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SPECI FI CATI ON
TI TLE OF THE | NVENTI ON
LED Fl oodl i ght
FI ELD OF THE | NVENTI ON
[ 0001]

The present invention relates generally to a |arge
gquantity-of-light LED floodlight having nultiple LED chips
mounted directly on a substrate as light-emtting neans,
and nore specifically to a LED floodlight having a
structure capable of efficient dissipation of heat as LEDs
are driven on.

BACKGROUND OF THE | NVENTI ON
[ 0002]

In view of high |lum nance (high |um nous intensity)
and | ow power consunptions, various |ighting packages
havi ng LED devices (light-emtting di odes hereinafter
sinply called LEDs) as light-emtting devices have been
i ntroduced commercially. Lighting packages incorporating
LEDs ranging fromlighting fixtures built up of a nounting
vessel (lighting vessel) and one or nore LEDs nounted on
it and designed with relatively low |um nous intensity for
i ndoor lighting to upsized floodlights used for night
floodlighting at construction sites and floodlighting used
in public installations and sports arenas are or being
reduced down to practice in large quantities of Iight and
packages shapes and si zes.

[ 0003]

Referring to LED floodlights that nust emt out a
| arger quantity of light as conpared with indoor |ighting
equi pnrents, there are nounting demands for not only

i ghtwei ght, transportable and relatively small ones but
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al so outdoor floodlights that are | ess costly and can be
tenporarily or fixedly nmounted in easily installable,
out door sports arenas. In an LED floodlight package used
for such floodlights, the nunber of LED devices nounted
per LED floodlight is greater as conpared with LED
lighting fixtures or the |like used indoors, and for a
paral | el arrangenent of plural such floodlights, it is
required to provide a nechanismfor efficient radiation of
heat generated fromthem
[ 0004]

Some |ighting packages having a radiation fin or
ot her heat sink on an LED-nounted substrate are avail abl e;
however, it is still difficult to obtain sufficient heat
radi ation effects. This difficulty nay possibly be
elimnated by the provision of a forced cooling fan or a
liquid circulation cooling structure; however, additional
costs will not only be necessary, but there will be a
hi ndrance to wide use as well. Further, when a power
circuit is incorporated init, it is also required to
di spose heat generated fromit.
[ 0005]

Referring to prior arts concerning the LEDs in such
LED fl oodlights, the structure for disposing (dissipating)
heats generated from power circuits and LED nodul es are
di sclosed typically in Patent Publications 1, 2, 3, 4, 5
and 6.
[ 0006]

Patent Publication 1 discloses a LED |ighting
apparatus in which a LED unit having a plurality of LED
devices is nounted on the surface of an al um num net al

unit having a heat radiation fin on the back, and an power
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supply is fixed on the heat radiation fin thereby
thermally isolating off the alum numnetal unit so that
the heat of the LED unit is dissipated wthout being
hanpered by the heat of the power supply.

[ 0007]

Patent Publication 3 discloses that a substantially
rect angul ar cool er apparatus formed of an al um num nenber
is used, and a nounting substrate having LEDs on its
bottom surface is nounted on the bottom surface thereof.
The cool er apparatus is provided with an airfl ow passage
communicating fromits side surface to its top surface,
and air within the airfl ow passage is warned by heat
generated as the LEDs are held on, exiting out from an
upper opening in the formof an ascending current. This
ai rflow sucks in surrounding cold air via a side opening
and a simlar ascending airflowis created accordingly so
that heat generated as the LEDs are held on can be
di ssi pat ed.

[ 0008]

In the lighting apparatus disclosed in Patent
Publication 3, a heat radiator is nounted on the back
surface of the main unit, and a cooling fan and airfl ow
are attached to the heat radiator so that the heat
radi ation effect on LEDs by the cooling fan is inproved.
[ 0009]

Among | arge quantity-of-light LED floodlights in
particular, there is for instance a fish-luring |light
di scl osed in Patent Publication 4.

In this fish-luring light, a thick clad of copper
foils is interposed between an insulating flat plate

havi ng a nunber of LEDs nounted on it and a heat sink for



10

15

20

25

30

efficient transm ssion of generated heat to the fin and
di ssi pati on.
[ 0010]

Patent Publication 5 discloses a | arge quantity-of-
[ight floodlight assenbly wherein a multiplicity of LEDs
are nmounted on a substrate, and the LEDs are forcedly
cool ed by a heat pipe attached to the back side of the
substrate in which pipe there is a circulation of a
wor ki ng fluid (nethyl alcohol or the |ike) having infrared
ray-emtting powders mxed with it, and Patent Publication
6 discloses a |large quantity-of-1light LED nodul e of snal
size in which plural LED dies are nounted on a circuit
board via a bear chip process.
Prior Arts
Pat ent Publications
[ 0011]
Pat ent Publ i cation JP(A) 2008-98020
JP(A) 2012-54094
JP(A) 2012-226959
JP(A) 2008-86230
JP(A) 2013-546135
Pat ent Publ i cation JP(A) 2014-78687
SUVMARY OF THE | NVENTI ON
OBJECTS OF THE | NVENTI ON
[ 0012]

The fins that are heat radi ati ons neans di sclosed in

Pat ent Publication
Pat ent Publication
Pat ent Publication

Pat ent Publication

o g s~ bR

Pat ent Publication 1 or 2 are designed such that heat

radi ati on takes place by way of heat conduction due to
contact with outside air; when they are used al one, there
is sone limtation on the capability of dissipating heat

generated from LEDs. The cooling effect may possibly be
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brought up by increasing the heat capacity and surface
area of fins that absorb heat from LEDs and di ssipate it.
However, this nmakes the vol une of al um num or other netal
formng the fins so large that the total weight of the
fl oodl i ght gets excessive. For this reason, when the
fl oodlight apparatus is installed typically as a
floodlighting apparatus in a sports ground, it is needed
to make a trestle robust, resulting in difficulty in
installation work. In addition, material costs becone
high with considerable limtation on a | owering of
installation work costs.
[ 0013]

The forced air-cooling package using a heat pipe, as
di scl osed in Patent Publication 5, consunes |arge power in
itself, and the parts count gets considerable |arge as
well. For that reason, it is difficult to reduce the cost
of lighting package itself and the cost of installation
for assenbling a floodlight package. Note here that the
fish-luring Iight described in Patent Publication 4 is
used at sea so that it can sufficiently be cooled by a sea
wi nd al one.
[ 0014]

The forced cooling package using a heat pipe, as
di scl osed in Patent Publication 5, has no choice but to be
conplicated in structure; both the costs of producing and
running a floodlight will go high.
[ 0015]

As descri bed above, application of the radiation
structure for prior LED lighting packages to |arge (Il arge
quantity-of-light) floodlights wthout nodifications to

themis not realistic in consideration of package



10

15

20

25

30

production costs and the incidental costs necessary for
the installation of a floodlight assenbly. It is a main
object to provide a |light-weight LED floodlight that has a
relatively sinple structure and easy to assenble w thout
recourse to any radiation structure fornmed of a heavy
materi al and having a conplicated structure, and w t hout
recourse to any forced cooling neans.

