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Description
TECHNICAL FIELD

[0001] The present invention relates to a lighting ap-
paratus using light-emitting diodes of the type described
indocumentW02008/141493, and particularly, to alight-
ing apparatus using light-emitting diodes, in which awide
area of aroad can be illuminated although the light-emit-
ting diodes are used as a light source, and design of the
lighting apparatus can be easily modified from a basic
structure to have a variety of light distribution curves re-
quired for diverse illumination on the road.

BACKGROUND ART

[0002] Generally, street lamps are lighting facilities
constructed along a street for traffic safety and security
on the road, and a suitable type of street lamp is used
depending on the places where the street lamps are in-
stalled, such as a highway, a main street in a city, a road
in a commercial district, a road in a residential area, and
the like.

[0003] The lighting apparatus includes a lamp housing
provided with a reflecting plate on the inner side surface
and installed on a street lamp pole, and a light source
mounted inside the lamp housing and emitting light.
There are various types of street lamp poles, such as a
highway type in which the top portion of a pole is bent
and a lamp is attached at the end point, a bracket type
in which branches are extended from the top of a pole
and a lamp is attached at the end of each branch, and a
pole-head type in which a lamp is attached on the top of
a pole

[0004] In addition, a high pressure mercury lamp, a
fluorescentlamp, a natrium lamp, ageneral electric lamp,
or the like is used as the light source. The street lamp
emits white, yellow, or blue light by the light source of a
predetermined color. It is apparent that the street lamp
can be selected based on efficiency of power, intensity
of light, or atmosphere of surrounding areas.

[0005] On the other hand, when the street lamps are
installed on the road, light distribution for distributing light
on the road is designed to illuminate the road most effi-
ciently, and when bulb-type lamps are used, illumination
of the road is designed to illuminate the road with proper
light distribution by adjusting a reflecting angle of the re-
flecting plate provided on the inner side surface the lamp
housing.

[0006] Generally,asshowninFIG. 10, lightdistribution
mainly used for illuminating a road is divided into first to
fifth light distribution types, and except some special cas-
es, the second to fourth light distribution types are mainly
used to efficiently illuminate most of the roads.

[0007] However, various types of lamps used as a light
source in the conventional street lamps, such as a high
pressure mercury lamp, a fluorescent lamp, a natrium
lamp, and the like, are disadvantageous in that light in-
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tensity and diffusing range are predetermined when the
lamps are initially manufactured and cannot be manually
adjusted by a user. Furthermore, the lamps have a very
short lifespan and consume a large amount of power.
[0008] Considering these problems, lighting appara-
tuses using light-emitting diodes (LED) as a light source
are proposed recently. With the advancement of tech-
nologies, LEDs consuming a small amount of power and
emitting light of high brightness are developed, and use
of the LEDs tends to be gradually increased. Since light
emitted from the high brightness LED has a high direc-
tionality, a lens unit (not shown) for scattering light emit-
ted from the LED chip and classifying anirradiating range
into a 12° lens, a 25° lens, a 30° lens, a 45° lens or the
like is included when the LED chip is packaged in order
to irradiate the high directional light on a wide area.
[0009] However, since the lighting apparatus using
LEDs has a relatively small radiation angle compared
with a bulb-type light source having a radiation angle of
360 degrees, itis general that a plurality of LED modules
is mounted on the bottom surface of an upper plate unit
of the housing and the lighting apparatus illuminates a
road using the reflecting plate provided inside the side
surface of the housing.

[0010] The lighting apparatus includes a plurality of
LED modules on the bottom surface of the upper plate
unit in order to secure a cut-off-angle so that a passenger
or a driver cannot directly see the LED modules within a
certain angle.

[0011] However, since street lamps using the high
brightness LEDs may hinderwalking or driving and cause
safety accidents if a pedestrian or a driver directly sees
the light emitted from the light source while walking or
driving, securing the cut-off-angle is necessarily needed.
[0012] However, although the LED has a long lifespan
as long as to say semi-permanent compared with con-
ventional lamps, brightness of the LED is determined by
combination of a plurality of LEDs. Therefore, if light dis-
tribution is formed using the reflecting plate, a light dis-
tribution area is small, and brightness of the light is low.
Furthermore, there is a limit in forming light distribution
that can efficiently illuminate road surfaces, i.e., in form-
ing light distribution of the first to fifth light distribution
types. Accordingly, an ideal array is excluded when the
lighting apparatus using LEDs is manufactured, and
brightness is provided depending only on the reflecting
plate, and thus the lighting apparatus is not widely used
since illumination on the road is inefficient.

