
A SHARPENER AND A LIGHTING FIXTURE 

TECHNICAL FIELD 

[0001] 

The present invention relates to a sharpener for controlling direct light 

from a light source and reflected light from a reflector, and a lighting fixture 

comprising the sharpener. 

BACKGROUND 

[0002] 

The applicant proposed a sharpener, in a lighting fixture, for controlling 

direct light from a light source and reflected light from a reflector and for emitting 

controlled light (see Japanese patent application number 2014-174614). 

[0003] 

This sharpener comprises an inner louver portion and an outer louver 

portion, each formed cylindrically. 	The inner louver portion and the outer 

louver portion are disposed concentrically around a common axis, and are 

disposed to be inserted into a light emission outlet of the reflector. 

[0004] 

The sharpener is provided for the purpose of producing a relatively sharp 

edged light. 	In other words, a region irradiated by the light that passed inside 

of the inner louver portion, and a region irradiated by the light that passed 

between the inner louver portion and the outer louver portion are relatively 

distinctively distinguished from each other, and clear irradiation is performed. 

PRIOR ART DOCUMENT 

[0005] 

Patent document 1: Japanese patent application number 2014-174614 

SUMMARY OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0006] 
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However, the sharpener described above is configured aiming for 

producing a sharp edged light, and therefore is not always preferable for 

producing soft light. 

[0007] 

In view of the circumstance described above, an aim of the present 

invention is to provide a sharpener capable of producing soft light, and a lighting 

fixture comprising the sharpener. 

MEANS FOR SOLVING THE PROBLEMS 

[0008] 

The invention according to claim 1 is characterized in that a sharpener 

comprises a cylindrical inner louver portion and a cylindrical outer louver portion 

that are concentrically disposed around an axis that extends forward from the 

center of a light-emitting surface, wherein a back end of the inner louver portion 

and a back end of the outer louver portion are disposed nearer to the 

light-emitting surface, and a front end of the inner louver portion and a front end 

of the outer louver portion are disposed farther from the light-emitting surface, 

and the front end of the inner louver portion is disposed nearer to the 

light-emitting surface than the front end of the outer louver portion is. 

[0009] 

The invention according to claim 2 is characterized in that, in a cross 

section of the sharpener, wherein the cross section is cut by a plane that 

includes the axis, when the axis is used to define a boundary to divide into a first 

side and a second side in the cross section, and when a straight line that passes 

through a back end side inner periphery edge of the outer louver portion located 

on the first side and also passes through a front end side inner periphery edge 

of the outer louver portion located on the second side is defined as a first 

reference line, a portion of a front end side outer periphery edge of the inner 

louver portion appeared on the first side in the cross section is located on the 

first reference line or forward than the first reference line. 

[0010] 

The invention according to claim 3 is characterized in that the sharpener 
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according to claim 2 comprises a condenser lens disposed in the vicinity of the 

back end of the inner louver portion, and when a straight line that passes 

through an edge portion of the light-emitting surface on the second side in the 

cross section and also passes through the center of the condenser lens is 

defined as a second reference line, a portion of the front end side inner 

periphery edge of the inner louver portion appeared on the first side in the cross 

section is located on the second reference line or backward than the second 

reference line. 

[0011] 

The invention according to claim 4 is characterized in that, in the 

sharpener according to claim 2 or 3, the back end of the inner louver portion is 

disposed nearer to the light-emitting surface than the back end of the outer 

louver portion is. 

[0012] 

The invention according to claim 5 is characterized in that, in the 

sharpener according to claim 4, the distance from the axis to a back end side 

outer periphery edge of the inner louver portion is same as or longer than the 

distance from the axis to an edge portion of the light-emitting surface. 

[0013] 

The invention according to claim 6 is characterized in that, in the 

sharpener according to claim 5, when a straight line that passes through an 

edge portion of the light-emitting surface on the first side in the cross section 

and also passes through the front end side inner periphery edge on the first side 

of the outer louver portion is defined as a third reference line, the back end side 

outer periphery edge of the inner louver portion is located on the third reference 

line or a portion nearer to the axis than the third reference line is. 

[0014] 

The invention according to claim 7 is characterized in that, in the 

sharpener according to claim 5, when a straight line that passes through an 

edge portion of the light-emitting surface on the first side in the cross section 

and also passes through the front end side inner periphery edge on the first side 

of the outer louver portion is defined as a third reference line, the back end side 
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outer periphery edge of the inner louver portion is located in a portion farther 

from the axis than the third reference line is, and excepting on the third 

reference line. 

[0015] 

The invention according to claim 8 is characterized in that the sharpener 

according to any one of claims 1 to 7 comprises an annular mounting ring 

portion disposed outside of the outer louver portion, a first arm portion coupling 

the inner louver portion and the outer louver portion, and a second arm portion 

coupling the outer louver portion and the mounting ring portion. 

[0016] 

The invention according to claim 9 is characterized in that, in the 

sharpener according to claim 8, the inner louver portion, the first arm portion, 

the outer louver portion, the second arm portion, and the mounting ring portion 

are integrally formed. 

[0017] 

The invention according to claim 10 is characterized in that a lighting 

fixture comprises a light source whose axis passing through the center of the 

light-emitting surface, a reflector for reflecting light from the light-emitting 

surface, and a sharpener for controlling light from the light-emitting surface and 

the reflector and for emitting controlled light, wherein the sharpener is the 

sharpener according to claim 8 or 9. 

[0018] 

The invention according to claim 11 is characterized in that, in the 

lighting fixture according to claim 10, when the light emitted from inside of the 

inner louver portion of the sharpener is defined as a first emission light, and 

when the light emitted from between the inner louver portion and the outer 

louver portion is defined as a second emission light, and when the light emitted 

from between the outer louver portion and the mounting ring portion is defined 

as a third emission light, and when emission angles of the first emission light, 

the second emission light, and the third emission light in the cross section are 

respectively defined as a first emission angle, a second emission angle, and a 

third emission angle, then each of the first emission angle, the second emission 
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angle, and the third emission angle is within ±5 degrees from a predefined 

emission angle. 

EFFECTS OF THE INVENTION 

[0019] 

According to the invention of claim 1, the sharpener comprises the inner 

louver portion and outer louver portion, each has a cylindrical shape. 	The 

inner louver portion and the outer louver portion are disposed concentrically 

around a common axis that extends forward from the center of the light-emitting 

surface. 	Respective back ends of the inner louver portion and outer louver 

portion are disposed nearer to the light-emitting surface, and their respective 

front ends are disposed farther from the light-emitting surface. 	In addition, the 

front end of the inner louver portion is located nearer to the light-emitting 

surface than the front end of the outer louver portion is. 