EMBODI MENTS OF THE | NVENTI ON

[ 0016]

To acconplish the aforesaid object, the LED fl ood-
Iight according to the invention is enbodi ed as foll ows.

It is here to be understood that for an easy
under st andi ng of the arrangenent or construction according
to the invention, the invention will be described wth
reference to nuneral s appended to the acconpanyi ng
drawi ngs. However, it is to be noted that the invention
di scl osed herein is not limted to exenplary arrangenents
conprising elenents indicated by the reference nunerals.

[ 0017]

(1) A LED floodlight, conprising:

a main unit 1 that is longitudinally forned by
extrusion nolding of a netal material and has in one side
an opening of a concave groove 1lE having a U shaped
| ateral section,

one or nore LED units 6 attached to a centra
portion, as viewed on said cross-section, of an inner
bottomwal |l 1F defining said concave groove 1E in said
main unit 1, and

a power source unit 4 that is attached to a portion
of other side except for said one side where the opening

of said concave groove 1lE of said main unit 1, a



10

15

20

25

30

transparent plate 5 that is attached to said opening of
sai d concave groove 1lE to cover a front of said LED unit 6,
and an upper lid 1B and a lower |lid 1D that cl ose up said
| ongi tudi nally upper and | ower ends of said concave groove
1E in said main unit 1 to isolate said LED unit 6 together
with said transparent plate 5 froman environnment, wherein
said main unit 1 is formed on a back side of said inner
bottomwal |l 1F of said concave groove 1E by said extrusion
nol di ng and has one or nore ventilating ducts 2 that are
parallel with said extrusion nolding direction and are
open at upper and | ower ends, an area 1D having a |arge
heat capacity is provided between said i nner bottom wall
1F to which said LED unit 6 is attached and said
ventilating duct 2, and

said main unit 1 is configured such that said LED
unit 6 is turned on in a posture where said | ongitudinal
direction of said ventilating duct 2 defines a verti cal
direction thereby achieving a chimey effect by which heat
conducted fromsaid LED unit 6 is transferred to an
airflow going up through said ventilating duct 2.

[ 0018]

(2) I'n the LED floodlight according to (1), said
ventilating ducts 2 are provided at a central portion, as
viewed on said cross-section, of said inner bottomwall 1F
of said main unit 1 and on both sides of said central
portion, and said area 1D having a | arge heat capacity is
positi oned between the back side of said inner bottom wall
1F of said concave groove 1E and the ventilating duct 2
provi ded at said central portion.

[ 0019]
(3) In the LED fl oodlight according to (2), an
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opening area of the ventilating duct 2A at said central
portion is different froman opening area of the
ventilating ducts 2B on both sides of said central portion.
[ 0020]

In the LED fl oodlight according to (3), the opening
area of the ventilating duct 2A at said central portionis
smal l er than the opening area of the ventilating ducts 2B
on both sides of said central portion.

[ 0021]

(5) In the LED fl oodlight according to (3), the
opening area of the ventilating duct 2A at said central
portion is larger than the opening area of the ventilating
ducts 2B on both sides of said central portion.

[ 0022]

(6) In the LED fl oodlight according to (3), the
opening area of the ventilating duct 2A at said central
portion is equal to the opening area of the ventilating
ducts 2B on both sides of said central portion.

[ 0023]

(7) In the LED floodlight according to (1), said
ventilating ducts 2 are located in a laterally symetric
position with respect to the central portion as viewed on
said cross-section of said inner bottomwall 1F of said
main unit 1.

[ 0024]

(8) In the LED floodlight according to (1), said
ventilating duct 2 includes a drift means inside for
giving a drift 7 to an airflow going up through said
ventilating duct 2.

[ 0025]
(9) In the LED floodlight according to (1), said
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main unit 1 includes, on said other side, a nunber of
radiation fins 1A parallel with said extrusion direction.
[ 0026]

(10) In the LED floodlight according to (1), the
shape of said cross-section of said ventilating duct 2 is
circul ar, oval, polygonal or anorphous, or in any other
conbi ned form
[ 0026]

(11) In the LED floodlight according to (1), said
LED unit 6 is built up of a light-emtting portion defined
by a chi p-on-board type LED nodul e having a multiplicity
of LED chips directly nounted on a comon circul ar
substrate 6B, a funnel -shaped reflector 6C having a snall -
di aneter portion fixed to an outer circunference of said
circular substrate 6B and a | arge-di aneter portion | ocated
in opposition to said transparent plate 5, and an
i nsul ati ng base 6E for fixedly nounting said circular
substrate over an inner bottomwall 1F defining said
concave groove 1E in said main unit 1.

[ 0028]

(12) In the LED floodlight according to (1), said
LED fl oodlight conprises a plurality of said LED units 6
and a col or tenperature of any one (one or two or nore of
total nunber) of said plurality of LED units is different
fromthat of other LED unit.

[ 0029]

As a matter of course, the invention is not limted
to the aforesaid arrangenments or constructions; the
i nventi on may have various nodifications w thout departing
the scope of the technical idea of the invention.
ADVANTAGES OF THE | NVENTI ON
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[ 0030]

As descri bed above, the LED floodlight according to
the invention is installed in the area to be Iit up (such
as work sites and sports fields) while the |ongitudinal
direction of its main unit 1 lies in a vertical or upright
direction to the ground or, alternatively, in a sonmewhat
oblique direction. A drive circuit contained in the power
source unit 4 is turned on to supply power to the LED unit
6. The LED unit 6 emits out |ight accordingly, making
that area bright.