[0013] Furthermore, since it is difficult to efficiently dis-
sipate the heat emitted from the plurality of LEDs, light
emitting efficiency is lowered due to the heat, and com-
ponents ofthe lighting apparatus can be easily damaged.
[0014] In addition, conventional street lamps using
LEDS or general street lamps use a transparent protec-
tion cover in order to protect lamps installed inside the
housing. However, since the protection cover is mainly
formed as a concave type protruding toward outside of
the housing, a streetlamp is formed in a shape protruding
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upward and downward, and overall volume of the lamp
increases when the housing is coupled with the protec-
tion cover, and thus it is inconvenient to store and carry
the lamp.

[0015] Furthermore, fixing pieces are used to mount
the LED modules inside the housing, and connection
holes are formed inside the housing at this point in order
to attach the fixing pieces to the housing. However, a
portion of the housing where the connection holes are
formed should be thicker than the other portions of the
housing, and thus weight of the housing increases. Ac-
cordingly, workers should make a lot of efforts with a
great force when installing the street lamp on the pole,
and thus it is difficult to install the street lamp. In addition,
since the surface area of cooling fins formed on the thick
portion of the housing is relatively smaller than that of
the cooling fins formed on the thin portions, overall cool-
ing efficiency is lowered.

[0016] Furthermore, if rainfalls infiltrate into the hous-
ing due to a poor waterproof structure between the hous-
ing and the protection cover, a lamp installed inside the
housing or electronic elements installed on a printed cir-
cuit board are affected by the rainfalls, which causes mal-
functions of the street lamps.

DISCLOSURE OF INVENTION
TECHNICAL PROBLEM

[0017] Therefore, the present invention has been
made in view of the above problems, and it is an object
of the present invention to provide a lighting apparatus
using light-emitting diodes, in which a wide area of aroad
can be illuminated although the light-emitting diodes are
used as a light source, and design of the lighting appa-
ratus can be easily modified from a basic structure to
have a variety of light distribution curves required for di-
verse illumination on the road.

[0018] Anotherobject of the presentinvention is to pro-
vide a lighting apparatus using light-emitting diodes, in
which a plurality of LED modules is selectively arranged,
as point light sources, on the inner peripheral surface of
the housing which has a symmetrical structure in the ra-
dial direction so that a desired light distribution type may
be implemented, and thus characteristics of the desired
light distribution type can be implemented.

[0019] Anotherobject of the presentinvention is to pro-
vide a lighting apparatus using light-emitting diodes,
which is provided with angle adjusting blocks that can
easily receive a plurality of wires for a plurality of LED
modules while forming a desired radiation angle when a
plurality of light source blocks installed with the plurality
of LED modules is installed on the inner peripheral sur-
face of the housing.

[0020] Anotherobject of the presentinvention is to pro-
vide a lighting apparatus using light-emitting diodes,
which can be easily assembled.
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TECHNICAL SOLUTION

[0021] To accomplish the above object, according to
one aspect of the present invention, there is provided a
lighting apparatus using light-emitting diodes, compris-
ing: a housing in which the inner side surface is parti-
tioned into a plurality of mounting surfaces, and a plurality
of cooling fins is predominantly formed on the outer side
surfacein aradial shape to be spaced atregularintervals;
a plurality of light source blocks are provided with a plu-
rality of LED modules installed on the outer surface of a
plurality of angle adjusting blocks having multi-step in-
clined surfaces, and mounted at positions selectively de-
termined on the plurality of mounting surfaces of the
housing so that light emitted from the LED modules can
implement a predetermined light distribution type; and a
protection cover for covering a lower portion of the hous-
ing.

