat radiation means of
the light source employed in the ellipsoidal spotlight accord-
ing to the present invention.

Also, FIG. 4 is a schematic cross-sectional view illustrat-
ing a flow of cooling air in the light source of the ellipsoidal
spotlight according to the present invention, FIG. 5 is a view
illustrating a condensed state of light and a cross section of
a condensing lens unit of the light source employed in the
ellipsoidal spotlight according to the present invention, and
FIG. 6 is a rear view of the light source employed in the
ellipsoidal spotlight according to the present invention.

In accordance with the present invention, an ellipsoidal
spotlight includes a main body 1 coupled to a light radiation
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part 11 having a transmission window 11q at a front surface
thereof and a light source installation part 12 having a handle
12a at the rear thereof so as to be separable or openable/
closable, an angle adjusting and fixing tool 2 coupled to the
light source installation part 12 of the main body 1 through
a hinge 21 so as to be angle-adjustable and provided with a
spotlight fixing clamp 22 on an upper surface thereof, and a
light source part 3 installed inside the light source installa-
tion part 12 of the main body 1 to be attachable and
detachable and generating light required for stage lighting,

wherein the light source part 3 includes a chip-on-board
(COB) LED 31 fixed to and installed on a front frame 32 of
a plate shape, mounted on a front surface of a heat pipe type
heat radiation means 36 in a vertical direction, and gener-
ating light of predetermined colors required for stage light-
ing in response to an output voltage of a power supply unit
38 and a control signal output from a control unit 39,

a condensing lens unit 35 fixed and installed through a
plurality of supporters 34 separated apart from a front side
of the front frame 32 by predetermined distances and
condensing light irradiated from the COB LED 31 toward a
transmission window of the light radiation part 11,

the heat pipe type heat radiation means 36 tightly installed
to a rear surface of the COB LED 31 and radiating heat
generated in the COB LED 31 by being integrally provided
with a heat pipe 36a filled with a coolant and a heat radiation
fin 365,

a main ventilation fan 37 for cooling the heat radiation
means installed on the rear surface of the COB LED 31 and
forcibly suctioning external air through an air inlet hole 13
formed between the light radiation part 11 of the main body
1 and the light source installation part 12 to blow the
suctioned air toward the heat pipe type heat radiation means
36,

the power supply unit 38 fixed and installed to an internal
side of a rear frame 33 which is integrally fixed and installed
to the front frame 32 separated apart from the rear frame by
predetermined distances through the plurality of supporters
34 and a plurality of screws, and providing a direct-current
(DC) voltage required to drive the COB LED 31,

the control unit 39 fixed and installed to the internal side
of' the rear frame 33 and generating color and moving control
signals for the COB LED 31,

a rear cover 41 fixed and installed to the rear frame 33,
configured to discharge the warm air which is inside the light
source installation part 12, having a plurality of air outlets
41a of a bored shape surrounding the main ventilation fan
for exhausting air 40, and on which a power cable connec-
tion terminal 415 connected to the outside and a control
signal and communication line connection terminal 41¢ are
installed.

At this point, the condensing lens unit 35 includes a
cylindrical cap 35a having a predetermined diameter,

an aspheric condensing lens 355 installed at an opening of
one side of the cylindrical cap 354 and condensing the light
irradiated from the COB LED 31 into straight parallel light
to deliver the straight parallel light to a biconvex lens 35c¢,
and

the biconvex lens 35¢ installed at an opening of the other
side of the cylindrical cap 354 and focusing the light
primarily condensed through the aspheric condensing lens
35b on a center point of the transmission window 11a of the
light radiation part 11.

Also, a plurality of auxiliary ventilation fans for cooling
the heat radiation means 37a are further installed to a
circumference of the front frame 32 at predetermined inter-
vals to suction external air and intensively supply the
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suctioned air to the heat radiation fin 365 of the heat pipe
type heat radiation means 36, and are inclined at a prede-
termined angle toward the heat pipe type heat radiation
means 36.

In addition, a plurality of auxiliary ventilation fans for
exhausting air 40q are further installed to a circumference of
the rear frame 33 at predetermined intervals to forcibly
discharge the air which is inside the light source installation
part 12, and are inclined at a predetermined angle toward the
air outlets 41a of the rear cover 41.