[ 0031]

Under st andably, a LED have a | um nous efficiency of
100 to 200 ImMWand are better than other |ight sources in
terms of |lum nous efficiency, yet sonme power supply turns
to heat that is ended up with consunption. That is, as
LEDs emt out light, nost of power making no contribution
to light emssion is released as radiant heat to the air,
or it istransmtted to the main unit 1 via thernmal
conduction. The heat transmtted to the main unit 1 nakes
the tenperature of the main unit 1 high. The main unit 1,
because of being forned of a bulk of a netal having a
| arge heat capacity (alum numin the exanples given
herein), has in itself a fast tenperature rise rate and
functions as a heat buildup buffer.

[ 0032]

The arrangenent or construction of the invention as
descri bed above ensures that the tenperature of air
prevailing in the ventilating duct 2 provided in the main
unit 1 is increased by the heat transmtted to the main
unit 1. The heated air decreases in density and gives

rise to buoyancy by which it goes up in the ventilating
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duct 2, exiting out fromits upper end. Incidentally,
there is a so-called chimey effect prevailing by which an
air having a lower tenperature flows in fromthe | ower
end: the airflow nmoves up continuously through the
ventilating duct 2 and is discharged. The passage of this
airflow causes the heat conducted fromthe LED unit 6 to
be so diffused into the air that a | owering or breakdown
of the Iight em ssion capability due to overheated LEDs
can be prevented.
[ 0033]

It is here to be noted that heat generated fromthe
power source circuit built in the power source unit 4
attached to the side wall of the main unit 1 is also
transmtted fromthe power source unit 4 to the main unit
1 by way of conduction through a nounting bolt, and
entrained by an airfl ow passing through the ventilating
duct 2.
[ 0034]

Referring to the ventilating ducts 2, one provided
at the central portion of the main unit 6, as viewed on
t he cross-section of the inner bottomwall 1F, and two
provi ded on both sides of that central portion, the area
1C having a |l arge heat capacity is positioned between the
back side of the inner bottomwall 1F of the concave
groove 1E and the ventilating duct 2A provided at the
central portion. In other words, the ventilating duct 2A
provi ded at the central portion is spaced away fromthe
back side of the inner bottomwall 1F of the concave
groove 1E so that there is an increase in the right back
portion of the main unit 1 on which the heat of the LED

unit 6 is concentrated with the result that the main unit
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1 cannot possibly be overheat ed.
[ 0035]

The size (sectional area), sectional shape and
| ocation of the plural ventilating ducts 2 provided
through the main unit may be determ ned in consideration
of the nunmber of the LED units 6 nmounted, the heat
di stribution of the substrate on which the LEDs are
nmount ed, the heat transfer pattern for the LED unit 6 and
t he concave groove 1E, etc.

[ 0036]

To pronote the chimey effect, the drift neans 7 is
provided within the ventilating duct 2 to give a drift to
the airflow going up through the ventilating duct 2. It
is then preferable that a fan-shaped fixed nenber, a fan-
shaped nenber capable of free rotation, a plate piece
having an angle with the |ongitudinal direction of the
ventilating duct 2 or the like is retrofitted to the | ower
end of the ventilating duct 2 or on the way. This drift
means 7 gives rotation or turbulence to the airflow going
up through the ventilating duct 2 to increase the anount
of contact of the inner wall of the ventilating duct 2
with the airflow, ending up with an increased thermnal
desorption effect. It is not always necessary to provide
a floodlight having | ess generation of heat with the drift
neans.

[ 0037]

Anot her part may be provi ded separately for the
drift nmeans 7, and it nmay be incorporated into the
ventilating duct 2 after the formation of the main unit 1.
A portion of the drift means may be fitted in and fixed to

a groove forned in the inner wall of the ventilating duct
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2. In viewof cost, it is inportant to di spense with any
fixing means such as a screw as nuch as possi bl e.
[ 0038]

If a nunber of radiation fins 1A parallel with the
extrusion direction are provided on the other side of the
main unit 1, there is a natural air cooling effect
prevailing that assists the chimey effect of the
ventilating duct 2 in cooling thereby achieving generally
efficient natural air cooling. Simlar radiation fins are
al so preferably provided to the outer surface of the power
source unit 4.

[ 0039]

According to the aforesaid enbodinent (1), the LED
unit 6 built up of a light-emtting portion defined by a
chi p-on-board type LED nodule having a multiplicity of LED
chips directly nounted on a common circul ar substrate 6B
a funnel -shaped reflector 6C having a small -di anet er
portion fixed to an outer circunference of said circular
substrate 6B and a | arge-di anmeter portion |ocated in
opposition to said transparent plate 5, and an insulating
base 6E for fixedly nounting said circular substrate over
an inner bottomwall 1F defining said concave groove 1E in
said main unit 1. It is thus possible to forma uniform
floodlighting pattern at the area to be floodlit. The use
of a material having a | ow heat resistance (such as
ceram cs) for the circular substrate 6B and insul ating
base 6E enabl es the heat generated fromthe LEDs to be
rapidly transmtted to the main unit 1, resulting in
prevention of deteriorations of or damages to the LEDs due
to the generation of heat.

[ 0040]
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Referring to a LED floodlight conprising a plurality
of LED units 6, it is possible to obtain any desired
coloring rendering property by making the col or
tenperature and spectral distribution of any one of the
LED units different fromthose of other LED unit or units
or regulating the nmounting ratio of LEDs capabl e of
generating different colors. Color tenperature contro
may be perforned by use of LEDs that generate different
colors as well as fluorescent materials or filters, and
control of voltages and currents by a drive circuit.

[ 0041]

As descri bed above, the main unit 1 formng a main
part of the heat radiation structure is fornmed by
extrusion nolding of a |light-weight nmetal such as
al um num assenbling work can be sinpler as conpared with
an assenbly of plate nenbers and production costs may be
cut back on. Because the main unit 1 is forned of a netal
bulk material and there is no forced air cooling structure
required even for a floodlight package having a | arge heat
capacity and a large quantity of light, power is consuned
only for the purpose of turning and hol ding the LEDs on.
It is also possible to provide a LED floodlight that needs
m ni mum rmai nt enance work and provi des consi derabl e energy
savi ngs.