[0022] The housing may be formed to be thin and uni-
form in thickness in order to expand the surface area of
the cooling fins. In addition, the horizontal cross section
of the housing may be formed in any one of shapes in-
cluding a circle, an oval, a rectangle, a square, and a
polygon.

[0023] The angle adjusting block preferably includes:
a penetrating hole for guiding a wire drawn out from the
LED module to the rear side to pass through the angle
adjusting block; and a duct unit extendedly formed at one
side of the angle adjusting block, one end of which is
communicated with the penetrating hole, for guiding the
wire to a printed circuit board. Accordingly, since wires
in the housing can be put in order, delay of work caused
by wiring can be prevented when maintenance is per-
formed.

[0024] In addition, the plurality of cooling fins is formed
to have a thick cooling fin at regular intervals, and con-
nection holes for receiving fixing pieces are preferably
formed on the inner side of the relatively thick cooling fin
among the plurality of cooling fins in order to fix the angle
adjusting block. In this case, the housing is preferably
formed to be thin and uniform in thickness in order to
expand the surface area of the cooling fins. Accordingly,
overallweight ofthe housing can be reduced, and cooling
efficiency of the cooling fins can be improved.

[0025] Furthermore, the protection cover includes a
convex portion slowly depressed toward inside the hous-
ing as it approaches to the center in order to minimize
total reflection of light emitted from the LEDs. According-
ly, overall volume of the lighting apparatus is reduced,
and thus it is easy to store and carry the lighting appa-
ratus.

[0026] In addition, the lighting apparatus further com-
prises a fixing ring for fixedly supporting the protection
cover to the housing; and a packing unit installed along
the outer circumference of the protection cover, for pro-
tecting water between the protection cover and the hous-
ing. The packing unitis preferably provided with a plurality
of sealing projections along the outer circumference of
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the packing unit.

[0027] The lighting apparatus further comprises: a
printed circuit board mounted to be spaced apart from
the inner top surface of the housing, for supplying power
to the LEDs. The printed circuit board is a double side
printed circuit board, in which electronic elements are
installed on the top surface, and an amber LED module
is installed on the bottom surface

[0028] It is preferable that a power element installed
on the printed circuit board is supported by a spacer ar-
ranged between the power element and the top surface
of the printed circuit board and contacts with the inner
top surface of the housing, in order to dissipate heat.

ADVANTAGEOUS EFFECTS

[0029] As described above, in the present invention,
lighting apparatuses of various desired light distribution
types can be easily implemented by combining a plurality
of light source blocks having a plurality of LED modules
in a variety of forms on an angle adjusting block which
provides diverse angles inside the housing.

[0030] In addition, since each of wires drawn out from
a plurality of LED modules passes through a duct unit of
each angle adjusting block, the wires are prevented from
being disorderly arranged inside the housing. Therefore,
the plurality of wires is maintained to be orderly arranged,
and thus efficiency of work can be improved when main-
tenance is performed.

[0031] Furthermore, workability can be enhanced
when the lighting apparatus is installed on the pole by
reducing weight of the housing, and at the same time,
cooling efficiency can be improved by expanding the sur-
face area of cooling fins formed on the housing.

[0032] In addition, overall volume can be reduced by
depressing the protection cover toward inside at slow
curvature, and thus it is easy to carry the lighting appa-
ratus, and the lighting apparatus can be easily stored
while the protection cover is assembled into the housing.
[0033] Furthermore, water canbe prevented by a pack-
ing unit installed along the outer circumference of the
protection cover, and particularly, sealing capability can
be improved owing to a plurality of sealing projections
formed on the packing unit.

BRIEF DESCRIPTION OF THE DRAWINGS
[0034]

FIG. 1 is a perspective view showing a lighting ap-
paratus using LEDs according to an embodiment of
the present invention.

FIG. 2 is an exploded perspective view showing a
lighting apparatus using LEDs according to an em-
bodiment of the present invention.

FIG. 3 is a view showing a lighting apparatus using
LEDs from the bottom according to an embodiment
of the present invention.
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FIG. 4 is a plan view showing a lighting apparatus
using LEDs according to an embodiment of the
present invention.

FIG. 5 is a cross-sectional view showing a plurality
of cooling fins of different thickness.