[0020] 

As described above, the front end of the inner louver portion of the 

sharpener is located nearer to the light-emitting surface than the front end of the 

outer louver portion is. 	Therefore, among the light that enters from the back 

end of the inner louver portion and passes through the inside of the inner louver 

portion and goes out from the front end of the inner louver portion, the amount 

and the emission angle of the light that travels away from the axis can be 

increased, compared with a case where the front end of the inner louver portion 

and the front end of outer louver portion are located at a same position. 	In 

addition, among the light that enters from the back end at a gap between the 

inner louver portion and the outer louver portion and passes through the gap 

and goes out from the front end, the amount and the emission angle of the light 

that approaches the axis can be increased. 	In addition, by adjusting the 

position of the front end of the inner louver portion as appropriate, the emission 

angle of the light emitted from inside of the inner louver portion can be made 

substantially same as the emission angle of the light emitted from the gap 

between the inner louver portion and the outer louver portion. 	In this case, a 

substantially same region is irradiated by the light emitted from inside of the 
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inner louver portion and by the light emitted from the gap between the inner 

louver portion and the outer louver portion, thereby soft light is obtained. 

[0021] 

According to the invention of claim 2, the portion of the front end side 

outer periphery edge of the inner louver portion appeared on the first side in the 

cross section is located on the first reference line or forward than the first 

reference line. 

[0022] 

This configuration allows the inner louver portion to adjust (control) the 

amount and the emission angle of the light that approaches the axis, among the 

light emitted from between the inner louver portion and the outer louver portion. 

[0023] 

In an opposite situation, i.e., if the front end side outer periphery edge of 

the inner louver portion is located backward than the first reference line, then 

the light that passes on the first reference line does not strike the front end of 

the inner louver portion. 	As a result, the front end of the inner louver portion is 

no longer capable of controlling (adjusting) the amount and the emission angle 

of the light that passes through the gap between the inner louver portion and the 

outer louver portion and then approaches the axis. 

[0024] 

According to the invention of claim 3, the portion of the front end side 

inner periphery edge of the inner louver portion appeared on the first side in the 

cross section is located on the second reference line or backward than the 

second reference line. 

[0025] 

As a result, the inner louver portion does not reduce the amount of light 

that goes out from the light-emitting surface and passes through the center of 

the condenser lens and then passes through inside of the inner louver portion. 

[0026] 

In an opposite situation, i.e., if the front end side inner periphery edge of 

the inner louver portion is located forward than the second reference line, then 

the amount and the emission angle of the light emitted from inner louver portion 
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would be reduced. 

[0027] 

According to the invention of claim 4, the back end of the inner louver 

portion is disposed nearer to the light-emitting surface than the back end of the 

outer louver portion is. 

[0028] 

This configuration allows the inner louver portion to increase the amount 

of light that goes out from the light-emitting surface and enters from the back 

end of the inner louver portion. 

[0029] 

According to the invention of claim 5, the distance from the axis to the 

back end side outer periphery edge of the inner louver portion is same as or 

longer than the distance from the axis to the edge portion of light-emitting 

surface. 

[0030] 

As a result, the inner louver portion can prevent direct light that 

approaches the axis from being included in the light that goes out from the 

light-emitting surface and then goes out from the gap between the inner louver 

portion and the outer louver portion. 

[0031] 

According to the invention of claim 6, the back end side outer periphery 

edge of the inner louver portion is located on the third reference line or nearer to 

the axis than the third reference line is. 

[0032] 

In this case, the light that goes out from near the edge portion of the 

light-emitting surface passes through the gap between the inner louver portion 

and the outer louver portion, and is then emitted as direct light traveling away 

from the axis. 

[0033] 

According to the invention of claim 7, the back end side outer periphery 

edge of the inner louver portion is located in a portion farther from the axis than 

third reference line is. 
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[0034] 

In this case, the light that goes out from the light-emitting surface and 

passes through the gap between the inner louver portion and the outer louver 

portion is not emitted as direct light. 	In other words, it is possible to make all 

the light that is emitted from the gap between the inner louver portion and the 

outer louver portion to be indirect light, which is controlled, for example by a 

reflector or the like. 

[0035] 

According to the invention of claim 8, the sharpener comprises the inner 

louver portion, the outer louver portion, the annular mounting ring portion 

disposed outside of the outer louver portion, the first arm portion connecting the 

inner louver portion and the outer louver portion, and the second arm portion 

connecting the outer louver portion and the mounting ring portion. 

[0036] 

Therefore, by holding the mounting ring portion inside of a hood by 

means of the hood, the inner louver portion and the outer louver portion can be 

disposed at predefined positions. 

[0037] 

According to the invention of claim 9, in the sharpener, the inner louver 

portion, the first arm portion, the outer louver portion, the second arm portion, 

and the mounting ring portion are integrally formed. 

[0038] 

As a result, the number of components and thus the number of assembly 

steps can be reduced, compared with a case where these components are 

separately formed and then assembled. 

[0039] 

According to the invention of claim 10, the lighting fixture comprises the 

light source whose axis passing through the center of the light-emitting surface, 

the reflector for reflecting light from the light-emitting surface, and the sharpener 

for controlling light from the light-emitting surface and the reflector and for 

emitting controlled light, and the sharpener comprises the mounting ring portion, 

the inner louver portion, the outer louver portion, the first arm portion, and the 
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second arm portion. 

[0040] 

According to the invention of claim 11, the lighting fixture is configured 

such that each of the first emission angle, the second emission angle, and the 

third emission angle is within ±5 degrees from a predefined emission angle. 

[0041] 

With this configuration, regions irradiated by each of the first emission 

light, the second emission light, and the third emission light substantially overlay 

one another. 	Therefore, an irradiated region with soft and highly uniform light 

as a whole can be obtained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0042] 

Fig. 1(A) is an oblique view of a lighting fixture 1 viewed from its front 

end side, and Fig. 1(B) is a front view of the lighting fixture 1 viewed from its 

front end side. 

Fig. 2(A) is a view cut along A-A line in Fig. 1(B), and Fig. 2(B) is an 

enlarged view of portion B in Fig. 2(A), and Fig. 2(C) is an enlarged view of 

portion C in Fig. 2(A). 

Fig. 3 is an exploded oblique view of a sharpener 70 viewed from its 

back end side. 