BRI EF EXPLANATI ON OF THE | NVENTI ON
[ 0042]

Fig. 1 is (a) atop viewand (b) a front view
illustrative of Exanple 1 of the LED floodlight according
to the invention.

Fig. 2 is (a) aright side view and (b) a bottom
view illustrative of Exanple 1 of the LED fl oodli ght
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according to the invention.

Fig. 3 is a sectional view as taken along A-A line
of Fig. 1(a) for illustration of the internal structure of
the LED floodlight according to the invention.

Fig. 4 is illustrative of Exanple 2 according to the
invention: Fig. 4(a) is a sectional viewsimlar to Fig. 3,
and Figs. 4(b) to 4(e) are plan views illustrative of
various arrangenents of the drift neans.

Fig. 5is a sectional view illustrative of Exanple 3
of the LED floodlight according to the invention as taken
along a cutting plane line corresponding to B-B line in
Fig. 1(b).

Fig. 6 is a sectional view illustrative of Exanple 4
of the LED floodlight according to the invention as taken
along a cutting plane line corresponding to B-B line in
Fig. 1(b).

Fig. 7 is a sectional view illustrative of Exanple 5
of the LED floodlight according to the invention as taken
along a cutting plane line corresponding to B-B line in
Fig. 1(b).

Fig. 8 is a sectional view illustrative of Exanple 6
of the LED floodlight according to the invention as taken
along a cutting plane line corresponding to B-B line in
Fig. 1(b).

Fig. 9 is a perspective viewthat illustrates the
LED fl oodl i ght according to the invention as a comodity
product exanple 7.

Fig. 10 illustrates the LED floodlight according to
the invention as another commodity product exanple 8: Fig.
10(a) is a front view and Fig. 10(b) is a right side view

Fig. 11 is a front viewillustrative of one
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exenplary floodlight installation using the LED fl oodlight
according to the invention.

Fig. 12 is a front viewillustrative of another
exenpl ary floodlight installation using the LED fl oodli ght
according to the invention.

MODES FOR CARRYI NG QUT THE | NVENTI ON
[ 0043]

Sonme nodes for carrying out the invention wll now
be explained in details with reference to the draw ngs of
exanpl es.

Exanmple 1
[ 0044]

Fig. 1 is illustrative of Exanple 1 of the LED
fl oodl i ght according to the invention: Fig. 1(a) is a top
view and Fig. 1(b) is a front view Fig. 2is (a) a right
side view and (b) a bottomview illustrative of Exanple 1
of the LED floodlight shown in Fig. 1. Fig. 3is a
sectional view as taken along A-Aline in Fig. 1(a). As
shown in Figs. 1, 2 and 3, the LED floodlight according to
Exanple 1 of the invention conprises a main unit 1 that is
formed by extrusion nolding of an al um num bul k materi al
as a netal material in the longitudinal direction, and has
an opening in one side that is defined by a concave groove
1E having a U-shaped section in the lateral direction
orthogonal to the (longitudinal) extrusion nolding
direction). In this exanple, two LED units 6 are
| ongitudinally mounted on a central portion of the main
unit 1 formed as descri bed above, as viewed in |ateral
section of an inner bottomwall 1F defining the concave
groove 1lE
[ 0045]
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A power source unit 4 is attached to a portion of
another side of the main unit 1 except for the aforesaid
one side on which the opening of the concave groove 1E is
positioned. There is no particular limtation on the
position where the power source unit 4 is attached with
the proviso that the floodlight is easy to handl e and
there is no adverse influence on its function. The main
unit 1 includes a transparent plate 5 that is attached to
t he openi ng of the concave groove 1E to cover up the front
portion of the LED unit 5, and an upper 1B and lower lid
1C that isolate the LED unit 6 together with the
transparent plate 5 fromthe outside atnosphere.

[ 0046]

In this exanple, although tenpered glass is used for
the transparent plate 5 that covers up the front portion
of the LED unit 6, it is to be understood that use may be
made of a hard resin plate having properties simlar to
that of tenpered glass. The plate of the same al um num
material as is the case with the main unit 1 is used for
the upper |id 1B, and the lower |id 1C. Both side edges
of the transparent plate 5 are fitted into a sprue
provided in the concave groove 1E by way of a rubber
bushi ng 5A and the upper and | ower edges are fitted in
simlar sprues that the upper and |lower lids 1B and 1C
have by way of a simlar rubber bushing 5A to nmake the
interior of the concave groove 1E waterproof and dustproof.
[ 0047]

The main unit 1 includes one or nore ventilating
ducts 2 on the back surface side of the inner bottom wall
1F of the concave groove 1E, which duct or ducts are

formed by neans of extrusion nolding parallel with the
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extrusion nolding direction, and open in the upper and
| oner ends. Being a sectional view as taken along the
| ongi tudinal center line of Fig. 1(b), Fig. 3 is
illustrative in section of only the ventilating duct 2A
There is an area I D having a | arger heat capacity provided
between the internal bottomwall 1F to which the LED unit
6 is attached and the ventilating duct 2. The main unit 1
formed by extrusion nolding of the bulk of alum num
mat eri al does not only have a | arge heat capacity in
itself, but also has a vol unme enough to act as a heat
buffer in the process of heat transmtted fromthe LED
unit 6 being entrained and dissipated in an airfl ow
passi ng through the ventilating duct 2.
[ 0048]

To achieve this heat buffer nore effectively, an
al um num material bul k having a | arge capacity is provided
bet ween the right back surface of the inner bottomwall 1F
to which the LED unit 6 is attached and the ventilating
duct 2 to define the area 1D having a | arge heat capacity.
Heat generated fromthe light-emtting portion 6A of the
LED unit 6 is transmtted to the main unit 1 by way of the
substrate 6B and insul ating base 6E. The transmtted heat
first enters the area 1D having a | arge heat capacity, and
then di ffuses throughout the main unit 1. Mich heat is
held in the area 1D having a | arge heat capacity. Thus,
the heat fromthe LED unit 6 is transferred to the area 1D
having a | arge heat capacity to prevent any rapid rise in
the tenperature of the main unit 1, and sone heat is al so
transferred to the whole of the main unit 1 to entrain
this heat by the airflow passing through the ventil ating

duct 2, after which it is dissipated in the air.
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[ 0049]

The main unit 1 is installed in such a posture that
the |l ongi tudinal direction (extrusion nolding direction)
of the ventilating duct 2 is vertical to the ground. In
this state, power is supplied to the LED unit 6 to turn it
on. The heat transferred fromthe LED unit 6 to the main
unit 1 as it is held on is entrained by an airflow 8 going
up through the ventilating duct 2, and the airflow 8 is
di scharged from the upper end opening into the environnent.
The ventilating duct 2 functions as a so-called chimey or
snokestack by which the heat transmitted to the main unit
1 is entrained fromthe inner wall of the ventilating duct
2 by way of the airflow 8 passing fromthe | ower end
opening to the upper end opening w thout giving any
driving force to it, and then dissipated into the
envi ronment .

