
INDIRECT: LIGHTING APPARATUS TECHNICAL FIELD Wool]       The present
imaintion relates to an indirect lighting apparatus for n'rathanng a
ceiling face or a wall face of a room with a light beam from a light
source so as to light the inside of the room with t reflected light
beam by, for example, cove lighting or cornice lighting. BACKGROUND
ART f0002.1       in a lighting method for suppressing glare willie
creating a soft atmosphere of a room, an indirect iigbtjng apparatus
has been conventionally used for irradiating an irradiation face such
as a wall face, floor face, or a ceiltug face so as to light the
inside of the room with a reflected light beam, As examples of such
an indirect lighting apparatus 100 have been proposed various kinds
of devices, in. which e vapor lamp 104 serving as a light solute is
contained in a cavity 1.03 for containing a light source, formed on a
boundary between a wail face 101 and a ceiling ace 102" and then, a
space S to be irradiated is irradiated with a reflected light beam.
obtained by reflecting a light beam L irradiated from the vapor lamp
104 on   inadiation face 105 such as the wall face 101 or the rp ig
face 102, as showner 'Patent. DOCI1 men Prior Art Document Patent
Document  [00031 



Patent DocumentLaid-open No. 2009- 152145 SUMMARY OF THE .NVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION [00041       In the
above-described ind.irect lighting apparatus 100, a high uniformity
ratioof illuminance can be obtained at the irradiation face 105 when
a distance between the vapor' n. 104 serving as the light source and
the irradiatione 105However, it isssible to take a gee distance
between the vapor lamp 104 and the irradiation face 105 without any
leakage of direct radiation from the vapor lamp 104 to the space S to
be   adiated. In view of this, the cc:normally installed in the
vicinity of one end of the irradiation face. Therefore, the irradface
105 near the end on the side of the vapor lamp 104 is markedly
bright: in contrast, the uniformity ratio of illumine Ice becomes
more significantly degraded at the irradiation face 105 more apart
frompor lamp 104, [0005]       Hence, an object of the present
invention is t p. vide an indirect lighting  apparatus capable of
increasing the uniformity ratio of :Wu Ethrtance at an irradiation
face even in the case where a light source is installed, at an end.
of the 3rradlatlon face. 



NS FOR SOLVING THE PROBLEMS [00001        An indi re lighting
apparatus in. a first aspect according to the present inventiondiates
a planar member with a light beam, and then, lights the planar member
with a reflected light beam therefrom. The indirect lighting
apparatus includes: an LED line lighting device including a plurality
of LEDs aligned at one end of the planar member; and a luminous
distributing lens for controlling a luminous distribution of a light
beam emitted from the LED line lighting device, the luminous
distributing lens being formed in such a manner as to achieve
uniformity illuminance at an irradiation face of the planar member
based on a previously calculated luminous distribution curve. [0007]
In the indirect lighting apparatus in a second aspect according to
the present invention in addition to the configuration of the
indirect lighting apparatus in the first aspect, the luminous
distribution curve is expressed by e following mathematic equation: 2
d E sin "0 wherein 0 ng,-an incideewItto the planar member; E denotes
a .eurnial Ihotnanceata pc:elI? whieli the 



tn, lentt into the planar meinber;(sachstanc.e hem the plartal, Men;
ber toht SOIA3e; I:ienotes annsitv of the light beam Leartr-'
hananoIlens earL n designates a variable ranging from to 3.  [0008]
The indirect lithting ppara Ins in a third aspect according to the
preinventioq(ldit.lOn to the co guration. Farther includes at least
two or more LED line lighting devices for emitting light haams at
different color temperatures, wherein a light emitting color
temperature can be changed b d owinr eriiet7 one of the LED line
lighting devices to emit the light beam. [0009] In an.ghti rig
pparatus in a fourth aspect according to the presentn in addition to
the coringthe indirect lighting. apparatus is either cove lighting
for irradiating a ceiling face with a light 



beam or colt')radiating a wall face with a light eeam,        With
the indi t lighting apparatus accordmg to the itro, aspect, the LED
line lighting device including the plurality of LEDs serves as a
light source, so that the LEDs having an advantage of a lifetime or
power consumption can be used to uniformly irradiate an irradiation
fac widthwise direction In addition, the huninous distribution of ,
light beam emitted from the LED line lighting device is controlled by
the luminous distributing lens such that the no itbrm il.iuniinance
at the irradiation face of the planar member can be achieved, thus
increasing the uniformity ratio of iliumina.nce at the irradiation
face. 1.001.11 With the indirect lighting erue according to the
second 3.SpeCt;  described mathematicalxpre sed as the luminous
distributimt beam emitted front the LED line lighting device is
controlled. by the luminous distributing lens. The luminous
distribution. is controlled such that the intensity I at each of the
incident 0 matches with the luminous distributionthe u.mformndo of
illuminance can he increased at the irradiation . Here, it is much
preferable that the variable n is 3 by the cove lighting or the
cornice lighting. [0012] 



