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ABSTRACT
Provided is a lighting apparatus that is suitable as a substi
tute for a conventional halogen lamp when positively uti

lizing leaked light. The lighting apparatus comprises: a heat
dissipator 12 that is in one of a bottomed cylindrical shape
and a bowl shape , and that has a bottom portion , a circum
ferential wall portion , and an opening; and a light-emitting
device 18b that is provided inside the heat dissipator 12 at
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the bottom portion and is operable to emit light, wherein the

heat dissipator 12 has one ormore windows 19 for leaking

the emitted light outside the heat dissipator 12 .
22 Claims, 20 Drawing Sheets
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emitted from an opening of a reflector, and is also emitted as
film . In a commercial facility or the like , the
Matter enclosed in heavy brackets [ ] appears in the reflective
leaked
light
utilized to enhance " perceived
original patent but forms no part of this reissue specifica
- 55 brightness" ofisthepositively
.
cd
entire
space
.
tion ; matter printed in italics indicates the additions
However
,
each
of
the
aforementioned
conventional
made by reissue ; a claim printed with strikethrough
reflector LED lighting apparatuses employs a metal reflec
indicates that the claim was canceled , disclaimed , or held tor. Therefore , light of an LED is only emitted from an
invalid by a prior post-patent action or proceeding.
opening of the metal reflector, and leaked light is not
ILLUMINATING APPARATUS

leaked light from a neck portion that does not include a

10

TECHNICAL FIELD

produced . Accordingly , in the case of positively utilizing

leaked light, these reflector LED lighting apparatuses are not

suitable as substitutes for conventional halogen lamps.

The present invention relates to a lighting apparatus

Also , a reflector halogen lamp is sometimes used as spot

including a light-emitting device such as an LED (Light

lighting in a store or the like. In this case, facets are formed

Emitting Diode ).

on a reflector of the halogen lamp so as to control light
distribution. Accordingly, when an LED lighting apparatus

BACKGROUND ART
As a lighting apparatus such as spot lighting in a com

substitutes for such a halogen lamp, it is necessary that

facets are also formed on a reflector of the LED lighting
mercial facility or a private residence , a reflector halogen 20 apparatus so as to appropriately control light distribution .
However, if a reflector is made of metal, a special
lamp has been widely prevalent.
Meanwhile , importance is placed on saving power con
processing technique is required to form facets on the

sumption and improving life in the field of spot lighting.

reflector, resulting in the manufacturing cost being signifi

Accordingly , research and development are carried out on
cantly increased . Furthermore , spot lighting is required to
technology for substituting a lighting apparatus including an 25 have various light distribution patterns. This means that a
LED (hereinafter “ LED lighting apparatus ” ) for a conven - different metal reflector needs to be prepared for each light

tional light bulb . Reflector halogen lamps are no exceptions, distribution pattern . As a result , an increase in the manufac
and a number of reflector LED lighting apparatuses have turing cost becomes even more problematic .
been proposed as substitutes for such reflector halogen
A first object of the present invention is to provide a
30 lighting apparatus that substitutes for a conventionalhalogen
lamps (see Patent Literatures 1 and 2 ).
In general, an LED produces heat when lit, and the higher
lamp when positively utilizing leaked light .
the temperature of the LED is , the lower the light- emitting
A second object of the present invention is to provide a
efficiency of the LED is. Therefore , in the practical application of an LED lighting apparatus, it is an important issue

technique for controlling light distribution at low cost while
maintaining high heat dissipation characteristics .

the size limitation , which requires the LED lighting appa

Solution to Problem

to improve heat dissipation characteristics without violating 35

ratus to have a size attachable to existing equipment. To

address the above issue , technology is proposed that utilizes

A first aspect of the present invention is a lighting

a reflector LED lighting apparatus also as a heat dissipator apparatus comprising: a heat dissipator that is in one of a
by employing a metal reflector (see Patent Literature 3 , for 40 bottomed cylindrical shape and a bowl shape, and that has
example ). According to this technology , the heat dissipation
a bottom portion , a circumferential wall portion , and an
characteristics of the reflector LED lighting apparatus are opening ; and a light-emitting device that is provided inside
the heat dissipator at the bottom portion and is operable to
improved without violating the size limitation .
emit light, wherein the heat dissipator has one or more
CITATION LIST
45 windows for leaking the emitted light outside the heat
dissipator.
Patent Literature
A second aspect of the present invention is a lighting
apparatus comprising : a heat dissipator that is in one of a
bottomed cylindrical shape and a bowl shape, and that has
[ Patent Literature 1 ]
Japanese Patent Application Publication No. 2007 -317431 50 a bottom portion , a circumferential wall portion , and an
[ Patent Literature 2 ]

opening; a light -emitting device that is provided inside the

Japanese Registered Utility Model No. 3153732

heat dissipator at the bottom portion and is operable to emit

Japanese Patent Application Publication No . 2006 -202612

heat dissipator, and is operable to reflect the emitted light

[Patent Literature 3 ]

SUMMARY OF INVENTION

light; and a reflector that is bowl-shaped and provided in the

55 toward the opening , wherein the reflector is made of a base

and a reflective film that covers the base , and the base is
made of one of resin and glass , and has facets .