Fig. 4 is an oblique view of the sharpener 70 viewed from its front end 

side. 

Fig. 5 is a schematic view of the sharpener 70 and a light source 20, in a 

cross section cut by a plane that includes an axis C1. 

Fig. 6 is an optical path diagram, illustrating optical paths of the light 

emitted from the light source 20 in the lighting fixture 1. 

EMBODIMENTS FOR IMPLEMENTING THE INVENTION 

[0043] 

Embodiments, to which the present invention is applied, are described in 

detail with reference to drawings. 	In drawings, like or similar components are 
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designated by the same reference numerals, and duplicate explanation for such 

components is omitted as appropriate. 	In addition, in drawings, components 

that are not needed for explanation are omitted as appropriate. 

[0044] 

Embodiment 1 

A lighting fixture 1 according to an embodiment 1 to which the present 

invention is applied, and a sharpener 70 used for the lighting fixture 1 are 

described with reference to Figs. 1 to 6. 	For the purpose of explanation, in the 

description below, directions designated as "back" and "front" indicated by 

arrows along the axis (optical axis) C1 in Figs. 1 and Fig. 2 respectively 

correspond to "back (backward, back end side)" and "front (forward, front end 

side)" of the lighting fixture 1, the sharpener 70, and other components. 

[0045] 

The "sharpener" herein may be grouped in a same category as a general 

glare-cut louver, and refers to an optical controlling apparatus capable of finely 

adjusting the distribution of light of an optical reflector, which is a primary optical 

system. 

[0046] 

The lighting fixture 1 is described with reference to Figs. 1 and 2. 

[0047] 

Fig. 1(A) is an oblique view of the lighting fixture 1 viewed from obliquely 

front, and Fig. 1(B) is a front view of the lighting fixture 1. 	Fig. 2(A) is a view 

cut along A-A line in Fig. 1(B), and Fig. 2(B) is an enlarged view of portion B in 

Fig. 2(A), and Fig. 2(C) is an enlarged view of portion C in Fig. 2(A). 

[0048] 

The lighting fixture 1 comprises a socket 10, a light source 20, a body 30, 

a reflector 40, a hood 50, a holder 60, and a sharpener 70, located in this order 

substantially sequentially from the back. 	These components are each formed 

as a substantially solid of revolution about the axis C1. 

[0049] 

The socket 10 comprises a cylindrical outer wall 11, a heatsink 12 

disposed inside of the outer wall 11, and a plurality of heat dissipation fins 13 
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radially disposed between the heatsink 12 and the outer wall 11. 	A front 

surface (lower surface) of the heatsink 12 is substantially flat, and is a light 

source mounting surface 12a. 

[0050] 

The light source 20 is mounted onto the light source mounting surface 

12a. 	For example, a COB chip on-board type (COB type) planar light source 

may be used for the light source 20. 	The light source 20 has a planar 

light-emitting surface 21, and the axis C1 passes through the center C2 of the 

light-emitting surface 21. 	The light-emitting surface 21 is orthogonal to the 

axis C1. 	In the description below, a case is used as an example where the 

light-emitting surface 21 is planar, and is a circular having a diameter dl (see 

Fig. 5), in other words, where the diameter of an edge portion 21a (see Fig. 5) of 

the light-emitting surface 21 is dl. 	The diameter dl of the light-emitting 

surface 21 is set to be same as or smaller than the diameter d2 of a back end 

side outer periphery edge a of an inner louver portion 71 of the sharpener 70, 

which is described later (d1 	5 d2; a case where dl < d2 is illustrated in the 

drawing). 

[0051] 

The body 30 has a substantially cylindrical shape, and its back end 

portion is fixed to a front end portion of the socket 10 described above. 

[0052] 

The reflector 40 is formed as a solid of revolution, which is obtained by 

rotating, for example, a portion of a parabola around the axis C1. 	Inside of the 

reflector 40 is a parabolic reflection surface 40a. 	A light incident inlet 

(opening) 40b is formed in a back end of the reflector 40, opposing the light 

source 20. 	A light emission outlet (opening) 40c facing forward is formed in a 

front end of the reflector 40. 	The back end side of the reflector 40 is housed in 

the socket 10, and the front end side of the reflector 40 is housed in the body 30. 

The reflector 40 reflects the light, which goes out from the light-emitting surface 

21 and then enters from the light incident inlet 40b, on the reflection surface 40a. 

The reflected light is emitted from the light emission outlet 40c as controlled 

reflected light. 
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[0053] 

The hood 50 has a substantially cylindrical shape. 	The hood 50 

comprises a back portion 51, a middle portion 52, and a front portion 53, in this 

order from the back. 	The back portion 51 and the front portion 53 each have a 

cylindrical shape with a relatively thin thickness, and the middle portion 52 has a 

cylindrical shape with a relatively thick thickness. 

[0054] 

The back portion 51 has a tube shape with a thin thickness, and the 

vicinity of its back end is mounted onto a front end portion of the body 30. 

[0055] 

The middle portion 52 comprises a female screw portion 52a, a relief 

portion 52b, a ring engagement groove 52c, a protective glass housing portion 

52d, and a support protruding portion 52e, each formed on the inner peripheral 

surface in this order from the back. 	A male screw portion 60a of the holder 60, 

which is described later, is screwed into the female screw portion 52a. 	The 

relief portion 52b is a space for a tool (not shown) when the female screw 

portion 52a is worked. 	The ring engagement groove 52c has a concave shape 

provided all around the inner periphery surface. 	A snap ring R having elasticity 

is engaged with the ring engagement groove 52c. 	The snap ring R is provided 

for supporting a mounting ring portion 73 of the sharpener 70, which is 

described later, from the front. 	The protective glass housing portion 52d is a 

space for housing protective glass (not shown) therein, for example when the 

protective glass needs to be mounted as required by laws or regulations. 	The 

support protruding portion 52e is rectangular in cross section, and is protruding 

all around the inner periphery surface. 	In a case where the protective glass 

described above needs to be mounted, a peripheral edge of a front surface of 

the protective glass is mounted on the support protruding portion 52e, and then 

a peripheral edge of a back surface of the protective glass is retained by the 

snap ring R. 

[0056] 

In the front portion 53, which is located front side of the middle portion 

52, a baffled portion 53a is provided on the inner peripheral surface along a 
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circumferential direction. 