[ 0050]

Referring to the ventilating duct 2 of this exanple,
as shown in Figs. 1(a) and 2(b), a center ventilating duct
2A along the longitudinal center line has a circular
section, and both ventilating ducts 2B symretrical with
respect to the longitudinal center Iine (A-A line) have an
oval section. To nake sure the area 1D having a | arge
heat capacity, the central ventilating duct 2A is offset
in the rear of the main unit 1 to surround the area 1D
having a | arge heat capacity with the ventilating duct 2A
and ventilating ducts 2B on both its sides. Wile the
central ventilating duct 2A is described as having an
opening area snaller than those of ducts 2B forned on both
its sides, it is to be understood that the ventilating

duct 2A may have an opening area |larger than or equal to
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that of the ventilating ducts 2B. Note here that the
cross-sectional surface of the ventilating duct 2 may be
circular, oval, polygonal or anorphous, or in any other
conbined form The inner wall of the ventilating duct 2
may be provided with a suitable nunber of fins (inner
fins) extending in its longitudinal direction.

[ 0051]

In this exanple, the other side except for the
af oresaid one side in which the concave groove 1E in the
main unit 1 is positioned is integrally provided with a
nunber of radiation fins 1A parallel with the extrusion
nol di ng direction. The provision of radiation fins 1A
bri ngs about an increase in the surface area of the main
unit 1 in contact with outside air and, hence,

i nprovenents in natural air cooling efficiency. It is

al so preferable that such case cooling fins 4A as shown in
Figs. 1 to 3 are nounted on the outer wall of the power
source unit 4 attached to the back surface of the main
unit 1 by nmeans of a nmounting bolt 4B.

[ 0052]

In the exanpl e descri bed here, the cooling by the
chimey effect of the ventilating duct 2 contributes nore
to the efficient natural air cooling effect so nuch so
that the heat generated fromthe LEDs is rapidly
di scharged into the environnent and deteriorations of or
damages to the LEDs due to heat buil dups can be avoi ded.
The main unit 1 that fornms part of the LED floodlight is
made up of a bulk material such as al um num by neans of
extrusion nolding, resulting in a sinplification of
producti on processes and achi evenent of a | ow cost, high-

performance LED fl oodli ght.
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Exanpl e 2
[ 0053]

Fig. 4 is illustrative of Exanple 2 of the LED
floodl i ght according to the invention: Fig. 4(a) is a
sectional viewsimlar to Fig. 3, and Figs. 4(b) to 4(e)
are plan views illustrative of various arrangenents of the
drift means as viewed fromthe |ower or upper end of the
ventilating duct. Mst of the arrangenent and function of
t he exanpl e described here is simlar to what is described
with reference to Figs. 1, 2 and 3; reference will be nade
mai nl'y about el enents or conponents different than those
of Exanple 1. In Exanple 1, the airflow entering fromthe
| oner end opening of the ventilating duct 2 provided in
the main unit 1 goes up along the inner wall of the
ventilating duct 2 just the way it is, and is discharged
fromthe upper end opening into the external environnent.

[ 0054]

In Exanple 2, there is a drift neans provided within
the ventilating duct 2 to give rotation or turbulence to
the airflow 8 going up through the ventilating duct 2.
Figs. 4(a) to 4(e) are illustrative in schematic of the
airflow 8 going up through the ventilating duct 2 to which
rotation or turbulence is given. Wether or not the drift
means are provided on all or sonme of the ventilating ducts
may be determ ned by the nunber and heat-generation
distribution of LED units. In Fig. 4, the ventilating
duct provided with the drift means is typically
represented by the central ventilating duct 2A. Wile the
drift means is provided within the ventilating duct 2 and
near its |ower end opening in view of effectiveness, it is

to be understood that it may be installed in any desired
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position on the way to the upper end opening.
[ 0055]

Fig. 4(b) is a plan view of the drift nmeans 7 shown
in sectionin Fig. 4(a). Alongitudinally spirally
tilting fin piece is held by a cylindrical outer ring
having an outer dianmeter sonewhat |arger than the inner
di aneter of the ventilating duct 2. This is then fitted
into and fixed to the | ower end opening of the ventilating
duct 2. Referring to the drift means 7B and 7D shown in
Figs. 4(c) and 4(d), one plate nenber having an angle with
respect to the longitudinal axis is fixed to an outer ring
simlar to that of the drift neans of Fig. 4(b). The
drift means of Fig. 4(e) is a drift neans 7 consisting
only of the plate nmenber 7D shown in Fig. 4(d). In that
drifting means 7, the root or base of the plate nmenber 7D
is driven in the |longitudinal groove 1G previously fornmed
in the inner wall of the ventilating duct 2.

[ 0056]

The drift nmeans is not limted to the aforesaid
configuration; it may give a rotation conponent or
turbul ence to the airflow noving up through the
ventilating duct 2. Alternatively, these drift nmeans my
be provided in the form of another conmponent that is then
fitted in and fixed to the ventilating duct 2 after the
preparation of the main unit 1. Note here that instead of
fitting, fixing may be carried out by nmeans of wel ding,
brazing, a screw or the I|ike.