Technical Problem
Advantageous Effects of Invention
In a conventional reflector halogen lamp, a reflector is 60
generally made by forming a reflective film ( e.g., vaporAccording to the first aspect of the present invention , the
deposited metal film or dielectric multilayer film ) on an
light of the light -emitting device is emitted from the opening
inner circumferential surface of a bowl-shaped glass base of the heat dissipator that is in one of a bottomed cylindrical
However, the reflective film is not usually formed on a neck
shape and a bowl shape, and also leaked outside the heat
portion of the glass base because the halogen lamp is fixed 65 dissipator through the one or more windows provided in the
to the neck portion with use of an adhesive agent. When such
circumferential wall portion of the heat dissipator. There
a reflector halogen lamp is lit , light of the halogen lamp is fore , the lighting apparatus according to the first aspect of

US RE47,293 E
the present invention is suitable as a substitute for a con

FIGS. 18A and 18B each show a modification pertaining

ventional halogen lamp when positively utilizing leaked
light.

to a structure of the opening of the heat dissipator.
FIG . 19 is a sectional view showing a structure of a

Also , according to the second aspect of the present

lighting apparatus according to Embodiment 2 of the present

invention , the reflector is made of one of resin and glass . 5 invention .

This makes it easy to form the facets on the base. Further -

FIG . 20 is a side view showing a structure of a lighting

more , since the heat dissipator 12 and the reflector 30 are apparatus according to Embodiment 3 of the present inven
separate members , a structure is possible where the heat tion .
dissipator 12 is commonly used while the reflector 30 is
FIG . 21 is a sectional view showing the structure of the
different depending on a light distribution pattern . This 10 lighting apparatus according to Embodiment 3 of the present
makes it possible to control light distribution at lower cost invention .
than a conventional structure, while maintaining high heat
DESCRIPTION OF EMBODIMENTS
dissipation characteristics .

BRIEF DESCRIPTION OF DRAWINGS

15

The following describes embodiments of the present

invention , with reference to the drawings .

FIG . 1 is a partial cutaway view showing a structure of a

Embodiment 1
lighting apparatus according to Embodiment 1 of the present
invention .
20 FIG . 1 is a partial cutaway view showing a structure of a
FIG . 2 shows a modification pertaining to the shape of lighting apparatus according to Embodiment 1 of the present
windows provided in a heat dissipator.
invention .
FIG . 3 shows a modification pertaining to the shape of the
lighting apparatus 1 includes, as main components
thereof, a case 11, a heat dissipator 12 , and a light- emitting
windows provided in the heat dissipator.
FIG . 4 shows a modification pertaining to the positional 25 module 18 . First, a schematic structure of each of these
relationship between a bottom portion and circumferential components is described . Then , a detailed structure of the
heat dissipator 12 is described .
wall portion of the heat dissipator.
FIGS. 5A and 5B are a side view and a bottom view ,
< Schematic Structure >
respectively , showing a modification pertaining to the
The case 11 is made of an insulating material such as
arrangement of the windows provided for the heat dissipator. 30 ceramics , and is composed of a cylindrical portion 11a and

FIGS. 6A , 6B , and 6C each show a modification pertain -

ing to the shape of the dissipator.
FIG . 7 shows a modification pertaining to a structure

where the windows provided for the heat dissipator are
closed off.

a protrusion 11b . The protrusion 11b extends from an end of

the cylindrical portion 11a . The cylindrical portion 11a
houses therein a lighting circuit 17 . A shell 15 , which is

made of metal, is provided on an outer circumferential

35 surface of the protrusion 11b . An end of the protrusion 11b

FIGS . 8A and 8B are a side view and a sectional view ,

is provided with an eyelet 16 , which is also made ofmetal.

respectively , showing a modification pertaining to the struc ture where the windows provided for the heat dissipator are

Both of the shell 15 and the eyelet 16 are connected to the
lighting circuit 17 via wiring lines , and serve as feed

closed off.

terminals that receive power supplied from an external

ture where the windows provided for the heat dissipator are
closed off.
FIGS. 10A and 10B are a side view and a sectional view ,

material, and is bowl- shaped with a bottom portion 12a and
a circumferential wall portion 12b . The circumferential wall
portion 12b extends from the rim of the bottom portion 12a .

FIGS. 9A and 9B are a side view and a sectional view , 40 power source .
respectively , showing a modification pertaining to the struc
The heat dissipator 12 is made of a heat dissipating

respectively, showing a modification pertaining to a struc - 45 The heat dissipating material may be, for example , a metal

ture for guiding light toward the windows provided for the

material such as aluminum , a non - translucent ceramic mate

FIGS. 11A , 11B , and 11C area top view , a side view , and
a bottom view , respectively , showing a structure of a lens

these materials ( e . g .,multilayer structure ). In general, a resin
material has lower heat conductivity than a metalmaterial or

heat dissipator.