FIG. 6 is a cross-sectional view taken along the line
VI-Vlin FIG. 4.

FIG. 7 is an exploded perspective view showing an
angle adjusting block and LED modules.

FIG. 8 is a perspective view showing the rear surface
of an angle adjusting block.

FIG. 9is a cross-sectional view showing a protection
cover.

FIG. 10 is a view showing a light distribution curve
of each light distribution type.

BEST MODE FOR CARRYING OUT THE INVENTION

[0035] The configuration of a lighting apparatus using
LEDs according to a preferred embodiment of the present
invention will be hereinafter described in detail, with ref-
erence to the accompanying drawings.

[0036] The lighting apparatus 100 using LEDs of the
present embodiment can be fixedly installed at an arm
30 extended from one side of the top portion of the pole
10 as shown in FIG. 1 when the lighting apparatus is
applied, forexample, to a street lamp. However, the light-
ing apparatus 100 of the presentinvention can be applied
toindooror outdoor parking lots, indoor lightings, tunnels,
and the like, in addition to the street lamps.

[0037] Referring to FIG. 2, the lighting apparatus 100
includes a housing 110, a plurality of light source blocks
130 including a plurality of angle adjusting blocks 131
installed with a plurality of LED modules 140, a printed
circuit board 150 (hereinafter, referred to as a PCB), a
packing unit 170, a protection cover 160, and a fixing ring
180.

[0038] The bottom of the housing 110 is open for illu-
mination. The housing 110 is formed of a metal having
excellent heat canductivity, such as aluminum or alumi-
num alloy, considering heat transfer and hardness and
can be manufactured in a pressure or die-casting meth-
od. A connection unit 111 is extendedly formed at one
side of the housing 110 to be fixed to one end of the arm
30, and the connection unit 111 has a certain space unit
111a for passing through certain power wires and the
like drawn out from inside of the housing 110 into the arm
30. The connection unit 111 can be diversely modified
depending on the fields where the lighting apparatus 100
is applied.

[0039] Referring to FIGs. 3 and 4, the housing is pro-
vided with a receiving concave, in which the bottom is
open and the diameter increases toward the lower por-
tion. The inner side surface of the receiving concave is
partitioned into a plurality of mounting surfaces 112, and
a plurality of cooling fins 113 is prominently and vertically
formed in aradial shape to be spaced at certain intervals
on the outer surface of the housing 110. It is preferable
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to form the plurality of cooling fins 113 as one body from
the side surface to the top surface of the housing 110 in
order to increase the area contacting with outside, since
cooling efficiency is improved thereby.

[0040] Although it is preferable that the external ap-
pearance of the housing 110 is formed in a shape of a
circular truncated cone and the horizontal cross section
is formed in a shape of a circle as shown in FIG. 1, the
horizontal cross section may be formed in a shape of an
oval, a square, a rectangle, or a polygon.

[0041] In addition, although the housing 110 is formed
to have a diameter increasing downward and a side wall
is formed to have a uniform thickness in the embodiment
as an example, it is possible to implement the housing
110 to have a uniform diameter, and a plurality of mount-
ing surfaces 112 formed in the receiving concave inside
the housing may have an inclined surface.

[0042] A plurality of light source blocks 130 is fixed on
the plurality of mounting surfaces 112 of the housing 110
in a radial shape. This will be described in detail below.
[0043] Referring to FIGs. 1 and 5, some cooling fins
113 formed on the outer surface of the housing 110 are
formed to be thicker than the other fins at regular inter-
vals. That is, a thicker cooling fin 113a and a plurality of
adjacent thinner cooling fins 113b are formed at regular
intervals in a radial shape. In this case, connection holes
114 for receiving fixing pieces 132 (refer to FIG. 7) for
fixing the angle adjusting blocks 131 on the mounting
surface 112 are formed on the thicker cooling fin 113a.
Accordingly, since the housing 110 and the cooling fins
do not need to be formed thick overall in order to form
the connection holes 114 in the housing 110 unlike con-
ventional lighting apparatuses, a thin housing 110 with
uniform thickness can be formed. Accordingly, in the
presentinvention, the weight and size of the housing 110
can be reduced compared with conventional lighting ap-
paratuses, and if the size of the housing 110 is the same
as that of a conventional housing, the surface area of the
cooling fins 113 is increased as much as the reduced
thickness compared with the conventional one, and thus
cooling efficiency can be improved.