[0057] 

The holder 60 has a substantially cylindrical shape, and is mounted 

inside of the hood 50 described above. 	The diameter of the holder 60 is 

substantially same as the diameter of the light emission outlet 40c of the 

reflector 40, as illustrated in Fig. 2(A). 	The male screw portion 60a to be 

screwed into the female screw portion 52a of the hood 50 is formed (threaded) 

in a middle portion in a front-back direction on the outer periphery surface of the 

holder 60. 	The holder 60 has a pressing portion 60b at its front end. 	The 

pressing portion 60b is provided for the purpose of pressing the mounting ring 

portion 73 of the sharpener 70, which is described later, from the back. 	An 

annular notch portion 60c is formed outside of the pressing portion 60b all 

around. 	The annular notch portion 60c is provided for the purpose of avoiding 

interference with the snap ring R when the sharpener 70 is not used. 	The 

holder 60 holds the mounting ring portion 73 of the sharpener 70 between itself 

and the snap ring R. 

[0058] 

The sharpener 70 is described with reference to Figs. 3 to 6. 

[0059] 

Fig. 3 is an exploded oblique view of the sharpener 70 viewed from its 

back end side. 	Fig. 4 is an oblique view of the sharpener 70 viewed from its 

front end side. 	Fig. 5 is a schematic cross sectional view of the sharpener 70 

and the light source 20, cut by a plane that includes the axis C1. 	Fig. 6 is an 

optical path diagram, illustrating optical paths of the light emitted from the light 

source 20 in the lighting fixture 1. 

[0060] 

As illustrated in these drawings, the sharpener 70 comprises an inner 

louver portion 71, an outer louver portion 72, a mounting ring portion 73, first 

arm portions 74, and second arm portions 75. 	In addition, a condenser lens 76 

is mounted in the sharpener 70. 

[0061] 

The inner louver portion 71 has a substantially cylindrical shape, with 
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reference to (around) the axis C1. 	As illustrated in Fig. 5, when an edge 

surface on the front side of the inner louver portion 71 is defined as a front end 

71a and when an edge surface on the back side is defined as a back end 71b, a 

lens mounting portion 71c is provided on a back end side (near the back end 

71b) of the inner louver portion 71. 	The condenser lens 76 mounted to the lens 

mounting portion 71c is a convex lens, whose front surface 76a is a convex 

surface and whose back surface 76b is a plane surface, as illustrated in Fig. 

2(B) and Fig. 5. 	A point at which the front surface 76a and the axis C1 

intersect with each other becomes the center C3 of the condenser lens 76. 

[0062] 

As illustrated in Fig. 2(B), in the lens mounting portion 71c, protruding 

portions 71d are disposed on its front end side on the inner periphery surface 

and lug portions 71e are disposed on its back end side. 	The protruding 

portions 71d are formed at positions, at which the inner periphery surface is 

divided into three equal parts. 	Each protruding portion 71d is formed by 	four 

tilted surfaces whose inner side being tapered. 	The tilted surface on the back 

side becomes a mounting surface 71f, tilting forward toward the center. 	On the 

other hand, the lug portions 71e are disposed among the three protruding 

portions 71d described above in a circumferential direction. 	Slits S in a 

direction along the axis C1 are formed on both sides of each of the lug portions 

71e in the circumferential direction. 	The lug portions 71e are elastically 

deformable in expanding and shrinking radial directions thanks to the slits S. 	A 

protruding engagement lug 71g is provided on the inner side of the lug portion 

71e. 

[0063] 

The condenser lens 76 is mounted in the lens mounting portion 71c, as 

described below. 	The front surface 76a of the condenser lens 76 is opposed to 

an opening of the back end 71b of the inner louver portion 71. 	The back 

surface 76b of the condenser lens 76 is pressed forward along the axis C1. 	At 

this time, the lug portion 71e is elastically deformed and expands outward, due 

to the condenser lens 76 abutting on the engagement lug 71g. 	This expansion 

allows the condenser lens 76 to pass therethrough. 	The condenser lens 76 will 
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not be pressed in any further when the front surface 76a of the condenser lens 

76 abuts on the protruding portions 71d. 	At the substantially same time, the 

back surface 76b of the condenser lens 76 finishes passing through the 

engagement lug 71g. 	This allows the lug portion 71e to be returned to its 

original shape due to the elasticity, and then the lug portion 71e engages with 

the peripheral edge of the back surface 76b of the condenser lens 76. 	As 

described above, the condenser lens 76 is mounted in the lens mounting portion 

71c, and properly positioned. 

[0064] 

As illustrated in Fig. 5, when the outer periphery edge of the back end 

71b of the inner louver portion 71 is defined as a back end side outer periphery 

edge a, a relation of dl 	s  d2 is obtained between the diameter d2 of the back 

end side outer periphery edge a of the inner louver portion 71 and the diameter 

dl of the light-emitting surface 21 of the light source 20, in the present 

embodiment. 	The example illustrated in Fig. 5 shows a case where dl < d2. 

[0065] 

This relation is further explained later, after the whole sharpener 70 is 

generally described. 

[0066] 

As illustrated in Fig. 2(B), a knurled portion 71h is provided on the inner 

peripheral surface of the inner louver portion 71 in a portion excepting the lens 

mounting portion 71c described above. 	The knurled portion 71h is provided for 

the purpose of diffusing reflected light, and is formed by repetitively providing a 

pattern of a protruding thread and a recessed thread, both in a front-back 

direction along the axis C1, in a circumferential direction. 

[0067] 

Inside of the inner louver portion 71 is a cylindrical first space G1, as 

illustrated in Fig. 5. 

[0068] 

The outer louver portion 72 has a substantially cylindrical shape, with 

reference to (around) the axis C1, which is a reference common with the inner 

louver portion 71, and having a diameter greater than the diameter of the inner 
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louver portion 71. 	The inner louver portion 71 and the outer louver portion 72 

are concentrically disposed around the axis C1. 	The outer louver portion 72 is 

disposed to cover the front end 71a side of the inner louver portion 71. 	A 

second space G2, which is an annular (toroidal) gap, is formed between the 

inner louver portion 71 and the outer louver portion 72. 	When an edge surface 

of the front side of the outer louver portion 72 is defined as a front end 72a, and 

when an edge surface of the back side of the outer louver portion 72 is defined 

as a back end 72b, a knurled portion 72c (see Fig. 3) is provided on the inner 

peripheral surface of the outer louver portion 72, throughout the length from the 

front end 72a to the back end 72b. 	The knurled portion 72c is similar to the 

knurled portion 71h of the inner louver portion 71. 