rial, a non - translucent resin material, or a combination of

and a light guiding member according to the modification 50 a ceramic material. However, it is possible to use a resin

material as a heat dissipating material, as long as the heat
shown in FIGS. 10A and 10B .
FIGS. 12A and 12B are a side view and a sectional view ,
value of the light -emitting module 18 is relatively low . In the
respectively, showing an example of the light guiding mem
case of using a resin material, it is more preferable to employ
a highly heat- conductive resin . The light- emitting module
ber also serving as a front cover .
FIGS. 13A and 13B are a side view and a sectional view , 55 18 is fixed to an inner surface of the bottom portion 12a of
respectively , showing a modification pertaining to a struc
the heat dissipator 12 , with use of an adhesive agent having
ture of the windows provided in the heat dissipator.
heat conductivity . The case 11 is fixed to an outer surface of
FIGS. 14A and 14B are a side view and a sectional view ,
the bottom portion 12a , with use of the adhesive agent. An
respectively , showing a modification pertaining to a struc - opening of the heat dissipator 12 is covered by a front cover
ture of the windows provided in the heat dissipator.
60 13 , with use of a metal fitting 14 . The front cover 13 is made
FIGS. 15A and 15B each show how the opening area of of a translucent material. The translucent material may be ,
each window is changed , in themodification shown in FIGS.
for example , resin , glass, or ceramics . The circumferential
wall portion 12b of the heat dissipator 12 has windows 19
14A and 14B .

FIG . 16 shows a modification pertaining to the shape of through which light emitted from the light- emitting module
the windows provided in the heat dissipator.
65 18 leaks. An inner circumferential surface of the heat
FIG . 17 shows a modification pertaining to the shape of dissipator 12 reflects light except the parts where the win
the windows provided in the heat dissipator .
dows 19 are provided , so that the heat dissipator 12 also

US RE47,293 E
serves as a reflector. The size of the heat dissipator 12 is
substantially equal to or smaller than the size of an existing

conventional halogen lamps have reflectors using dichroic
filters. When such halogen lamps are lit , the coloration of

reflector halogen lamp . For example , suppose that the lighting apparatus 1 substitutes for a reflector halogen lamp , and

translucent members may be colored in a manner that

leaked light may be specific (e .g., red ). Therefore, the

a range of approximately 50 mm to 70 mm . In this case , the

1 is more suitable as a substitute for each halogen lamp.

opening diameter of the heat dissipator 12 may be in the
range of approximately 50 mm to 70 mm or smaller .
The light-emitting module 18 is composed of a metal

Each of the through -holes of the windows 19 is arranged
extended line of a central axis 19c of the through - hole. In

the reflector of the halogen lamp has an opening diameter in 5 reproduces the specific color, so that the lighting apparatus
such that the light- emitting module 18 is located on an

substrate 18a , an LED device 18b , a silicone resin member 10 this way, light emitted from the light- emitting module 18 is

18c , and a lens 18d . Themetal substrate 18a is formed in the

leaked from the windows 19 , thus improving the “ perceived

following manner . First, an insulating film , such as a resin

radiance ” of the lighting apparatus 1 .

film , is formed on an upper surface of a metal base , such as

Note that in a conventional halogen lamp, the light

copper. Next, a wiring pattern is formed on the insulating distribution is controlled by a reflector, whereas in the
film . The wiring pattern is connected to the lighting circuit 15 lighting apparatus 1 , the light distribution is mainly con
17 by a wiring line. The LED device 18b is a so -called blue trolled by the lens 18d . As a result, in the lighting apparatus
light - emitting diode, and is mounted on the wiring pattern
1 , direct light from the light- emitting module 18 greatly
formed on the metal substrate 18a. The silicone resin mem
contributes to spot lighting , but reflected light on the inner
ber 18c is formed to enclose the LED device 18b , and is
circumferential surface of the heat dissipator 12 does not
made by dispersing yellow phosphor in a silicone resin . The 20 contribute much to the spot lighting . This means that the
LED device 18b is combined with the silicone resin member

windows 19 provided in the circumferential wall portion 12b

18c so as to obtain white light. The lens 18d is formed to

of the heat dissipator 12 do not affect the brightness of the
spot lighting .

enclose the silicone resin member 18c, and is made of a

translucentmaterial such as resin . The light- emitting module
< Modifications >
18 is arranged such that the optical axis of the light- emitting 25 The following modifications are acceptable in Embodi

module 18 coincides with the central axis of the heat m ent 1 described above.
dissipator 12 that is bowl-shaped .
( 1) According to Embodiment 1 , the shape , number, and

The lighting apparatus 1 is used by being mounted in a position of the windows 19 , and the relative size of the
socket provided in a commercial facility or the like. The windows 19 with respect to the heat dissipator 12 are
light emitted from the light - emitting module 18 is provided 30 specifically illustrated . However, the present invention is not
as spot lighting after passing through the front cover 13 from
limited to such . For example , the windows 19 may be

the opening of the heat dissipator 12, and also as leaked light
circumferential wall portion 12b of the heat dissipator 12 .

after passing through the windows 19 provided in the

rhombus -shaped and arranged like facets, as shown in FIG .
2 . Alternatively , the windows 19 may be slit-shaped and
arranged at equal intervals in a circumferential direction , as

This enhances the perceived brightness " of the entire space 35 shown in FIG . 3 . In the case where the windows 19 are

of a commercial facility or the like, with use of leaked light.
Also , heat generated by lighting the LED device 18b is

conducted to the heat dissipator 12 via the heat- conductive
adhesive agent and the metal substrate 18a that is a heat
conductive member, thereby dissipating heat effectively .