With theapparatus :cording to ther aspect, the emitted.or temperature
can be changedding to the variations in the case where either one of
the two or more LED line light devices having different color
temperatures is allowed to emit the light beam and the case where the
other LED line lighting devwe is allowed to emit the light beam.
Consequently. indirect lighting, can, be achieved at a     E'e
comfortable color tempec-iording to a use object or a. time period of
a room at which the indirect lighting apparat [0013]
lighting apparatus according to the fourth. aspect, the indirect
lighting apparatus is either of the cove lighting'for irradiating a
ceiling face with a light beam. and the cornice lighting for
irradiating a wail facet beam. Thus, the indirect lig0- kerma ratus
can be appropnateiv used as a iutnjnare in a residential space in,
for example, a residence.  BRIEF DESCRIPTION OF THE DRAWJNGS 



schematiceeticinal view showing the it -t an indirect lighting
apparatus by cornice lighting owing the entire configuration ot the
indirect lighting apparatus             3 is a schematic
cross'sectona1 view showing the shape luminous distributing lens in
the indirect lighting apparat         Fig. 4 is a cross-sectional
view showing distribution of a Iiht beam incident into the luminousg
lensLED line lighting device Fig. 5 is a graph illustratingous
distrWution curve of a. light beam transmitting the luminous
d:istributing lens, the graph having an -ertical axis and an incident
angle with respect to a wall face as a tura' axis.             t? is
a schematic crosssectional view showing an indirect lighting
apparatus having two LED line ijghting devices in a modification.
a schematic cress-sectional view showing an indirect lighting
apparatus by cove lighting in an embodiment.        Fig. 8 is a.
schematic cross-sectional view showing one example.  f an indirect
lighting apparatus in the related art. 



MODES FOR CARRYING OUT THE INVENTION [0015]  apparatus 1 in a best
embodiment with reference to Figs. 1 to 7. An indirect iigthtimg
apparatus: 1 in the present embodiment is installed M one room 2 in a
rebuiding such as an apartment house or a house. Here, the
installation01c the Indirect lighting apparatus 1 is not limited to
the room 2 in the residential building, but may be a space in a
corridor, a stairway, a commercial facility, or an office building.
As shown in Fig. 1, the indirect lighting appatlighting unit that in
contained inside ofan elongated cavity 4a formed along one side of a
ceiling face 3 constituting the room 2. The indirect lighting
apparatus 1 includes an elongated frame 11 formed into a G shape in
cross section; a hoard 12 fixed inside of the frame 11, an LED line
lighting device 14: including a plurality of LEDs 13 arranged on the
board 12:, and a luminous distributing lens 15 for controlling
luminous distribution of the LED line lighting device 14. The
indirect lighting apparatus 1 is secured inside of the cavity 4a via,
for example, a support arm 16 that is held in a building body at one
end thereof, so that the indirect lighting apparatus 1 receives
electric power through an electric wiring. The method for securing
the indirect lighting apparatus 1 is not limited to this, and
therefore, the frame 11 per se may e fixed to the building body via a
bolt not shown. (0016)       As shown in Figs. 2 and 3, the frame 11
is a resin or metallic frame whose inner face ha is whitened or
mirrored 80 as to collimate light beams emitted from the hElls 13 in
an irra eection. The board 12 is  13 is a light emitting diode
configured in combination of one or more light emitting chips so as
to emit a light beam at a desired color temperature. 