[ 0057]

In the exanpl e descri bed here, the cooling by the

chimey effect of the ventilating duct 2 is augnented by

the drift neans; nore efficient natural air cooling effect
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is generally achievable so that the heat generated from
the LEDs is rapidly discharged into the environnent and
deteriorations of or danages to the LEDs due to heat
bui | dups can be avoi ded. Because the main unit 1 that
forms part of the LED floodlight is fornmed by extrusion
nmol ding of a bulk material such as alum numas in Exanple
1, it is possible to sinplify its production process and
provi de a high-performance LED fl oodlight at |ower costs.
Exanpl e 3

[ 0058]

Fig. 5is a sectional view illustrative of Exanple 3
of the LED floodlight according to the invention as taken
along a cutting plane line corresponding to B-B line in
Fig. 1(b). In the exanple described here, three
ventilating ducts having an equal sectional area are
mounted on the main unit 1, and the area 1D having a | arge
heat capacity is |ocated on the back of the inner bottom
wall 1F of the main unit 1 in such a way as to be
surrounded with three such ventilating ducts 2A, 2B and 2B.
Note here that there may be an inner fin and drift neans
provided within the ventilating duct 2.

[ 0059]

As in the respective exanpl es as descri bed above,
heat generated fromthe light-emtting portion 6A of the
LED unit 6 is transmtted to the main unit 1 through the
substrate 6B and insul ating base 6E. The transmtted heat
is first absorbed in the area 1D having a | arge heat
capacity and then diffused throughout the main unit 1
whil e keeping the main unit 1 against any rapid
tenperature rise. Mich heat is held in the area 1D havi ng

a |large heat capacity, but that area is cool ed by the
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ai rflow nmoving up through the three ventilating ducts 2A,
2B and 2B surrounding it. This action is the sane as in
the aforesaid respective exanpl es.

[ 0060]

In this exanple too, the generally efficient natura
air cooling effect is so achievable that the heat
generated fromthe LEDs can rapidly be rel eased to the
envi ronnent and deteriorations of or damages to the LEDs
due to heat buil dups are avoi dable. Because the nmain unit
1 that fornms part of the LED floodlight is formed by
extrusion nolding of a bulk material such as al um num as
in each of the aforesaid exanples, it is possible to
sinplify its production process. It is thus possible to
provi de a high-performance LED fl oodlight at |ower costs.
Exanpl e 4
[ 0061]

Fig. 6 is a sectional view illustrative of Exanple 4
of the LED floodlight according to the invention as taken
along a cutting plane line corresponding to B-B line in
Fig. 1(b). This exanple is identical in construction with
Exanpl e 3 except that the sectional area of the centra
ventilating duct 2A is larger than those of ventilating
ducts 2B and 2B on both sides of it. The area 1D having a
| arge heat capacity is |located on the back of the inner
bottomwall 1F of the main unit 6 in such a way as to be
surrounded wth three ventilating ducts 2A, 2B and 2B.
Note here that there may be an inner fin and drift neans
provided in the ventilating duct 2, as in the aforesaid
exanpl es.

[ 0062]

In the exanpl e descri bed here too, the heat
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generated fromthe light-emtting portion 6A of the LED
unit 6 is transmtted to the main unit 1 through the
substrate 6B and insul ating base 6E, as in each of the

af oresaid exanples. The transmtted heat is first
absorbed in the area 1D having a | arge heat capacity and
then diffused throughout the nmain unit 1 while keeping the
main unit 1 fromany rapid tenperature rise. Mich heat is
held in the area 1D having a | arge heat capacity, but that
area is cooled by the airflow noving up through the three
ventilating ducts 2A, 2B and 2B surrounding it. This
action is the sane as in the aforesaid respective
exanpl es; however, there is an increasing anount of air
passi ng through the central ventilating duct 2A | ocated in
opposition to the LED unit 6 with respect to the area 1D
having a | arge heat capacity and in proximty to the area
1D having a |l arge heat capacity, resulting in efficient
radi ation of heat fromthe main unit 1.

[ 0063]

Even with the exanpl e described here, the generally
efficient natural air cooling effect is so achievable that
the heat generated fromthe LEDs can rapidly be rel eased
to the environnent and deteriorations of or damages to the
LEDs due to heat buil dups are avoi dabl e. Because the main
unit 1 that fornms part of the LED floodlight is formed by
extrusion nolding of a bulk material such as al um num as
in each of the aforesaid exanples, it is possible to
sinplify its production process. It is thus possible to
provi de a high-performance LED fl oodlight at |ow costs.
Exanpl e 5

Fig. 7 is a sectional view illustrative of Exanple 5

of the LED floodlight according to the invention as taken



10

15

20

25

30

along a cutting plane line corresponding to B-B line in
Fig. 1(b). The exanple described here is identical in
construction with Exanple 3 except that the centra
ventilating duct 2a located in the main unit 1 is circular
and the ventilating ducts 2B and 2C | ocated on both its
sides are oval. The area 1D having a | arge heat capacity
is located on the back of the inner bottomwall 1F of the
main unit 6 in such a way as to be surrounded with three
such ventilating ducts 2A, 2B and 2B. Note here that
there may be an inner fin and drift nmeans provided in the
ventilating duct 2, as in the aforesaid exanples.

[ 0065]

As in each of the aforesaid exanple, the heat
generated fromthe light-emtting portion 6A of the LED
unit 6 is transmtted to the main unit 1 through the
substrate 6B and insul ating base 6E. The transmtted heat
is first absorbed in the area 1D having a | arge heat
capacity and then diffused throughout the main unit 1
whil e keeping the main unit 1 fromany rapid tenperature
rise. Mich heat is held in the area 1D having a | arge
heat capacity, but that area is cooled by the airfl ow
movi ng up through the three ventilating ducts 2A, 2B and
2B surrounding it. This action is the sanme as in the
af oresai d respective exanpl es.

[ 0066]

In this exanple too, the generally efficient natura
air cooling effect is so achievable that the heat
generated fromthe LEDs can rapidly be released to the
envi ronment and deteriorations of or damages to the LEDs
due to heat buil dups are avoi dable. Because the nmain unit
1 that fornms part of the LED floodlight is forned by
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extrusion nolding of a bulk material such as al um num as
in each of the aforesaid exanples, it is possible to
sinplify its production process. It is thus possible to
provi de a high-performance LED fl oodlight at |ower costs.
Exanpl e 6

[ 0067]

Fig. 8 is a sectional view illustrative of Exanple 6
of the LED floodlight according to the invention as taken
along a cutting plane line corresponding to B-B line in
Fig. 1(b). In the exanple described here, two ventilating
ducts (2C, 2C) located in the main unit 1 extend in a
direction parallel with the bottomwall 1F of the concave
groove 1lE in the aforesaid section of the main unit 1.
The ventilating ducts 2C and 2C have an identi cal
sectional area.