< Detailed Structure of Heat Dissipator >

As shown in FIG . 1 , the circumferentialwall portion 12b
of the heat dissipator 12 has the plurality of windows 19 .

Some of the windows 19 are arranged in a circumferential

slit- shaped , each slit does not always need to be a longitu
dinal slit as shown in FIG . 3 , but may be a lateral slit.

(2 ) According to Embodiment 1, the bottom portion 12a

of the heat dissipator 12 is positioned at an edge of the
40 circumferential wall portion 12b . However, the present

invention is not limited to such . For example , the bottom

portion 12a may be positioned at a middle part of the
circumferential wall portion 12b , as shown in FIG . 4 . This

makes it possible to provide a larger space for housing the

area 12c at equal intervals, and the rest of the windows 19 45 lighting circuit 17 . In this case , the windows 19 are provided

are arranged in a circumferential area 12d at equal intervals.
The circumferential area 12d is located closer to an opening

in an area of the circumferential wall portion 12b , which is
located between a virtual plane including the opening of the

edge of the heat dissipator 12 than the circumferential area
12c . In each of the circumferential areas 12c and 12d , the

heat dissipator 12 and a virtual plane that is perpendicular to
the central axis of the heat dissipator 12 and passes through

windows 19 are arranged at equal intervals in a circumfer - 50 the light -emitting module 18 .
ential direction . This enables the light distribution of the
( 3 ) According to Embodiment 1 , the windows 19 are
leaked light to be symmetrical in the circumferential direc - provided along the entire circumference of the circumfer
ential wall portion 12b . However, the present invention is
tion .
The windows 19 in the circumferential area 12d have a
not limited to such . For example , the windows 19 may be
size larger than those in the circumferential area 12c. This 55 provided in a part of the circumferential wall portion 12b in
makes it possible to leak more light at an angle close to a
the circumferential direction , as shown in FIGS . 5A and 5B .
direction in which spot lighting is emitted , thereby increas This enables the light distribution of the leaked light to be

ing the illuminance in the vicinity of a main irradiation area .
The windows 19 are formed such that through - holes

asymmetrical in the circumferential direction. Providing the

windows 19 in such a manner is particularly useful when

provided in the circumferential wall portion 12b of the heat 60 feed pins 20 are employed as feed terminals, as shown in

dissipator 12 are closed off by translucent members . The
translucent members may be made of, for example, resin ,

FIGS. 5A and 5B . This is because the direction of the
lighting apparatus 1 is fixed when attached to equipment.

translucentmembers may be colorless or colored . If colored ,
the translucent members function as color filters. Some

portion toward the opening edge , and the outer circumfer
ence converges to a constant value as it nears the opening

glass , or ceramics . Closing off the through - holes by the
(4 ) According to Embodiment 1 , the heat dissipator 12 is
translucent members prevents foreign substances , such as bowl- shaped , where the outer circumference of the circum
moisture and dust, from entering the heat dissipator 12 . The 65 ferential wall portion 12b becomes larger from the bottom
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edge . However, the present invention is not limited to such
as long as the heat dissipator 12 can house the light-emitting

module 18 . For example , the heat dissipator 12 may be
cylinder - shaped where the outer circumference of the cir

such as long as the windows 19 leak light. For example, the
central axis of each window 19 may be perpendicular to a
surface of the circumferential wall portion 12b or to the
central axis of the heat dissipator 12 that is bowl-shaped ( an

bottom portion to the opening edge, as shown in FIG . 6A .
Also , the heat dissipator 12 may be bowl-shaped where the

( 9 ) According to Embodiment 1, the light- emitting device
is an LED device . However, the present invention is not

constant rate , as shown in FIG . 6B . Furthermore , the heat

be an organic EL device.

cumferential wall portion is approximately constant from the 5 optical axis of the light- emitting module 18 ).

circumferential wall portion 12b extends outwardly at a

dissipator 12may be bowl-shaped where the circumferential 10

wall portion 12b extends outwardly and the outer circum ference thereof increases as it nears the opening edge , as

shown in FIG . 6C . Also , the shape of the heat dissipator 12

limited to such . For example, the light-emitting device may

( 10 ) According to Embodiment 1, the heat dissipator 12

also serves as a reflector. However, the present invention is
not limited to such . For example , a black coating material

may be applied to the inner circumferential surface of the
heat dissipator 12 , so that the inner circumferential surface
(5 ) Although the plurality of windows 19 are provided in 15 is not reflective .
Embodiment 1, the effect of the present invention is obtained
(11 ) According to Embodiment 1, the windows 19 are
as long as at least one of the windows 19 is provided .
provided in the circumferential wall portion 12b of the heat
(6 ) According to Embodiment 1 , the windows 19 are dissipator 12 . However, it is not limited to such . The

may be a shape obtained by combining these shapes.

formed by closing off the through -holes by the translucent windows 19 may be provided at the bottom portion 12a of
members . However, the present invention is not limited to 20 the heat dissipator 12 . In the case of providing the windows
such as long as the windows 19 transmit light. For example ,