[0069] 

As illustrated in Figs. 3 and 4, the outer louver portion 72 and the inner 

louver portion 71 are connected by the first arm portions 74. 	Each first arm 

portion 74 has a long plate-like shape in a front-back direction. 	The first arm 

portions 74 are disposed at positions, at which the back end of the second 

space G2 is divided into three equal parts in a circumferential direction. 	The 

first arm portions 74 connect the outer periphery surface of the inner louver 

portion 71 and the inner periphery surface of the outer louver portion 72. 

[0070] 

The mounting ring portion 73 has a substantially cylindrical shape, 

having a diameter larger than the diameter of the outer louver portion 72, and 

around the common axis C1. 	The mounting ring portion 73 is concentrically 

disposed with respect to the inner louver portion 71 and the outer louver portion 

72 described above. 	The mounting ring portion 73 has a cylindrical shape 

whose length in the direction along the axis C1 is shorter than those of the inner 

louver portion 71 and the outer louver portion 72. 	The mounting ring portion 73 

is disposed to cover the vicinity of the front end 72a of the outer louver portion 

72. 	A third space G3, which is an annular (toroidal) gap, is formed between the 

outer louver portion 72 and the mounting ring portion 73. 	When an edge 

surface of a front side of the mounting ring portion 73 is defined as a front end 

73a and when an edge surface of a back side of the mounting ring portion 73 is 
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defined as a the back end 73b, a knurled portion 73c is provided on the inner 

peripheral surface of the mounting ring portion 73 throughout the length from 

the front end 73a to the back end 73b. 	The knurled portion 73c is similar to the 

knurled portion 71h of the inner louver portion 71. 

[0071] 

The mounting ring portion 73 and the outer louver portion 72 are 

connected by the second arm portions 75. 	Each second arm portion 75 has a 

plate-like shape with its longitudinal direction being in a radial direction. 	The 

second arm portions 75 are disposed at positions, at which the third space G3 is 

divided into three equal parts in a circumferential direction. 	The second arm 

portions 75 connect the outer periphery surface of the outer louver portion 72 

and the inner periphery surface of the mounting ring portion 73. 	The positions 

of the three second arm portions 75 in a circumferential direction are set to be 

same as the positions of the three first arm portions 74. 	An annular notch 

portion 73d (see Fig. 2(c)) is formed on the outer periphery of the front end 73a 

of the mounting ring portion 73, all around. 

[0072] 

In the sharpener 70 described above, the portions excepting the 

condenser lens 76, i.e., the inner louver portion 71, the outer louver portion 72, 

the mounting ring portion 73, the first arm portion 74, and the second arm 

portion 75 are integrally formed. 	As a result, the number of components can be 

reduced down to one and thus the number of assembly steps can be reduced, 

compared with a case where these components are separately formed and then 

assembled. 

[0073] 

The sharpener 70 with the configuration as described above is mounted 

(positioned and fixed) inside of the hood 50 by the mounting ring portion 73, 

which is held between the snap ring R and the holder 60, as illustrated in Figs. 

2(A) and (C). 

[0074] 

The snap ring R is engaged with the ring engagement groove 52c on the 

inner periphery surface of the hood 50. 	The annular notch portion 73d of the 
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front end 73a of the mounting ring portion 73 is engaged with the snap ring R. 

On the other hand, on the inner peripheral surface of the hood 50, the female 

screw portion 52a is threaded as described above, and the male screw portion 

60a of the holder 60 is screwed into the female screw portion 52a. 	As a result, 

the back end 73b of the mounting ring portion 73 is pressed by the pressing 

portion 60b of front end of the holder 60. 	This pressing allows the mounting 

ring portion 73 to be held between the snap ring R and the holder 60. 	As a 

result, the whole sharpener 70 is positioned and fixed at a predefined position, 

as illustrated in Fig. 2(A). 

[0075] 

In the condition where the sharpener 70 is positioned as described 

above, the back ends of the inner louver portion 71 and the outer louver portion 

72 of the sharpener 70 are inserted into the reflector 40. 	In addition, the 

mounting ring portion 73 and the holder 60 located on the back end side of the 

mounting ring portion 73 together form so to speak a third louver portion. 	At 

this time, the back end of the holder 60 is located close to the light emission 

outlet 40c of the reflector 40, and thus light leakage therebetween and 

occurrence of unwanted reflection are prevented. 

[0076] 

Relative positioning of each component of the sharpener 70, and optical 

paths of the light emitted from the light-emitting surface 21 of the lighting fixture 

1 are described with reference to Figs. 5 and 6. 	Note that the position of the 

sharpener 70 being mounted as illustrated in Fig. 6 differs from the position of 

the sharpener 70 being mounted as illustrated in Fig. 2(A). 	In other words, in 

Fig. 2(A), the sharpener 70 is mounted by holding the mounting ring portion 73 

between the snap ring R and the holder 60, in a state where the protective glass 

housing portion 52d as a space is fixed on the immediately front side of front 

end of the sharpener 70. 	Therefore, even when a disk-shaped protective glass 

is mounted on the support protruding portion 52e by using the snap ring R, the 

position of the sharpener 70 to be mounted does not change. 	In this case, 

since the position of the sharpener 70 to be mounted does not change 

regardless of whether or not the protective glass is mounted, optical paths of the 
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light emitted from the light-emitting surface 21 of the light source 20 match with 

one another with high accuracy. 

[0077] 

In contrast, the sharpener 70 illustrated in Fig. 6 does not have a 

protective glass housing portion 52d, and is mounted by causing the front end 

73a of the mounting ring portion 73 of the sharpener 70 to abut on the support 

protruding portion 52e, and by holding the mounting ring portion 73 between the 

support protruding portion 52e and the holder 60. 	In this case, the snap ring R 

is not needed. 

[0078] 

In the description above, explanation is given about the protective glass 

(not shown). 	However, instead of the protective glass (not shown), this 

explanation may be applicable to, for example, about whether or not an optional 

disk-shaped filter (not shown) is mounted. 

[0079] 

General explanation of the sharpener 70 is as described above. 

[0080] 

Special configuration, effects, and advantages of the sharpener 70 are 

now described below. 

[0081] 

For the purpose of explanation, the axis Cl in Figs. 5 and 6 is used to 

define a boundary, and the right side of the axis C1 is defined as a first side, and 

the left side is defined as a second side. 

[0082] 

As illustrated in Fig. 5, the diameter of the edge portion 21a of the 

light-emitting surface 21 of the light source 20 is defined as a diameter dl (same 

as the diameter of the light-emitting surface 21), and the diameter of the back 

end side outer periphery edge a of the inner louver portion is defined as a 

diameter d2. 