[ 0068]

In the exanpl e descri bed here, the ventilating ducts
2C and 2C have a large sectional area; it is difficult to
i ncrease the volunme of the area 1D having a | arge heat
capacity. However, an increasing amount of air flow ng
t hrough the ventilating ducts 2C and 2C al |l ows t he heat
transmtted fromthe LED unit 6 to be relatively rapidly
di ssipated so that there is no excessive heat buildup in
the main unit 1.

[ 0069]

In this exanple too, the generally efficient natura
air cooling effect is so achievable that the heat
generated fromthe LEDs can rapidly be released to the
envi ronment and deteriorations of or damages to the LEDs
due to heat buil dups are avoi dable. Because the nmain unit
1 that fornms part of the LED floodlight is forned by
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extrusion nolding of a bulk material such as al um num as
in each of the aforesaid exanples, it is possible to
sinplify its production process. It is thus possible to
provi de a high-performance LED fl oodlight at |ower costs.
Exanmple 7

[ 0070]

Fig. 9 is a perspective viewthat illustrates the
LED fl oodl i ght according to the invention as commodity
product exanple 7 wherein the sanme functional elenents as
in each of the aforesaid exanples are indicated by the
sane reference nunerals. In this LED floodlight, the main
unit 1 includes the ventilating ducts of Fig. 1 (2A, 2B
and 2B). Two LED units 6 are longitudinally lined up and
mounted in the concave groove in the main unit 1, and a
tenpered glass 5 is provided on the front to isolate the
LED unit 6 fromoutside (external environment). On the
back of the main unit 1 there is a power source unit 4
nount ed.

[ 0071]

Al t hough the aforesaid radiation fins are not
provi ded on the outer side of the LED fl oodlight shown in
Fig. 9, it is to be understood that the main unit may be
provided with such radiation fins if required.

[ 0072]

This LED floodlight is small and transportable, and
has a handle 9 by which a normal worker can carry it
around by one hand in interior furnishing for buildings,
smal | -scal e road construction sites or the like. The
floodlight is provided on both sides of its bottomwith a
pair of pedestals 10a that are attached to the main unit 1

by neans of a position-adjustnent fixing screw 10B. The
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pedestal s can discretely be adjusted in ternms of both
position and posture so that they can be placed and fixed
on a floor surface having projections and depressions, a
m sal i gned ground or the like in a stable manner. Note
here that the pedestals are not limted to the shown ones;
they nmay take on various forns dependi ng on purposes.

[ 0073]

The LED fl oodlight shown in Fig. 9 uses two LED
units whose col or tenperature can be varied to set any
desired col or rendering property. For instance, 59000K
may be given to one and 4000K to the other to obtain a
relatively soft daylight color.

Exanpl e 8
[ 0074]

Fig. 10 is illustrative in perspective of the LED
fl oodl i ght according to the invention as another commodity
product exanple 8. The sanme functional elenents as in
each of the aforesaid exanples are indicated by the sane
ref erence nuneral s.

This LED floodlight is well fit for night
floodlighting in relatively |arge space. An assenbly of
four, laterally lined-up LED floodlights of Exanple 1 is
attached to a support franme 10D. This support frame 10D
is attached by a position-adjustnment fixing screw 10B to
two upright posts 10C fixed to the pedestal 10A
[ 0075]

The respective LED fl oodlights (indicated by the
main units 1) may discretely be adjusted by the
| ongi tudi nal or vertical position-adjustnent fixing screw
10B in ternms of its horizontal (lateral) orientation, and

the angl es of elevation and inclination of the two support
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posts 10D are adjustable by the position-adjustnent fixing
screw 10B for the two support posts 10C. Note here that

t he support frane, pedestal and upright post are not
limted to those shown; they may be in various
configurations dependi ng upon what purpose they are used
for, where they are used, etc.

[ 0076]

The LED floodlight shown in Fig. 10 may al so have
any desired rendering property by optionally varying the
color tenperatures of its four LED units.

Exanple 9
[ 0077]

Fig. 11 is a front viewillustrative of one
exenplary floodlight installation using the LED fl oodli ght
according to the invention. The same functional elenents
as in the aforesaid exanples are indicated by the sane
reference nunerals. This LED floodlight is well fit for
ni ght floodlighting, etc. in wider space where |ight from
the floodlight is spread in the |ongitudinal direction.
Here, four LED floodlights of Exanple 1 are longitudinally
lined up and attached to the support franme 10D. This
support franme 10D is provided with a bracket 10E and a
shaft 10F so that it is fixed directly on the inner wall
of a gymnasium as an exanple. Using this LED floodlight
as a unit, a plurality of units may be installed dependi ng
on the extent to be floodlit.

[ 0078]

As in Exanple 8, the bracket may be | ocated such
that the respective LED floodlights (indicated by the nmain
units 1) are rotatable about the | ongitudinal and | ateral

axes. In the LED floodlight of Fig. 1 too, any desired
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col or rendering property nay be obtained by optionally
varying the color tenperatures of its four LED units.

Note here that the invention is not limted to an assenbly
of four, longitudinally line-up LED units as shown in Fig.
11; nore LED floodlights may be | ocated in the

| ongi tudinal or lateral direction.

Exanpl e 10

[ 0079]

Fig. 12 is a front viewillustrative of another
exenplary floodlight installation using the LED fl oodli ght
according to the invention. The same functional elenents
as in the aforesaid exanples are indicated by the sane
reference nunerals. This LED floodlight installation may
be provided for the purpose of floodlighting extrenely
| arge areas such as sports grounds, ball parks, speedboat
courses and bicycle race courses. In the exanple
descri bed, several sets of LED floodlights (indicated by
main units 1) according to the invention that are attached
to the support frame 10D are attached to a pole 11 of an
existing floodlighting installation. As a matter of
course, they may be attached to a new pol e.