19 at the bottom portion 12a , the windows 19 need to be

the windows 19 may be through -holes which are not closed
off by the translucent members .
(7 ) According to Embodiment 1 , the windows 19 have a

provided in an area not covered by the case 11 so as to leak
light outside.
( 12 ) According to Embodiment 1 , only the light naturally

structure where the translucent members are fit in the 25 reached the windows 19 is leaked from the windows 19 .

through -holes. However, the present invention is not limited

However, the present invention is not limited to such . For

to such in view of preventing the entrance of foreign

example , light may be positively guided toward the win

substances. For example, it is possible to provide a circum

dows 19 . FIGS. 10A and 10B each show an example where

ferential cover, which is made of a translucent material, on
both surfaces thereof, instead of fitting the translucentmem -

light guiding members 27 , which guide light emitted from
provided in the heat dissipator 12 . The light guiding mem

one of inner and outer surfaces of the heat dissipator, or on 30 the light- emitting module 18 toward the windows 19 , are

bers in the through - holes . FIG . 7 shows an example where

bers 27 are made of a translucent material. The light guiding

a circumferential cover 21 is provided on the inner surface

members 27 are provided at positions that are on the

of the heat dissipator 12 . The circumferential cover 21 may

circumferential surface of the lens 24 , and that correspond to

be, for example , a molded product made of a translucent 35 the windows 19. FIGS . 11A , 11B , and 11C each show an

material or a sheet that is made of a translucent material and

example of the structure of the lens 24 and the light guiding

adhered to the inner surface of the heat dissipator 12 . The

members 27 shown in FIGS . 10A and 10B . Since the

translucent material may be, for example , resin , glass, or
ceramics . Also , the circumferential cover 21 does not need

windows 19 in the circumferential wall portion 12b of the
heat dissipator 12 are provided at equal intervals in the

to cover the entire inner surface of the heat dissipator 12 , and 40 circumferential direction , the light guiding members 27 on

may cover at least the openings of the windows 19 . FIGS.
8A and 8B each show an example where a molded product

22 is provided for the heat dissipator 12 . The molded product
22 is formed by integrating a front cover 23, a lens 24 , and

the circumferential surface of the lens 24 are also provided
at equal intervals in the circumferential direction . According

to the stated structure , light is positively guided toward the
windows 19 , thus increasing the amount of light leaked from

a circumferential cover 25 . The molded product 22 and the 45 the windows 19 . Also , as shown in FIGS . 12A and 12B , a

heat dissipator 12 are fixed with use of an adhesive agent 26 .

light guiding member 28 may also serve as a front cover. In

Integration in the aforementioned manner simplifies the

this example , the light guiding member 28 is disc - shaped

manufacturing process . In this example, the light- emitting

with an opening at the center , so as to expose a light -emitting

module 18 does not include the lens . FIGS. 9A and 9B each

surface of the lens 24 from the opening . The light guiding

show an example where projections 25a , each in the shape 50 member 28 is made of, for example , translucent ceramics or
of a four- sided pyramid , are provided at positions of the the like . Also , as shown in FIGS. 13A and 13B , the windows
circumferential cover 25 that correspond to the windows 19 .
19 may be formed by exposing the circumferential surface

In this way, light that passes through the windows 19 is of the light guiding member 28 from the circumferential
scattered by the projections 25a, thereby further improving wall portion 12b of the heat dissipator 12 .
the “ perceived radiance ” of the lighting apparatus 1 . The 55 ( 13 ) According to Embodiment 1 , the opening area of
shape of the projections 25a is not limited to a four- sided each window 19 is fixed . However, the present invention is
pyramid . For example , the projections 25a may be in the not limited to such . For example, the opening area of each
shape of another polygonal pyramid ( e .g ., a three -sided
window 19 may be changeable. FIGS. 14A and 14B each
pyramid , a five -sided pyramid , or a six -sided pyramid ) or in show an example where a shutter 29 is provided so as to
the shape of a cone. In this example , the molded product 22 60 change the opening area of each window 19 . As shown in
is formed by integrating the front cover 23 and the circum - FIGS. 14A and 14B , the windows 19 that are slit -shaped are
ferential cover 25 , but the lens 24 is provided separately provided in the circumferential wall portion 12b of the heat
dissipator 12 at equal intervals in the circumferential direc
from the molded product 22 .
( 8 ) According to Embodiment 1 , the direction of the tion . The shutter 29 is made of a metal material, such as
central axis of each window 19 is set such that the light - 65 aluminum , or a non -translucent ceramic material. The shut
emitting module 18 is located on the extended line of the ter 9 is in the shape of a cylinder that fits on an outer surface
central axis . However, the present invention is not limited to
of the circumferential wall portion 12b of the heat dissipator