[0044] Referring to FIGs. 2 and 6, a plurality of fixing
projections 117 for fixing the PCB 150 installed with cer-
tain electronic elements 155 is form on the inner top sur-
face 118 of the housing 110, and a connection hole 117a
for receiving a fixing piece 153 is formed in the fixing
projection 117. In this case, a plurality of penetrating
holes 151 is formed in the PCB 150 at the positions cor-
responding to the plurality of fixing projections 117, and
the PCB is fixed to the plurality of fixing projections 117
using a plurality of fixing pieces 153. At this point, the
plurality of fixing projections 117 functions as a spacer
to space the PCB 150 apart from the inner top surface
118 of the housing 110 so that high temperature heat
generated by the plurality of LED modules 140 and trans-
ferred to the housing 110 may not damage the PCB 150
pattern or cause malfunctions of the electronic elements
155 installed on the PCB 150.
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[0045] On the other hand, a double side PCB such as
an FR4 can be used as the PCB 150, and a power circuit
of a switching mode power supply (SMPS) method and
a constant current/constant voltage circuit are provided
on the PCB 150. In this case, a power element 156 in-
stalled on the PCB 150 is supported by a sponge 157
and contacts with the inner top surface 118 of the housing
110 in order to dissipate the heat. In addition, when a
plurality of LEDs is associated on the PCB 150 in order
to implement a color of the lighting apparatus 100, an
amber LED module (not shown) can be installed on the
bottom surface of the PCB 150 in combination with the
plurality of LED modules 140 installed on the side surface
of the receiving concave of the housing 110 in order to
emit an amber color in addition to cool/white and
warm/white colors.

[0046] Referring to FIGs. 7 and 8, the plurality of light
source blocks 130 includes the angle adjusting block 131
and the plurality of LED modules 140 installed on the
angle adjusting block 131.

[0047] The angle adjusting block 131 is formed of a
metal material that is the same as that of the housing
110, preferably a metal having excellent heat conductivity
such as aluminum or aluminum alloy, considering heat
transfer and hardness and can be manufactured in a
pressure or die-casting method.

[0048] Theangle adjusting block 131 isroughly formed
in a hexahedron having a rectangular or square shape
depending on the number of LED modules 140 installed
on the front side, and a duct unit 139 is predominantly
formed on the top surface of the angle adjusting block.

[0049] In addition, a plurality of fixing holes 135 is
formed, for example, at the four corners of the angle ad-
justing block in order to fixedly install the angle adjusting
block 131 on the mounting surface 112 of the housing
110 using the fixing pieces 145. Multi-step inclined sur-
faces 133a and 133b for installing the plurality of LED
modules 140 at a certain angle are formed on the front
side of the angle adjusting block 131 so that the lighting
apparatus 100 may illuminate with a desired light distri-
bution characteristic. In this case, the multi-step inclined
surfaces 133a and 133b are formed to have one or more
steps depending on the positions of the angle adjusting
blocks 131 installed on the plurality of mounting surfaces
112.

[0050] In addition, a wire insertion hole 138 passing
through from the front to the rear is formed on the plurality
of angle adjusting blocks 131, and the duct unit 139 is
extendedly formed at one side of the angle adjusting
block 131 to guide a wire 148 drawn out from the installed
LED module 140 and inserted into the wire insertion hole
138 toward the PCB 150, so that a plurality of wires 148
can be arranged without being exposed to outside. The
duct unit 139 can be formed to have a slightly different
length depending on the installation position of the angle
adjusting block 131 (refer to FIG. 6)

[0051] In this case, a connector pin not shown in the
figure is installed at the front end of the plurality of wires
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148, and wiring can be accomplished in a method of in-
serting the connector pin into a connector housing in-
stalled on the PCB 150.