[0083] 

A straight line that passes through a back end side inner periphery edge 

c on the first side of the outer louver portion 72 and also passes through a front 
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end side inner periphery edge d on the second side is defined as a first 

reference line Ml. 	In addition, a straight line that passes through the edge 

portion 21a on the second side of the light-emitting surface 21 of the light source 

20 and also passes through the center C3 of the condenser lens 76 is defined as 

a second reference line M2. 	In addition, a straight line that passes through the 

edge portion 21a on the first side of the light-emitting surface 21 and also 

passes through the front end side inner periphery edge d on the first side of the 

outer louver portion is defined as a third reference line M3. 

[0084] 

Based on these definitions, the sharpener 70 of the present embodiment 

is configured as described below, and exhibits effects and advantages as 

described below. 

[0085] 

(1) The sharpener 70 comprises the inner louver portion 71 and the outer 

louver portion 72, each formed cylindrically. 	The inner louver portion 71 and 

the outer louver portion 72 are concentrically disposed around the axis C1 that 

extends forward from the center C2 of the light-emitting surface 21. 

Respective back ends 71b, 72b of the inner louver portion 71 and the outer 

louver portion 72 are disposed nearer to the light-emitting surface 21, and their 

respective front ends 71a, 72a are disposed farther from the light-emitting 

surface 21. 	In addition, the front end 71a of the inner louver portion 71 is 

located nearer to the light-emitting surface 21 than the front end 72a of the outer 

louver portion 72 is. 

[0086] 

As illustrated in Fig. 6, the light emitted from the front end of the first 

space G1, which is inside of the inner louver portion 71, is defined as a first 

emission light. 	In addition, the light emitted from the front end of the second 

space G2, which is between the inner louver portion 71 and the outer louver 

portion 72, is defined as a second emission light. 	In addition, the light emitted 

from the front end of the third space G3, which is between the outer louver 

portion 72 and the mounting ring portion 73, is defined as a third emission light. 

Emission angles of each of the first emission light, the second emission light, 

20 



and the third emission light are respectively defined as a first emission angle 01, 

a second emission angle 82, and a third emission angle 83. 

[0087] 

Based on these definitions, since the sharpener 70 is configured such 

that the front end 71a of the inner louver portion 71 is located nearer to the 

light-emitting surface 21 than the front end 72a of the outer louver portion 72 is, 

among the first emission light that enters from the back end 71b of the inner 

louver portion 71 and passes through the first space G1 and goes out from the 

front end 71a, the amount of the light that travels away from the axis C1 can be 

increased and the first emission angle 01 can be increased, compared with a 

case where the front ends 71a, 72a of the inner louver portion 71 and the outer 

louver portion 72 are located at the same position. 

[0088] 

In addition, among the second emission light that enters from the back 

end of the second space G2, which is between the inner louver portion 71 and 

the outer louver portion 72, and passes through the second space G2 and goes 

out from the front end, the amount of the light that approaches the axis C1 can 

be increased, and the second emission angle 62 can be increased. 

[0089] 

In addition, the first emission angle 01 of the first emission light emitted 

from the first space G1 and the second emission angle 62 of the second 

emission light emitted from the second space G2 can be made substantially 

same, by adjusting as appropriate under the condition where the position of the 

front end 71a of the inner louver portion 71 is located nearer to the light-emitting 

surface 21 than the front end 72a of the outer louver portion 72 is. 	In this case, 

a substantially same region can be irradiated by the first emission light and 

second emission light, thereby soft light is obtained. 

[0090] 

(2) The portion of the front end side outer periphery edge b of the inner 

louver portion 71 appeared on the first side in the cross section is located on the 

first reference line M1 or forward than the first reference line. 	In other words, 

when the first reference line M1 is used to define a boundary to divide a plane 
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into two regions (a region of an arrow Fl and a region of an arrow R1), the 

portion of the front end side outer periphery edge b appeared on the first side in 

the cross section belongs to the region of the arrow F1, including the first 

reference line Ml. 

[0091] 

As a result, the inner louver portion 71 can adjust (control) the amount of 

light and the emission angle (see the second emission angle 82 in Fig. 6) of the 

light that goes out from the second space G2 and approaches the axis C1. 

[0092] 

In an opposite situation, i.e., if the front end side outer periphery edge b 

of the inner louver portion 71 is located backward than the first reference line 

Ml, then the light that passes on the first reference line M1 does not strike the 

front end 71a of the inner louver portion 71. 	As a result, the front end 71a of 

the inner louver portion 71 is no longer capable of controlling (adjusting) the 

light amount and the second emission angle 02 of the light that goes out from 

the second space G2 and then approaches the axis C1. 

[0093] 

(3) The portion of the front end side inner periphery edge e of the inner 

louver portion 71 appeared on the first side in the cross section is located on the 

second reference line M2 or backward than the second reference line M2. 	In 

other words, when the second reference line M2 is used to define a boundary to 

divide a plane into two regions (a region of an arrow F2 and a region of an arrow 

R2), the portion of the front end side inner periphery edge e appeared on the 

first side in the cross section belongs to the region of the arrow R2, including the 

second reference line M2. 

[0094] 

As a result, the inner louver portion 71 does not reduce the amount of 

light that goes out from the light-emitting surface 21 and passes through and 

goes out from the first space G1. 

[0095] 

In an opposite situation, i.e., if the front end side inner periphery edge e 

of the inner louver portion 71 is located forward than the second reference line 
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M2, then the amount of light and the emission angle of the light that goes out 

from the inner louver portion 71 would be inadvertently reduced. 

[0096] 

The inner louver portion 71 satisfies all the conditions described above 

in (1) to (3) only when the front end 71a is located within a range H shown in Fig. 

5. 	In other words, this is when the front end 71a is located between the 

position illustrated by a solid line, at which the front end side outer periphery 

edge b is located on the first reference line Ml, and the position illustrated by a 

double-dashed chain line, at which the front end inner periphery edge e is 

located on the second reference line M2. 	In other words, the position of the 

front end 71a can be changed as appropriate in the range H. 

[0097] 

(4) The back end 71b of the inner louver portion 71 is disposed nearer to 

the light-emitting surface 21 than the back end 72b of the outer louver portion 72 

is. 

[0098] 

This configuration allows the inner louver portion 71 to increase the 

amount of light that goes out from the light-emitting surface 21 and then enters 

from the back end 71 b of the inner louver portion 71. 