US RE47,293 E
12 . Also , the shutter 29 has slit -shaped through - holes at

10
opening. The non - translucent material may be, for example ,

positions corresponding to the windows 19 . The circumfer ential wall portion 12b of the heat dissipator 12 is fixed to

a metal material, a non -translucent ceramic material or a
non -translucent resin material. In the case of employing a

the case 11 , but not to the front cover 23 . On the other hand ,

highly heat conductive material, such as a metal material,

the shutter 29 is not fixed to the case 11 , but to the front 5 the heat dissipation characteristics of the lighting apparatus
cover 23 . This realizes a structure where the shutter 29 is are improved .
rotatable in the circumferential direction of the circumfer Also , in this example , protrusions 24a are provided on a
ential wall portion 12b . By rotating the shutter 29 , the circumferential surface of the lens 24 in a manner that the
positional relationship between the windows 19 of the protrusions 24a make contact with the front cover 13 . This

circumferential wall portion 12b and the throughholes of the 10 makes it possible to firmly fix the lens 24 .
shutter 29 is changed . This enables changing the opening

area of each window 19 . FIGS. 15A and 15B each show how

the opening area of each window 19 is changed . By chang

ing the opening area of each window 19 , the amount of light

Embodiment 2
FIG . 19 is a sectional view showing a structure of a

leaked from the circumferentialwall portion 12b of the heat 15 lighting apparatus according to Embodiment 2 of the present
dissipator 12 is adjusted .
invention .
In the above example , the shutter 29 is in contact with the
lighting apparatus 2 mainly includes the case 11, the
outer surface of the circumferential wall portion 12b of the heat dissipator 12 , the light- emitting module 18 , and a
heat dissipator 12 . However, it is not limited to such . For reflector 30 . Embodiment 2 is different from Embodiment 1
example , the shutter 29 may be in contact with the inner 20 in that: windows are not formed in the heat dissipator 12 ; the

surface of the circumferential wall portion 12b . Also , in a

case where the heat dissipator 12 is cylinder -shaped as

light- emitting module 18 does not include any lens; and the

lighting apparatus 2 includes the reflector 30 . Aside from

shown in FIG . 6A , the opening area of each window 19 may these differences , Embodiment 2 has the same structure as
Embodiment 1; therefore , descriptions thereof are omitted .
cylindrical axis of the heat dissipator 12 . Also , the windows 25 The reflector 30 is fixed inside the heat dissipator 12 with

be changed by sliding the shutter 29 in a direction of a

19 do not always need to be slit- shaped , and may take any

shape.

use of an adhesive agent, a screw , or the like. Since an outer

circumferential surface of the reflector 30 is in contact with

(14 ) According to Embodiment 1 , the windows 19 are the inner circumferential surface of the heat dissipator 12 ,
the mechanical strength is ensured to a certain degree even
wall portion 12b of the heat dissipator 12 . However, the 30 when the reflector 30 is made thinner . An opening is
present invention is not limited to such . For example , the provided at a bottom portion of the reflector 30 so as to
circumferential wall portion of the heat dissipator 12 may be expose the light- emitting module 18 . The light-emitting
formed by a metal mesh , as shown in FIG . 16 . Alternatively, module 18 is disposed in the opening.
the circumferential wall portion of the heat dissipator 12
The reflector 30 is composed of a base 30a and a reflective
formed by providing through - holes in the circumferential

may be formed by a punching metal, as shown in FIG . 17 . 35 film 30b . The base 30a is bowl-shaped , and has facets 30c
According to this structure , light is leaked from the entire

circumferential wall portion of the lighting apparatus 1.

Leaking the light in such a manner is similar to how the light
of a conventional reflector halogen lamp is leaked . Also , it

formed thereon . The base 30a is made of a material on which

the facets 30c can be easily formed . Examples of such a

material include resin and glass . The reflective film 30b is

made of a metal film or a dielectric multilayer film . The

is possible to reduce the weight of the entirety of the lighting 40 reflective film 30b may be made of not only a dielectric

apparatus , compared to Embodiment 1 . Furthermore , since

multilayer film but also a metal film , because light emitted

the heat dissipator 12 has a number of small through -holes ,
the flow speed of air that passes from the inside to the
outside of the heat dissipator 12 by convection is increased ,

light emitted from a halogen lamp.

from an LED device has a smaller infrared component than
According to the stated structure , heat generated by the

thus improving heat dissipation effect. In the case of the 45 light -emitting module 18 is conducted to the heat dissipator
metalmesh , the diameter of wire is preferably in the range
12 and thereby dissipated . This ensures high heat dissipation
of 0 . 1 mm to 0 .5 mm . In the case of the punching metal, the
characteristics. Also , since the base 30a of the reflector 30 is
diameter of each punching hole is preferably in the range of made of either resin or glass , the facets 30c can be easily
0 . 1 mm to 2 .0 mm . Also , in the case of the punching metal, formed on the base 30a. Furthermore , since the heat dissi

the area of the through -holes with respect to the surface area 50 pator 12 and the reflector 30 are separate members, a

of the heat dissipator 12 is preferably less than or equal to
50 % .
( 15 ) According to Embodiment 1 , the light-emitting mod ule 18 includes the metal substrate . However, the present

structure is possible where the heat dissipator 12 is com
monly used while the reflector 30 is different depending on
a light distribution pattern . This greatly reduces the manu
facturing cost of the lighting apparatus.

invention is not limited to such as long as the heat conduc - 55

tivity is relatively high . For example, the light- emitting

module 18 may include a ceramics substrate instead of the

metal substrate .