[0052] The plurality of LED madules 140 includes a
metal PCB 141 having a roughly rectangular shape and
a plurality of LEDs 143 installed on the outer surface of
the metal PCB 141. The metal PCB 141 is preferably
formed of a board of a material having excellent heat
conductivity (e.g., aluminum, copper, iron, or alloy of
these) and fixed to the inclined surfaces 133a and 133b
of the angle adjusting block 131 using certain fixing piec-
es 145, In this case, penetrating holes 147 for passing
through the fixing pieces 145 are formed an the metal
PCB 141, and connection holes 137 for receiving the
fixing pieces 145 are formed on the inclined surfaces
133a and 133b.

[0053] Referring to FIGs. 2 and 6 again, the protection
cover 160, the packing unit 170, and the fixing ring 180
for sealing the front side of the lighting apparatus 100 will
be descried respectively.

[0054] The protection cover 160 is installed at the
opening of the housing 110 to prevent foreign materials
or moisture from flowing into the housing 110 and formed
of a fransparent or semi-transparent glass or synthetic
resin material. As shown in FIG. 9, the protection cover
160 includes a convex portion 161 slightly and slowly
protruding upward as it approaches to the center portion.
Curvature of the convex portion 161 is preferably deter-
mined considering total reflection and penetration of light
emitted from the plurality of LEDs 143. If the convex por-
tion 161 is provided at the protection cover 160 as de-
scribed above, transmittance can be improved by 6% or
more compared with a flat-type cover.

[0055] In addition, since the convex portion 161 is re-
cessed into the housing 110 when the protection cover
160is mounted an the housing 110, volume of the lighting
apparatus can be reduced compared with conventional
light apparatuses in which a protection cover inflatingly
protrudes toward outside.

[0056] The packingunit 170isformed of aring-shaped
rubber material, and an insertion groove 171 for receiving
an outer circumferential end 163 of the protection cover
160 is formed along the inner circumference. In addition,
a plurality of sealing projections 173 is formed along the
external circumference of the packing unit 170, and the
plurality of sealing projections 173 contacts with the
hausing 110 and the fixing ring 180 to imprcve sealing
capability.

[0057] The fixing ring 180 is formed in a ring shape in
order to fix the protection cover 160 to the housing 110
and has a diameter roughly corresponding to the lower
portion of the housing 110. The fixing ring 180 is prefer-
ably formed of an aluminum material like the housing
110. The fixing ring 180 is provided with a coupling pro-
jection 182 combined with a coupling groave 118 formed
along the lower portion of the housing 110 in order to
improve capability of coupling with the housing 110, and
the fixing ring 180 is fixedly installed in the housing 110
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by a plurality of fixing pieces 185. Accordingly, the fixing
ring 180 presses and fixes the packing unit 170 and the
protection cover 160 to the housing 110 by a supporting
latch 181. In this case, a plurality of penetrating holes
183 thrcugh which the plurality of fixing pieces 185 pass-
es is formed at the fixing ring 180, and a plurality of con-
nection holes 119 for receiving the fixing pieces 185 is
formed at the housing 110.

[0058] The lighting apparatus using LEDs according
toan embodiment of the presentinvention canimplement
a variety of light distribution types, e.g., the second to
fifth light distribution types, by diversely modifying com-
bination of the angle adjusting blocks 131 having LED
modules 140 inside the housing 110, and thus the degree
of freedom of design is enhanced when various types of
lighting apparatuses are designed.

[0052] In addition, since each of wires 148 drawn out
from a plurality of LED modules 140 passes through the
duct unit 139 of the angle adjusting block 131, the wires
are prevented from being disarderly arranged inside the
housing 110. Therefare, the plurality of wires 148 is main-
tained to be orderly arranged, and thus it is easy tc per-
form maintenance, and efficiency of work can be im-
proved.

[0060] Furthermore, workability can be enhanced
since weight of the housing 110 is reduced by forming a
plurality of cooling fins 113 on the outer side surface and
the top surface of the housing 110 in the radial direction,
and at the same time, cooling efficiency can be improved
by expanding the surface area of the cooling fins 113
formed on the housing 110.

[0061] In addition, light transmittance is maximized
and overall volume can be reduced by depressing the
protection cover 160 toward inside at slow curvature, and
thus it is easy to carry the lighting apparatus, and the
lighting apparatus can be easily stored while the protec-
tion cover is assembled into the housing 110.