The LEDs 13 are secured in the sockets aligned in the board 12,
respectively, thereby configuring the LED line lighting device 14.
l00171         The luminous distributing lens 15 is an elongated
transparent or transimient resin member to he fitted to the frame 11
on an opening side. The luminous distributing lens 15 is formed into
a curved shape at its surface in such a manner that the light beam
emitted from the LED line lighting device 14 can be distributed in a
desired luminous distribution curve. That is to say, the luminous
distribution curve of the light beam emitted from the LED line
lighting: device 14 M previously measured, and then., luminous
distribution characteristic: of a light beam directly incident into
thedistributing lens 9 from the LED line lighting device 14 and a
light beam reflected an the inner lce lla of the frame 11 into the
luminous distributing lens 15 are calculated. The surface shape of
the luminous distributing lens 15 is machined in such a manner that
the luminous distributing lens 1.5 refracts the incident light beams
so as to form a luminous distribution curve expressed by Mathematic
Equation 2 below. The luminous d StribUtiOn of the lightbeam emitted.
from the LED line lighting device 14 is controlled when the light
beam transmits the luminous distributing lens 1.5, and then, is
incident on the wall face 5, so that the reflected light lights the
inside of the room 2, as shown in F. [a",8] As is clearly shown in
Fig. 4, Mathematic Equation 2 expresses an  15 at each of ineuknt
angles 0e with respect to the wall face 5 wherein IF (lx) denotes a
normal illuminance at the height of the light beam incident into the
wall face 5, and (mm) designates a horizontal distance from the wall
face 5 to the light source. A variable a is 3 in the present
embodiment. Incidentally, the luminous distribution curve based on
Mathematication 2 is indicated by a curve A in Fig. 5. [Mathematic
Equation tat  91 



The intensity of he light beam transmitting the luminous distribuchig
lens 15 becomes greater as the incident angle 0 with respect to the
wall face 5 approaches O. as illustrated in Fig. 5. in other words,
as the ncuIent height is more equal to a floor face 6 a distance H
from the light source is greater, id the incdenx angle 0 is smaller,
the intensity I becomes greater, in view of this, the light beam
having a greater. incident in the vicinity of the floo:r facie 6 that
is remote from the light source and has s relatively smaller incident
angle 0, as indicated by (.A.) in Fig. 4, whereas the light beama
smaller intensity I is incident M the vicinity of the ceiling face 3
that is close to the light source and has a. relatively greater
incident angle 0, as indicated by (B) in Fig. 4. Consequently; the
uniformity ratio of illuminance on the wall face 5 can be  n.creased.
[0020]         Incidentally; in the case whe:re the variable it is 3
in Mathematic Equation 2, the uniformity ratio of illuminance on the
wall face , becomes excellent, irrespective ofthe variable it May
take any numerical values within a range from I or more to 3 or less
according to factors such as other lighting environment o. the
preference of a resident. Here, the luminous distribution curve
in.ase of the variable n of 2 is indicated by a curve B in. Fig, 5:
in contrast, the luminous distribution curve in the case of the
variable it of I. is indicated by a curve C in Fig. 5. RIO211
Although one LED line lighting device 14et in the present 



embodiment, the number of LED line lighting devices 14 may be two or
more. As shown. in Fig. 8, in the ease where the number of LED line
lighting devices 14 is, for example, two, LEDs 13 constituting one
LED linel device 14a may emit light beams of a cold color whereas
LEDs 13 constituting the other LED line lighting devce Mb may emit
light beams  Wa.E icolor. With this configuration, the LED line
lighting device 14a. emit- the light beams of a cold color in the
morning or daytime whereas the LED line lighting device Lib emits the
light beams of a warm color at night, thus achievtng the indirect
lighting apparatus l for emitting the light beams at a con: ftrtable
color temperature according to a life cycle of the reside Here, all
of the LEDs 13 per se may emitlight beams of the same color, and
further, a film for changing a color temperature maytick onto one of
the luminous distributing lenses 15, Here, although it preferable
that  the LED line lighting device 14a shouldthe light beams e  color
at a color temperature of, for example, about 5000 kelvin where-is
the LED line lighting device 14b should emit the light beams of the
warm color at a color temperature of, Thr example, about 3000 kelvin,
an optimum color temperature may he chosen according to the
prefarence of the resident or the (tiler of the wail face 5. [0022]
Moreover, although the description has beenm present 



embodiment in which the indirect lighting apparatus 1 is the lighting
unit COIlIdJICci it JAP of the cavity 4a formed along one side :if
Elm ceiling fixce 3, for it adiating, the wall fx-nie 5 with. the
light beam bCfl cc I Ehting, the present invention may he applicable
to an indirect lighting apparatus attached at the3)( and of the
ixrali face 5, for irradiatingng face 3 by the cove ligi [0023] In,
for example, the cove lighting, a cavitytbrmed along an upper edge of
the wall face 5, and then, an indirect lighting apparatus 1 is
contained inside of the cavity 4b, As shown in Fig. 7, the indirect
lighting apparatus 1 includes an elongated frame n Ibrmed into a C
shape in cross section, a board 12 fixed inside of the frame II, an
LED line lighting device    including a plurality of LEDs 13 arranged
on the board 12, and a luminous distributing lens 15 for controlling
luminous distribution of the LED line lighting device 1.4, and
further, fixed to a building body via, for example, a support arm 15,
like the above-described cornice Feinting. The LED line lighting
device 1.4 includes two LED line lighting devices Ha anti   14h of or
eXaZiEr+ a, a warm color and. a cold color, Both or either one ofth
two LED Ii 138 lighting devices 1th and 14b is lighted or
extinguished according to factors such as ap esentation of a room 2
or preference of a resident. l00241 The I Li 1/1110US distributing
lens 15 is formed in such a manner as to 