( 16 ) According to Embodiment 1, light is emitted from the

Embodiment 3

FIG . 20 is a side view showing a structure of a lighting

apparatus according to Embodiment 3 of the present inven

entire area of the opening of the heat dissipator 12 . However, 60 tion . FIG . 21 is a sectional view showing the structure of the

the present invention is not limited to such , and light may be
emitted from a part of the area of the opening of the heat
dissipator 12 . FIGS. 18A and 18B each show a modification

lighting apparatus according to Embodiment 3 of the present
invention . A lighting apparatus 3 according to Embodiment
3 is the same as the lighting apparatus 2 of Embodiment 2

pertaining to a structure of the opening of the heat dissipator.

in terms of the basic structure. The following describes

The front cover 13 is made of a non - translucent material, 65 differences between Embodiments 2 and 3 .
and is disc - shaped with an opening at the center, so as to
In Embodiment 3 , the bottom portion 12a of the heat

expose a light-emitting surface of the lens 24 from the

dissipator 12 is raised , and the circumferential wall portion
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12
12e inner circumferential wall portion

12b has the windows 19 . The length of the cylindrical

12f outer circumferential wall portion

portion 11a of the case 11, in an axis direction thereof, is

13 front cover

shortened by the amount of the bottom portion 12a being
raised .

A reflector 31 is fixed at the bottom portion 12a of the heat 5
retor 31
31 isis fixed
for example
dissipator 12. The reflector
fixed by
by, for
example ,
screwing the reflector 31 into a groove provided in the
bottom portion 12a or adhering the reflector 31 to the bottom
portion 12a using an adhesive agent. The length of the

14 metal fitting
15 shell
16 eyelet

17 lighting circuit

18 light-emitting module
18a metal substrate

reflector 31 in an axis direction thereof is shortened by the 10
amount of the bottom portion 12a of the heat dissipator 12
being raised . Also , since the reflector 31 is set up from the

18b LED device
18c silicone resin member
18d lens

ferential surface of the reflector 31 is spaced apart from the

19c central axis

periphery of the light- emitting module 18 , an outer circum

inner circumferential surface of the heat dissipator 12 . The 15
translucent and on which facets can be easily formed .
Examples of such a material include translucent resin and
glass. A reflective film 31b of the reflector 31 is made of a
dielectric multilayer film that transmits part of light emitted 20
from the light- emittingmodule 18 ( e .g ., part of visible light ).
The front cover 13 is provided with a sub - reflector 32 for
reflecting direct light from the light-emitting module 18
toward the reflector 31. The " direct light” refers to light
emitted forward (i.e., toward the opening of the heat dissi - 25
pator 12 ) without being reflected by the reflector 31 .
According to the stated structure, the bottom portion 12a
of the heat dissipator 12 is raised , thereby reducing the size
of the entirety of the lighting apparatus. Furthermore , by

base 31a of the reflector 31 is made of a material that is

providing the sub -reflector 32 , the length of the reflector 31 30
in the axis direction thereof is shortened . As a result, the size

of the entirety of the lighting apparatus is further reduced .

20 feed pin

21 circumferential cover

22 molded product
23 front cover
24a protrusion

24 lens

25 circumferential cover

25a projection
26 adhesive agent

27 and 28 light guiding member
30 and 31 reflector

29 shutter

30a and 31a base

30b and 31b reflective film
30c and 31c facet
32 sub -reflector

The invention claimed is :
a heat dissipater that is in one of a bottomed cylindrical
shape and a bowl shape , and that has a bottom portion ,
a circumferential wall portion , and an upper opening;
and
a light- emitting device that is provided in an inside of the
heat dissipater at the bottom portion and is operable to
emit light through the upper opening and towards the
circumferential wall portion , wherein
1 . A lighting apparatus comprising:

Also , the reflective film 31b is made of the dielectric
multilayer film that transmits part of emitted light, and the

circumferential wall portion 12b of the heat dissipator 12 has 35
the windows 19 . In this way , light from the light- emitting
module 18 is emitted outwardly from the opening of the heat

dissipator 12 , and also leaked from the circumferential wall

portion 12b of the heat dissipator 12 . This improves the
" perceived radiance” of the lighting apparatus 3 .

19 window

40

Also , since the reflector 31 is spaced apart from the inner

of the reflector 31 does not need to match the shape of the

the heat dissipater is made of non - translucent material,
the circumferentialwall portion has one or more windows

REFERENCE SIGNS LIST

the windows are provided at equal intervals in a circum
ferential direction of the circumferential wall portion .

circumferential surface of the heat dissipator 12, the shape

leaking a portion of the emitted light to illuminate
heat dissipator 12 , and can be designed arbitrarily according
dine 45 anforoutside
of the heat dissipater,
to the light distribution pattern .
the
circumferential
wall portion has an inner surface and
Note that the modifications ( 1) to ( 16 ) of Embodiment 1
an outer surface ,
are equally applicable to the heat dissipator 12, the light
the light- emitting device is provided in a space defined by
emitting module 18 , and the windows 19 according to
the inner surface of the circumferential wall, and
Embodiments 2 and 3 .
50
the windows are through -holes that pass through the inner
surface and the outer surface of the circumferential wall
INDUSTRIAL APPLICABILITY
portion , and each throughhole is closed off by a trans
The present invention is applicable to , for example , a
lucentmember that transmits the portion of the emitted
light.
lighting apparatus that substitutes for a reflector halogen
55
2 . The lighting apparatus of claim 1, wherein
lamp.