[0062] Furthermore, water can be prevented by the
packing unit 170 installed along the outer circumference
of the protection cover 160, and particularly, sealing ca-
pability can be improved owing to a plurality of sealing
projections 173 formed on the packing unit 170.

[0063] While the presentinvention has been described
with reference to the particular illustrative embodiments,
it is not to be restricted by the embaodiments but only by
the appended claims.

INDUSTRIAL APPLICABILITY

[0064] The lighting apparatus of the present invention
is applied to street lamps for illuminating roads, indoor
lamps, lamps installed in a parking lot, and the like of
various light distribution types.
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Krav

Belysningsapparat (100) anvendende lysdioder (LEDs), apparatet omfatter:

et hus (110), hvori en indre sideflade er opdelt i et stort antal monteringsflader (112), og
et stort antal kelefinner (113) er pa en fremstaende made dannet pa en ydre sideflade;
belysningsapparatet er kendetegnet ved at et stort antal lyskildeblokke (130) er
tilvejebragte med et stort antal LED-moduler (140) pa en ydre flade af et stort antal
vinkeljusteringsblokke (131) med skra flader (133a, 133b) i flere trin og monteret ved
positioner selektivt bestemt pa husets (110) store antal monteringsflader (112), saledes
at lys udsendt fra LED-modulerne (140) kan realisere en forudbestemt type lysfordeling;
og at det omfatter

et beskyttelsesdacksel (160) til at deekke en nedre del af huset (110).

Apparat ifolge krav 1, hvori husets (110) kolefinner (113) er arrangerede pa en radial
made og adskilte med faste intervaller.

Apparat ifglge krav 1, hvori et horisontalt tveersnit af huset (110) er en hvilken som helst
af polygoner inklusive en cirkel, en oval, et rektangel og et kvadrat.

Apparat (100) ifglge krav 1, hvori vinkeljusteringsblokken (131) omfatter:

et ledningsindfgringshul til at fore en ledning, som er fort ud fra LED-modulet (140), til en
bagside for at passere gennem vinkeljusteringsblokken (131); og

en kanalenhed (139) udragende dannet pa en side af vinkeljusteringsblokken (131), en
ende deraf er i kommunikation med ledningsindferingshullet for at fore ledningen til en
printplade (150).

Apparat (100) ifelge krav 1, hvori det store antal kelefinner (113) er indrettede til at have
en relativ tyk kolefinne (113a) i faste intervaller, og forbindelseshuller (114) til at
modtage fastgorelsesstykker (132) er dannede pa en indre side af den relativt tykke
kalefinne (113a) for at fastgore vinkeljusteringsblokken (131).

Apparat ifolge krav 1, hvori beskyttelsesdeekslet (160) inkluderer en konveks del (161),
som langsomt presses mod husets (110) inderside, nar den nzermer sig en midte.
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Apparat ifolge krav 1, yderligere omfattende:

en fastgorelsesring (180) til at fastholde beskyttelsesdeekslet (160) til huset (110); og

en pakkeenhed (170) installeret langs beskyttelsesdeekslets (160) ydre periferi til at
beskytte mod vand mellem beskyttelsesdaekslet (160) og huset (110), hvori
pakkeenheden (170) er forsynet med et stort antal forseglingsprojektioner (173) langs
pakkeenhedens (170) ydre periferi.

Apparat ifglge krav 1, yderligere omfattende en printplade (150) monteret i afstand fra
husets (110) indre topflade (118) til at forsyne LED’erne med strom, hvori

printpladen (150) er en dobbeltsidet printplade, hvori elektroniske elementer (155) er
installerede pa en topflade, og et gult LED-modul er installeret pa en bundflade.

Apparat ifglge krav 8, hvori en stromkilde (156) installeret pa printpladen (150)
understottes af et afstandsstykke arrangeret mellem stromkilden og printpladens
topflade og er i kontakt med husets (110) indre topflade, hvorved varme spredes.
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(a): First light distribution type

(b): Second light distribution type

(c): Third light distribution type

(d): Fourth light distribution type

(e): Fifth light distribution type
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