[ 0080]

As shown in Fig. 12, the nunber of LED floodlights
attached to the support frames 10D increases in order from
top to bottom but this is just an exanple; the nunber of
LED fl oodlights may optionally be adjusted dependi ng on
floodlighting conditions in a sports ground or the I|ike.
The LED floodlight installation nay al so have any desired
rendering property by optionally varying the col or
tenperatures of plural LED units.

[ 0081]
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It is here to be noted that there may be multiple
LED fl oodl i ghts provi ded, anmong whi ch sone may be
sel ectively turned on.

[ 0082]

Vari ous exanples of the invention have been
described. While the cross-section of the ventilating
duct provided in the main unit has been described as being
circular and/or oval in the exanples of the invention, it
is to be understood that triangular or polygonal, and/or
anor phous cross-sections are al so enconpassed in the scope
of the invention.

[ 0083]

Repeatedly, the LED unit according to the invention
is built up of alight-emtting portion defined by a chi p-
on-board type LED nodule having a nultiplicity of LED
chips are directly nounted on a conmon circul ar substrate,
a funnel -shaped reflector having a snall-diameter portion
fixed to the outer circunference of the circular substrate
and a large-dianmeter portion |ocated in opposition to the
transparent plate (tenpered glass), and an insul ating base
for fixedly nounting the circular substrate over the inner
bottomwal | defining the concave groove in the main unit.
Expl anati on of the Reference Nunerals
[ 0084]

1: Main unit

1A: Radiation fin

1B: Upper lid

1C. Lower lid

1D: Area having a | arge heat capacity
1E: Concave groove

1F: I nner bottom wall
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G oove

2: Ventil ating duct

2A:
2B
2C
4:

4A:
4B:

Central ventilating duct
Side ventil ating duct
Packi ng

Power source unit

Case cooling fin
Mount i ng bol t

5: Transparent plate

5A: Rubber bushi ng

6: LED unit

6A: Light-emtting portion
6B: Circul ar substrate

6C. Refl ector

6E: 1 nsul ati ng base

7: Drift nmeans

8: Airflow

9: Handl e

10, 10A: Pedestal

10B: Position-adjustnment fixing screw
10C. Post

10D: Support frame

10E: Bracket

10F: Shaft

11: Pole

33 -
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VWHAT IS CLAIMED I S:
[C aim1]

A LED floodlight, conprising:

a main unit that is longitudinally fornmed by
extrusion nolding of a netal material and has in one side
an openi ng of a concave groove having a U shaped | ateral
secti on,

one or nore LED units attached to a central portion,
as viewed in said cross-section, of an inner bottom wall
defining said concave groove in said main unit, and

a power source unit that is attached to a portion of
ot her side except for said one side where the opening of
sai d concave groove of said main unit, a transparent plate
that is attached to said opening of said concave groove to
cover a front of said LED unit, and an upper |lid and a
lower lid that close up said |longitudinally upper and
| oner ends of said concave groove in said nain unit to
isolate said LED unit together with said transparent plate
froman environnent, characterized in that:

said main unit is formed on a back side of said
i nner bottomwall of said concave groove by said extrusion
nmol di ng and has one or nore ventilating ducts that are
parallel with said extrusion nolding direction and are
open at upper and | ower ends,

an area having a |arge heat capacity is provided
between said inner bottomwall to which said LED unit is
attached and said ventilating duct, and

said main unit is configured such that said LED unit
is turned on in a posture where said | ongitudinal
direction of said ventilating duct defines a verti cal

direction thereby achieving a chimey effect by which heat
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conducted fromsaid LED unit is transferred to an airfl ow
goi ng up through said ventilating duct.
[ ai m2]

The LED fl oodlight according to claiml,
characterized in that said ventilating ducts are provided
at a central portion, as viewed on said cross-section, of
said inner bottomwall of said main unit and on both sides
of said central portion, and said area having a | arge heat
capacity is positioned between the back side of said inner
bottomwal | of said concave groove and the ventilating
duct provided at said central portion.

[Caim 3]

The LED fl oodlight according to claim 2,
characterized in that an opening area of the ventilating
duct in said central portion is different froman opening
area of the ventilating ducts on both sides of said
central portion.

[ A ai m 4]

The LED fl oodlight according to claimS3,
characterized in that the opening area of the ventilating
duct at said central portion is smaller than the opening
area of the ventilating ducts on both sides of said
central portion.

[ aimb5]

The LED fl oodlight according to claimS3,
characterized in that the opening area of the ventilating
duct at said central portion is |larger than the opening
area of the ventilating ducts on both sides of said
central portion.

[ aim 6]
The LED fl oodlight according to claimS3,
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characterized in that the opening area of the ventilating
duct at said central portion is equal to the opening area
of the ventilating ducts on both sides of said central
portion.

[Claim7]

The LED fl oodlight according to claiml,
characterized in that said ventilating ducts are | ocated
inalaterally symmetric position with respect to the
central portion as viewed on said cross-section of said
inner bottomwall of said main unit.

[ Ol ai m 8]

The LED fl oodlight according to claiml,
characterized in that said ventilating duct includes a
drift nmeans inside for giving a drift to an airflow going
up through said ventilating duct.

[Caim9]

The LED fl oodlight according to claiml,
characterized in that said main unit includes, on said
ot her side, a nunber of radiation fins parallel with said
extrusion direction.

[ O ai m 10]

The LED fl oodlight according to claiml,
characterized in that the shape of said cross-section of
said ventilating duct is circular, oval, polygonal or
anor phous, or in any other conbined form
[C aim11]

The LED fl oodlight according to claiml,
characterized in that said LED unit is built up of a
light-emtting portion defined by a chip-on-board type LED
nodul e having a nultiplicity of LED chips directly nounted

on a common circular substrate, a funnel-shaped refl ector
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having a smal |l -di aneter portion fixed to an outer
circunference of said circular substrate and a | arge-

di aneter portion located in opposition to said transparent
pl ate, and an insul ating base for fixedly nounting said
circular substrate over an inner bottomwall defining said
concave groove in said main unit.

[Caim12]

The LED fl oodlight according to claiml1,
characterized in that said LED floodlight conprises a
plurality of said LED units, and a col or tenperature of
any one of said plurality of LED units is different from

that of other LED unit.