At this point, a ventilation capacity of either the auxiliary
ventilation fan for cooling the heat radiation means 37a or
the auxiliary ventilation fan for exhausting air 40q is less
than that of either the main ventilation fan for cooling the
heat radiation means 37 or the main ventilation fan for
exhausting air 40.

In addition, a temperature sensor 42 is further installed to
one side of the heat pipe type heat radiation means 36 to
detect temperature thereof in real time and transmit the
temperature detected to the control unit 39, and the control
unit 39 automatically controls a rotational speed of the
auxiliary ventilation fan for cooling the heat radiation means
37a and the auxiliary ventilation fan for exhausting air 40a
and the number of operating fans thereof in addition to a
rotational speed of the main ventilation fan for cooling the
heat radiation means 37 and the main ventilation fan for
exhausting air 40 based on the temperature detected by the
temperature sensor 42.

Moreover, a display unit 41d is further provided at the rear
cover 41 to display unit an operational status of the ellip-
soidal spotlight, and a key input unit 41e is further provided
so that a user may input a predetermined key signal required
to control the ellipsoidal spotlight.

The effectiveness of the light-emitting diode illumination
type ellipsoidal spotlight configured as described above will
be described below.

Firstly, as shown in FIGS. 1 to 6, a major technical
component of the present invention is the said ellipsoidal
spotlight comprised of the main body 1, the angle adjusting
and fixing tool 2, and the light source part 3, which is
provided with the COB LED 31, the condensing lens unit 35,
the heat pipe type heat radiation means 36, the main venti-
lation fan for cooling the heat radiation means 37, the power
supply unit 38, the control unit 39, the main ventilation fan
for exhausting air 40, and the rear cover 41, and is installed
inside the main body 1 so as to be attachable and detachable.

At this point, the main body 1 from among the compo-
nents of the said ellipsoidal spotlight has a form in which the
light radiation part 11 provided with the transmission win-
dow 1la at the front side thereof and the light source
installation part 12 provided with the handle 124 are coupled
to each other to be separable or openable and closable.

Also, the angle adjusting and fixing tool 2 has a form in
which it is coupled to the light source installation part 12 of
the main body 1 to be angle-adjustable through the hinge 21
and is provided with the spotlight fixing clamp 22 at an
upper surface thereof.

Further, the light source part 3 is basically installed inside
the light source installation part 12 of the main body 1 to be
attachable and detachable, thereby generating light required
for stage lighting, and such a light source part 3 according
to the present invention is comprised of the COB LED 31,
the condensing lens unit 35, the main ventilation fan for
cooling the heat radiation means 37, the power supply unit
38, the control unit 39, the main ventilation fan for exhaust-
ing air 40, and the rear cover 41, instead of comprising a
typical lamp.
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At this point, the COB LED 31 is a COB LED in which
an LED chip is directly mounted on a printed circuit board
(PCB) substrate and is connected to an electrode through
wire bonding, not a surface mount technology (SMT) type
LED in which the LED chip is soldered onto the PCB
substrate, thereby having a thermal characteristic relatively
superior to that of an SMT type LED.

Such a COB LED 31 is fixed and installed to the front
frame 32 of a plate shape, which is vertically installed to the
front surface of the heat pipe type heat radiation means 36,
and serves to generate light of predetermined colors required
for stage lighting in response to the output voltage of the
power supply unit 38 and the control signal output from the
control unit 39.

Also, the condensing lens unit 35 comprised of the
cylindrical cap 35a, the aspheric condensing lens 3554, and
the biconvex lens 35c¢ is fixed and installed to the front side
of the front frame 32 separated apart from the condensing
lens unit 35 by a predetermined distance through the sup-
porters 34 and serves to condense the light irradiated from
the COB LED 31 into straight parallel light towards the
transmission window 11a of the light radiation part 11 and
to intensively irradiate the light from the COB LED 31 to
suitably function as an ellipsoidal spotlight even in regards
to long distances.

At this point, the cylindrical cap 354 from among the
components of the condensing lens unit 35 has a predeter-
mined diameter and serves to integrally fix and install
therein the aspheric condensing lens 355 and the biconvex
lens 35¢ separated apart from each other, and to fix and
install the condensing lens unit 35 to the front side of the
front frame 32 to be separated apart therefrom by a prede-
termined distance through the supporters 34.