[0099] 

(5) The distance from the axis C1 to the back end side outer periphery 

edge a of the inner louver portion 71 (d2/2) is same as or longer than the 

distance from the axis C1 to the edge portion 21a of the light-emitting surface 21 

(d1/2). 	In other words, the diameter d2 of the back end side outer periphery 

edge a is set to be same as or greater than the diameter dl of the edge portion 

21a of the light-emitting surface 21 (d2 	dl; a case where d2 > dl is 

illustrated the drawing). 

[0100] 

This configuration allows the inner louver portion 71 to prevent the direct 

light that approaches the axis C1 from being included in the light that goes out 

from the light-emitting surface 21 and is then emitted from the second space G2. 

[0101] 
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(6) The back end side outer periphery edge a of the inner louver portion 

71 is located on the third reference line M3 or nearer to the axis C1 than the 

third reference line M3. 	In other words, when the third reference line M3 is 

used to define a boundary to divide a plane into two regions (a region of an 

arrow F3 and a region of an arrow R3), the portion of the back end side outer 

periphery edge a appeared on the first side in the cross section belongs to the 

region of the arrow F3, including a position on the third reference line M3. 

[0102] 

In this case, a portion of the light emitted from the vicinity of the edge 

portion 21a of the light-emitting surface 21 passes outside of the back end side 

outer periphery edge a, and passes through the second space, and passes 

inside of the front end side inner periphery edge d of the outer louver portion 72, 

and is then emitted as direct light traveling in a direction away from the axis C1. 

[0103] 

(7) When the back end side outer periphery edge a of the inner louver 

portion 71 is located farther from the axis C1 than the third reference line M3 is 

(in a case where it belongs to the region of the arrow R3), the light that goes out 

from the light-emitting surface 21 and passes through the second space G2 is 

not emitted as direct light. 	In other words, it is possible to make all the light 

emitted from the second space G2 to be indirect light, which is controlled, for 

example by the reflector 40 (see Fig. 6) or the like. 

[0104] 

(8) The sharpener 70 comprises the inner louver portion 71, the outer 

louver portion 72, the annular mounting ring portion 73 disposed outside of the 

outer louver portion 72, the first arm portions 74 that connect the inner louver 

portion 71 and the outer louver portion 72, and the second arm portions 75 that 

connect the outer louver portion 72 and the mounting ring portion 73. 

[0105] 

As a result, the inner louver portion 71 and the outer louver portion 72 

can be disposed in predefined positions by holding the mounting ring portion 73, 

for example inside of the hood 50 by means of the hood 50. 

[0106] 
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(9) In the sharpener 70, the inner louver portion 71, the first arm portions 

74, the outer louver portion 72, the second arm portions 75, and the mounting 

ring portion 73 are integrally formed. 

[0107] 

As a result, the number of components and the number of assembly 

steps can be reduced, compared with a case where these components are 

separately formed and then assembled. 

[0108] 

With reference to the optical path diagram of Fig. 6, the effects and 

advantages of the lighting fixture 1, in which the sharpener 70 described above 

is incorporated, is described. 

[0109] 

Optical paths (light) L1 to L5 in Fig. 6 are as described below. 

[0110] 

Two optical paths designated by L1, L1 are optical paths of the light, 

which goes out from the edge portion 21a of the light-emitting surface 21 on the 

first side and on the second side, and passes through the center C3 of the 

condenser lens 76 and through the first space G1, and is then emitted. 	The 

optical path L1 coincides with the second reference line M2 illustrated in Fig. 5. 

The optical paths L1, L1 respectively pass through the front end side inner 

periphery edges e, e of the inner louver portion 71 on the first side and on the 

second side. 	The angle formed by the two optical paths L1, L1 becomes the 

first emission angle 91. 	The light within the range of the first emission angle 01 

becomes direct light. 	In other words, in the illustrated example, the light 

emitted from the first space G1 (first emission light) is direct light. 

[0111] 

An optical path designated by L2 is an optical path of the light, which is 

emitted from the edge portion 21a of the light-emitting surface 21 on the second 

side, and reflected on a point P1 on the reflection surface 40a of the reflector 40, 

and then passes through the second space G2 and through the front end side 

outer periphery edge b of the inner louver portion 71, and is then emitted. 

[0112] 
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An optical path designated by L3 is an optical path of the light, which 

goes out from the edge portion 21a of the light-emitting surface 21 on the first 

side, passes through the second space G2 and through the front end side inner 

periphery edge d of the outer louver portion 72, and is then emitted. 	The 

optical path L3 coincides with third reference line M3 illustrated in Fig. 5. 	In 

addition, in the illustrated example, the optical path L3 passes through the back 

end side outer periphery edge a of the inner louver portion 71. 

[0113] 

The angle formed by the optical path L2 and the optical path L3 becomes 

the second emission angle 02. 	The light within the range of the second 

emission angle 02 becomes indirect light. 	In other words, in the illustrated 

example, the light emitted from the second space G2 (second emission light) is 

indirect light that is reflected on the reflection surface 40a. 	If the back end side 

outer periphery edge a of the inner louver portion 71 is located nearer to the 

axis C1 than the third reference line M3 is, as illustrated in Fig. 5, then direct 

light is partly included in the light that is emitted from the second space G2. 

Note that, in terms of enhancing controllability of the emission light, it would be 

preferable that direct light is not included in the light that is emitted from the 

second space G2. 

[0114] 

An optical path designated by L4 is an optical path of indirect light, which 

is emitted from the edge portion 21a of the light-emitting surface 21 on the 

second side, and reflected at a point P2 on the reflection surface 40a, and then 

passes through the third space G3, and through vicinity of the front end side 

outer periphery edge f of the outer louver portion 72. 

[0115] 

An optical path designated by L5 is an optical path of indirect light, which 

is emitted from the edge portion 21a of the light-emitting surface 21 on the first 

side, and reflected at a point P3 on the reflection surface 40a, and then passes 

through the back end side outer periphery edge g of the outer louver portion 72, 

and through the third space G3, and through the inner edge of the support 

protruding portion 52e of the hood 50. 
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[0116] 

The angle formed by the optical path L4 and the optical path L5 becomes 

the third emission angle 63. 	The light within the range of the third emission 

angle 63 becomes indirect light. 	In other words, in the illustrated example, the 

light emitted from the third space G3 (third emission light) is indirect light that is 

reflected on the reflection surface 40a. 

[0117] 

In the description above, the light of the second emission angle 62 

emitted from the second space G2 and the light of the third emission angle 03 

emitted from the third space G3 have been explained only for light on the first 

side. 	However, this explanation may be applicable also for the light on the 

second side. 