convert the light beams emitted from the LED line lighting device 14
into light beams having a luminous distribution curve expressed by
Mathematical. Equation 2 above, In the cove lighting, Mathematical
Equation 2 determines an intense light beam transmitting the luminous
distribut : each of ekleni. angles 0" with respu the ceiling face 3.
wherein E (lx) denotes a normal illuminance at the position of the
light incident into the wall face 5, and d ) designates a ve.rtical
distfrom a ceiling to the light source. A variable n is 3, like in
the abeve-desc-'hed embed:: [00251       With the abovedescribed
configuration, the intensity I of the light beam transit/g the lu a
nous dIsributing lens 15 becomes greater as the incident angle B with
respect to the ceiling face 3 approaches 0. Therefbre, as the light
incident positionnero located on a side opposite to a s wInch the it
direct lighti g ap3I tsinstalled, a distance fromJED line lighting
device 1.4 serving as the lighte is greater, and as the incident
angle 0 is smaller, the intensity I becomes greater. In view of this,
the light beam having a greater ntensity I is incident onto the side
opposite to the side on whir', the indirect lighting apparatus 1 '8
installed at the  



ceiling face 3 having a relatively smaller incident angle 0 while the
light beam having a smaller intensity I is incident en. the aide
where the indirect lighting apparatus 1 is installed at the ceiling
thee 3 that is near the light source or has a relatively greater
incident angle 0. Consequently; the uniformity ratio of illuminance
on the wall face 5 can be increased. 100261       Like in the
above-descrihed embodiment, in the case where the variable n is 3 in
Mathematic Equation 2, the uniformity ratio 01 illuminance on the
wail face 5 becomes most excellent. However, the variable n may take
any numerical values within a range from 1 or more to 3 or less,
100271        Ircidentally, it is to be understood that the present
invention should not be limited to the above-described embodiments,
and therefore, various modifications and alterations should. he
appropriately embodied within a range without departing from the,
scope of the idea, of the preseid. invention. Industrial
Applicability 100281        The present invention is preferably
applicable to the indirect lighting apparatus I for lighting the room
2 by the cove lighting or the COM :Fee ightng. Enal;Of Reference
Numerals [00291 indirect lighting apparatus ceiling face (planar
member)  



4wall face (planar member) 13LED 14LED line lighting device luminous
distrib aing lens  CLAIMS       1, An indirect lighting apparatus for
irradiating a planar member with a light beam, and then, lighting the
planar member with a reflected light beam therefrom, the indirect
lighting apparatus compn       an LED line lighting device including
a plurality of LEDs aligned at one end of the planar membcr and
a luminous distributing lens for controlling a luminous distribution
of a light beam emitted from the LED line lighting device,        the
luminous distributing lens being farmed in such a manner as to
achieve uniformity illurninance at an irradiation face of the planar
member based on. a previously calculated luminous distribution carve,
2. The indirectg apparatus according to claim. 1., wherein the
luminous distribution curve is expressed by the following mathematic
equation: 



d- E  wheroin U design.:noicient angki wjix reepoct to the planar
inemtser; E denotes a normal ilthininonce at a position at w1ie beam
is incident into the planar 3:1101:1113C.,r+ tz-1::z.: a Wistanee
from the planar marabet to a E1e:101.e. V 1 laity of ixe bight beam
transtnUs  distributing lens; and n designates variable ranging from
1 to 3.        3. The :indirect ligbapparatus according to claim I.
or claim 2, further comprising at least two or more LED line lighting
devices for emitting light beams at different color temperatures,
wherein       a light omitting color temperature can be changed by
allowing either one of the LED line lighting devices to emit the
light beam. 



4. The indirect lighting apparatus according to any one of claims 1
to 3, the indirect lighting apparatus being either cove lighting for
irradiating a ceiling face with a light, beam or cornice lighting for
irradiating a wall face with a light beam.  Fig. 5 1INTENSITY FLOOR
$.ANGLE 4CE HANG 