Also, the aspheric condensing lens 355 is installed to the
opening of one side of the cylindrical cap 35a and primarily
condenses the light being inclined and irradiated from the
COB LED 31 shown in FIG. 5 into straight parallel light to
deliver straight parallel light to the biconvex lens 35c.

Further, the biconvex lens 35c¢ is installed to the opening
of the other side of the cylindrical cap 35a as a result of
being separated apart from the aspheric condensing lens 356
by a predetermined distance to focus the light primarily
condensed through the aspheric condensing lens 3556 on the
center point of the transmission window 11a of the light
radiation part 11.

Meanwhile, the heat pipe type heat radiation means 36 is
integrally provided with the heat pipe 36a filled with a
coolant and the heat radiation fin 365, and performs a
function of radiating heat generated from the COB LED 31
as a result of being tightly installed to the rear surface of the
COB LED 31.

At this point, the reason that the heat pipe type heat
radiation means 36 is employed as a heat radiation means for
radiating heat generated from the COB LED 31 instead of a
heat radiation fin typically made of aluminum or magnesium
is the COB LED 31 employed in the light source part 3
according to the present invention generates much heat and
the light source part 3 is installed inside the light source
installation part 12 of the main body 1 having a sealed space.
Thus, the heat pipe type heat radiation means 36 is employed
because it uses coolant to have superior efficiency related to
heat protection, and the main ventilation fan for cooling the
heat radiation means 37 and the main ventilation fan for
exhausting air 40 are installed to efficiently perform heat
protection because heat protection is not sufficiently per-
formed by natural convection.
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Also, the main ventilation fan for cooling the heat radia-
tion means 37 is installed to the rear surface of the COB
LED 31 and suctions external air through the air inlet hole
13 formed between the light radiation part 11 and the light
source installation part 12 of the main body 1 to perform a
function of forcibly ventilating the suctioned air toward the
heat pipe type heat radiation means 36, thereby once again
cooling the heat pipe type heat radiation means 36 through
air cooling.

Furthermore, the power supply unit 38 is fixed and
installed to the internal side of the rear frame 33, which is
integrally fixed and installed to the front frame 32 separated
apart from the rear frame 33 by a predetermined distance
through the plurality of supporters 34 and the plurality of
screws and is parallel in the vertical direction, to perform a
function of supplying DC voltage required to drive the COB
LED 31.

In addition, the control unit 39 is provided with a prede-
termined control program and is fixed and installed to the
internal side of the rear frame 33 so as to have a form in
which the control unit 39 is connected to an external main
control unit, and performs a function of generating a variety
of control signals (for example, ON/OFF signals, color
signals, a light brightness signal, a moving signal, and the
like) for the COB LED 31.

Also, the main ventilation fan for exhausting air 40 is
fixed and installed to the external side of the rear frame 33
and forcibly discharges heat generated from not only the
heat pipe type heat radiation means 36 but also the power
supply unit 38, the control unit 39, and the like, to the
outside through a method of forcibly discharging warm air
which is inside the light source installation part 12 to the
outside, thereby preventing damage to these components
due to heat.

Moreover, the rear cover 41 has a configuration in which
a plurality of air outlets 41a of a bored shape are comprised
and to which the power cable connection terminal 415
connected to the outside and the control signal and commu-
nication line connection terminal 41¢ are installed, and the
rear cover 41 is fixed and installed to the rear frame 33 in a
form which surrounds the main ventilation fan for exhaust-
ing air 40, thereby performing functions of discharging the
air which is inside the light source installation part 12 and
protecting the various electrical and electronic components
therein.

Meanwhile, heat generated from the COB LED 31 varies
according to light output therefrom, so that sufficient heat
protection and cooling effectiveness may not be obtained
through only the main ventilation fan for cooling the heat
radiation means 37 and the main ventilation fan for exhaust-
ing air 40 when the COB LED 31 generates high light
output.