[0118] 

The lighting fixture 1 in the present embodiment is configured such that 

each of the first emission angle 91, the second emission angle 62, and the third 

emission angle 03 is within ±5 degrees from a predefined emission angle. 

[0119] 

As a result, the optical path L1, the optical path L2, and the optical path 

L4 on the first side become substantially in parallel one another, and the optical 

path L1, the optical path L3, and the optical path L5 on the second side become 

substantially in parallel one another. 	Therefore, the light emitted from the first 

space G1, the second space G2, and the third space G3 substantially overlay 

with one another, thereby an irradiated region F is formed. 	As a result, the 

irradiated region F with soft and highly uniform light can be obtained. 

Description of references 

[0120] 

1 	lighting fixture 

10 	socket 

20 	light source 

21 	light-emitting surface 

21a 	edge portion of the light-emitting surface 
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30 	body 

40 	reflector 

50 	hood 

60 	holder 

70 	sharpener 

71 	inner louver portion 

71a 	front end of the inner louver portion 

71b 	back end of the inner louver portion 

72 	outer louver portion 

72a 	front end of the outer louver portion 

72b 	back end of the outer louver portion 

73 	mounting ring portion 

74 	first arm portion 

75 	second arm portion 

76 	condenser lens 

C1 	axis 

C2 	center of the light-emitting surface 

C3 	center of the condenser lens 

a 	back end side outer periphery edge of the inner louver portion 

b 	front end side outer periphery edge of the inner louver portion 

c 	back end side inner periphery edge of the outer louver portion 

d 	front end side inner periphery edge of the outer louver portion 

dl 	diameter of the light-emitting surface (diameter of the edge portion of the 

light-emitting surface) 

d2 	diameter of the back end side outer periphery edge of the inner louver 

portion 

e 	front end side inner periphery edge of the inner louver portion 

f 	front end side outer periphery edge of the outer louver portion 

g 	back end side outer periphery edge of the outer louver portion 

G1 	first space (inside of the inner louver portion) 

G2 	second space (gap between the inner louver portion and outer louver 

portion) 
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G3 third space (gap between the outer louver portion and mounting ring 

portion) 

M1 first reference line 

M2 second reference line 

M3 third reference line 

01 first emission angle (emission angle of the first emission light) 

02 second emission angle (emission angle of the second emission light) 

03 third emission angle (emission angle of the third emission light) 

29 



Claims 

1. A sharpener for controlling light from a light source and a reflector and 

for emitting controlled light comprising: 

a cylindrical inner louver portion and a cylindrical outer louver portion, 

which are concentrically disposed around an axis that extends forward from the 

center of the light-emitting surface, 

wherein a back end of the inner louver portion and a back end of the 

outer louver portion are disposed nearer to the light-emitting surface, and a front 

end of the inner louver portion and a front end of the outer louver portion are 

disposed farther from the light-emitting surface, and the front end of the inner 

louver portion is disposed nearer to the light-emitting surface than the front end 

of the outer louver portion is, 

wherein, in a cross section of the sharpener, the cross section being cut 

by a plane that includes the axis, 

when the axis is used to define a boundary to divide into one side and 

another side in the cross section, and when a straight line that passes through a 

back end side inner periphery edge of the outer louver portion located on the 

one side and also passes through a front end side inner periphery edge of the 

outer louver portion located on the another side is defined as a first reference 

line, 

a portion of a front end side outer periphery edge of the inner louver 

portion appeared on the one side in the cross section is located on the first 

reference line or forward than the first reference line. 

2. The sharpener according to claim 1, comprising: 

a condenser lens disposed in the vicinity of the back end of the inner 

louver portion, 

wherein, when a straight line that passes through an edge portion of the 

light-emitting surface on the another side in the cross section and also passes 

through the center of the condenser lens is defined as a second reference, 

a portion of a front end side inner periphery edge of the inner louver 

portion appeared on the one side in the cross section is located on the second 
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reference line or backward than the second reference line. 

3. The sharpener according to claim 1 or 2, wherein the back end of the 

inner louver portion is disposed nearer to the light-emitting surface than the 

back end of the outer louver portion is. 

4. The sharpener according to claim 3, wherein the distance from the 

axis to a back end side outer periphery edge of the inner louver portion is same 

as or longer than the distance from the axis to an edge portion of the 

light-emitting surface. 

5. The sharpener according to claim 4, 

wherein, when a straight line that passes through an edge portion of the 

light-emitting surface on the one side in the cross section and also passes 

through the front end side inner periphery edge on the one side of the outer 

louver portion is defined as a third reference line, 

the back end side outer periphery edge of the inner louver portion is 

located on the third reference line or in a portion nearer to the axis than the third 

reference line is. 

6. The sharpener according to claim 4, 

wherein, when a straight line that passes through an edge portion of the 

light-emitting surface on the one side in the cross section and also passes 

through the front end side inner periphery edge on the one side of the outer 

louver portion is defined as a third reference line, 

the back end side outer periphery edge of the inner louver portion is 

located in a portion farther from the axis than the third reference line is, 

excepting on the third reference line. 

7. The sharpener according to any one of claims 1 to 6, comprising: 

an annular mounting ring portion disposed outside of the outer louver 

portion, 
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a first arm portion connecting the inner louver portion and the outer 

louver portion, and 

a second arm portion connecting the outer louver portion and the 

mounting ring portion. 

8. The sharpener according to claim 7, wherein the inner louver portion, 

the first arm portion, the outer louver portion, the second arm portion, and the 

mounting ring portion are integrally formed. 

9. A lighting fixture comprising: 

a light source whose axis passing through the center of a light-emitting 

surface, 

a reflector for reflecting light from the light-emitting surface, and 

a sharpener for controlling light from the light-emitting surface and the 

reflector, and for emitting controlled light, 

wherein the sharpener is the sharpener according to claim 7 or 8. 

10. The lighting fixture according to claim 9, 

wherein, when the light emitted from inside of the inner louver portion of 

the sharpener is defined as a first emission light, and when the light emitted 

from between the inner louver portion and the outer louver portion is defined as 

a second emission light, and when the light emitted from between the outer 

louver portion and the mounting ring portion is defined as a third emission light, 

and 

when emission angles of the first emission light, the second emission 

light, and the third emission light in a cross section are respectively defined as a 

first emission angle, a second emission angle, and a third emission angle, 

each of the first emission angle, the second emission angle, and the 

third emission angle is within ±5 degrees from a predefined emission angle. 
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