Therefore, according to the present invention, the plural-
ity of auxiliary ventilation fans for cooling the heat radiation
means 37a may be further installed to the circumference of
the front frame 32 at predetermined intervals to suction
external air and intensively supply the suctioned air to the
heat radiation fin 365 of the heat pipe type heat radiation
means 36 if necessary, and may be installed to be inclined
toward the heat pipe type heat radiation means 36, thereby
effectively cooling the heat pipe type heat radiation means
36 in association with the main ventilation fans for the heat
radiation means 37 having a ventilation capacity relatively
greater than that of the plurality of auxiliary ventilation fans
for cooling the heat radiation means 37a.

Additionally, according to the present invention, the aux-
iliary ventilation fans for exhausting air 40a may be installed
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to the circumference of the rear frame 33 at predetermined
intervals to forcibly discharge the air which is inside the
light source installation part 12 if necessary, and may be
installed to be inclined toward the air outlets 41a of the rear
cover 41, thereby intensively discharging the air which is
inside the light source installation part 12 to the air outlets
41a in association with the main ventilation fans for
exhausting air 40 having a ventilation capacity relatively
greater than that of the auxiliary ventilation fans for exhaust-
ing air 40a which discharges heat generated from the various
components which is inside the light source installation part
12.

Moreover, according to the present invention, the tem-
perature sensor 42 may be further installed to one side of the
heat pipe type heat radiation means 36 if necessary, and may
detect a temperature of the heat pipe type heat radiation
means 36 in real time to transmit the detected temperature to
the control unit 39 while the ellipsoidal spotlight according
to the present invention operates, and also the control unit 39
may automatically control not only the rotational speed of
the main ventilation fan for cooling the heat radiation means
37 and the main ventilation fan for exhausting air 40 but also
the rotational speed of and the number of fans being oper-
ated among the auxiliary ventilation fans for cooling the heat
radiation means 37a and the auxiliary ventilation fans for
exhausting air 40a based on the temperature detected by the
temperature sensor 42.

Therefore, in response to a heat generation rate of the heat
pipe type heat radiation means 36, the rotational speed of the
main ventilation fan for cooling the heat radiation means 37
and the main ventilation fan for exhausting air 40 may be
proactively controlled, and also the rotational speed of and
the number of fans being operated among the auxiliary
ventilation fans for cooling the heat radiation means 37a and
the auxiliary ventilation fans for exhausting air 40a may be
proactively and automatically controlled, such that unnec-
essary power consumption may be prevented and noise
generation due to a maximum operation of all ventilation
fans may also be prevented in advance.

Also, according to the present invention, in addition to the
installation of the power cable connection terminal 415 and
the control signal and communication line connection ter-
minal 41c¢ to the rear cover 41, the display unit 414 for
displaying an operational status of the ellipsoidal spotlight
and the key input unit 41e for receiving predetermined key
signals required to control the ellipsoidal spotlight by the
user may be further provided if they are necessary such that
the ellipsoidal spotlight according to the present invention
may be effectively operated.

Although the embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
fall within the spirit and scope of the principles of this
disclosure. The embodiments disclosed herein, therefore, are
not to be taken in a sense of limiting the technical concept
of the present invention but as an explanation thereof, and
the range of the technical concept is not limited to these
embodiments. The scope of the present invention should be
construed by the appended claims, along with the full range
of equivalents to which such claims are entitled.
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[Description of Reference Numerals]

1: main body
11: light radiation part
: light source installation part
: air inlet hole
2: angle adjusting and fixing tool

11a: transmission window
12a: handle

21: hinge 22: spotlight fixing clamp
3: light source part

31: COB LED 32: front frame

33: rear frame 34: supporters

35: condensing lens unit 35a: cylindrical cap

35b: aspheric condensing lens 35c: biconvex lens

36: heat pipe type heat radiation means

36a: heat pipe 36b: heat radiation fin

37: main ventilation fan for cooling the heat radiation means
37a: auxiliary ventilation fan for cooling the heat radiation means
38: power supply unit 39: control unit

40: main ventilation fan for exhausting air

40a: auxiliary ventilation fan for exhausting air

41: rear cover 41a: air outlet hole

41b: power cable connection terminal

41lc: control signal and communication line connection terminal
41d: display unit 4le: key input unit

42: temperature sensor

The invention claimed is:

1. A light-emitting diode illumination type ellipsoidal

spotlight comprising:

a main body to which a light radiation part having a
transmission window at a front surface thereof and a
light source installation part having a handle at a rear
surface thereof are coupled to be separable or openable/
closable;

an angle adjusting and fixing tool coupled to the light
source installation part of the main body to be angle-
adjustable through a hinge and provided with a spot-
light fixing clamp on an upper surface thereof; and

a light source part installed inside the light source instal-
lation part of the main body to be attachable and
detachable to generate light required for stage lighting,

wherein the light source part includes:

a chip-on-board light emitting diode (COB LED) fixed to
and installed to a front frame, which is mounted on a
front surface of a heat pipe type heat radiation means in
a vertical direction, and configured to generate light of
predetermined colors required for the stage lighting in
response to an output voltage of a power supply unit
and a control signal output from a control unit;

a condensing lens unit fixed and installed through a
plurality of supporters to be separated apart from a
front side of the front frame by a predetermined dis-
tance and configured to condense the light irradiated
from the COB LED toward the transmission window of
the light radiation part;

the heat pipe type heat radiation means tightly installed at
a rear surface of the COB LED and configured to
radiate heat generated from the COB LED by being
integrally provided with a heat pipe filled with a
coolant and a heat radiation fin;

a main ventilation fan for cooling the heat radiation means
installed to the rear surface of the COB LED and
configured to forcibly suction external air through an
air inlet hole formed between the light radiation part of
the main body and the light source installation part to
blow the suctioned air toward the heat pipe type heat
radiation means;

the power supply unit fixed to and installed to an internal
side of a rear frame, which is integrally fixed and
installed through the plurality of supporters and a
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plurality of screws to be separated apart from the front
frame by a predetermined distance, and configured to
provide a direct-current (DC) voltage required to drive
the COB LED;

the control unit fixed to and installed at the internal side
of the rear frame and configured to generate color and
moving control signals for the COB LED;

a main ventilation fan for exhausting air fixed to and
installed at an external side of the rear frame and
configured to forcibly discharge warm air which is
inside the light source installation part; and

a rear cover fixed to and installed at the rear frame,
configured to discharge the warm air which is inside the
light source installation part, having a plurality of air
outlets of a bored shape surrounding the main ventila-
tion fan for exhausting air, and on which a power line
connection terminal connected to the outside and a
control signal and communication line connection ter-
minal are installed,

wherein the condensing lens unit includes:

a cylindrical cap having a predetermined diameter;

an aspheric condensing lens installed at an opening of one
side of the cylindrical cap and configured to primarily
condense the light irradiated from the COB LED into
straight parallel light to deliver the straight parallel
light to a biconvex lens; and

the biconvex lens installed at an opening of the other side
of the cylindrical cap and configured to focus the light
primarily condensed through the aspheric condensing
lens on a center point of the transmission window of the
light radiation part,

wherein a plurality of auxiliary ventilation fans for cool-
ing the heat radiation means are installed at a circum-
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ference of the front frame at predetermined intervals to
suction external air and intensively supply the suc-
tioned air to the heat radiation fin of the heat pipe type
heat radiation means, and are inclined at a predeter-
mined angle toward the heat pipe type heat radiation
means,

a plurality of auxiliary ventilation fans for exhausting air
installed at a circumference of the rear frame at a
predetermined interval to forcibly discharge the air
which is inside the light source installation part, and are
inclined at a predetermined angle toward the air outlets
of the rear cover,

a temperature sensor installed at one side of the heat pipe
type heat radiation means to detect temperature thereof
in real time and transmit the detected temperature to the
control unit,

wherein the control unit automatically controls rotational
speed of the main ventilation fan for cooling the heat
radiation means and the main ventilation fan for
exhausting air in response to the temperature detected
by the temperature sensor, and automatically controls a
rotational speed and the number of operating fans of the
auxiliary ventilation fan for cooling the heat radiation
means or the auxiliary ventilation fan for exhausting air
in response to the temperature of the heat pipe type heat
radiation means which is detected by the temperature
sensor,

a display unit that is provided at the rear cover to display
an operational status of the ellipsoidal spotlight, and

a key input unit that is provided to allow a user to input
predetermined key signals required to control the ellip-
soidal spotlight.