1 , 2 , and 3 lighting apparatus
11 case
11a cylindrical portion
11b protrusion
12 heat dissipator

3 . The lighting apparatus of claim 1, wherein

a size of each window is such that the closer the window

60

the size of the window is.

12a bottom portion

12b circumferential wall portion
12c circumferential area
12d circumferential area

is to the upper opening of the heat dissipater, the larger

65

4 . The lighting apparatus of claim 1 , wherein
each window is provided in a part of the circumferential
wall portion located between first and second virtual
planes, the first virtual plane including the opening of
the heat dissipater, the second virtual plane passing

through the light-emitting device and being perpen
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dicular to a central axis of the heat dissipater that is in
one of the bottomed cylindrical shape and the bowl

each throughhole is closed off by a transparent member
that transmits the portion of the emitted light to simu

late the surrounding light of halogen lamps.

shape.

13 . A lighting apparatus comprising:

5 . The lighting apparatus of claim 1, wherein

a heat dissipater including a circumferential wall , and at

the translucent member is colorless .
6 . The lighting apparatus of claim 1 , wherein

least one upper opening ; and

the translucent member is a color filter.

7. The lighting apparatus of claim 1, wherein

the heat dissipater also serves as a reflector.
8 . The lighting apparatus of claim 1 , wherein

10

ings that allow light emitted from the light- emitting
device to provide illumination to an exterior of the heat
dissipater,

the heat dissipater is made of one of a metal material, a

non -translucent ceramic material, and a non -translu
cent resin material .

9 . The lighting apparatus of claim 8 further comprising 15

a heat-conductive member that is provided between the

light- emitting device and the bottom portion of the heat

dissipater.

10 . The lighting apparatus of claim 1 further comprising:
the heat dissipator ; and

a case fixed to an outer surface of the bottom portion of 20

a lighting circuit housed in the case , the case having a
metal shell and a metal eyelet that serve as electrical

feed terminals for mounting in an external power

source .

11. A lighting apparatus [to replace a halogen lamp]

comprising:

at least one light-emitting device that is provided within
the heat dissipater and is operable to emit light through
the at least one upper opening and towards the cir
cumferential wall ,
wherein the circumferential wall has a plurality of open

25

wherein the circumferentialwall has an inner surface and
an outer surface,
wherein the plurality of openings comprise a plurality of
rows of openings, and
wherein the plurality of openings are closed off by trans
lucent material.
14 . The lighting apparatus of claim 11,
wherein the plurality of rows of openings comprise a first
row of openings aligned in a first plane and a second
row of openings aligned in a second plane parallel to
the first plane.
15. The lighting apparatus of claim 14 ,
wherein the openings comprise windows.

16 . The lighting apparatus of claim 14 ,
a heat dissipater that has [a bowl shape with ] a [ flat ]
wherein
the circumferential wall includes a first portion of
bottom portion , an annular circumferential wall portion
a first diameter and a second portion of a second
extending [upward ] upwardly from the [ flat ] bottom 30
diameter, the portions being spaced from each other,
portion , and an upper opening ; [and ]
and the second diameter being greater than the first
a light-emitting LED [device is provided inside the heat
diameter
, and
dissipater [on the bottom portion and is ], the light
wherein the first row of openings is provided along the
emitting LED being operable to emit light through the
first portion and the second row of openings is provided
opening and towards the circumferential wall portion , 35
along the second portion .
and
17
.
The lighting apparatus of claim 11 ,
a threaded shell base having an eyelet as one of outermost
wherein each of the at least one light-emitting device is
members of the lighting apparatus, wherein
provided in a space defined by the inner surface of the
the heat dissipater is one of the outermostmembers of the
circumferential wall .
lighting apparatus,
18 . The lighting apparatus of claim 11 ,
the annular circumferential wall portion has a plurality of 40 wherein
the plurality of rows of openings comprises first
spaced windows for emitting a portion of the emitted
and second annular rows spaced from each other along
light through and around the circumferential wall por
the circumferential wall.
tion to illuminate an outside of the heat dissipater [to
19
.
The lighting apparatus of claim 18,
simulate a surrounding light of halogen lamps),
45
wherein the first annular row has a first diameter and the
the annular circumferential wall portion has a reflector
second annular row has a second diameter greater than
inner surface that reflects light through the upper open
the first diameter.
ing and an outer surface ,
20 . The lighting apparatus of claim 11,
the light-emitting LED [device) is provided in a space
defined by the reflector inner surface of the annular 50 wherein the circumferential wall has a reflective inner
surface that reflects light through the at least one upper
circumferential wall , and
opening
the plurality of spaced windows are through -holes that
. The lighting apparatus of claim 11 , further compris
pass through the inner surface and the outer surface of ing21
:
the annular circumferential wall portion [to simulate
a lighting circuit that supplies power to the at least one
the surrounding light of halogen lamps ].
-emitting device, the lighting circuit being pro
mpris. 55 light
12. The lighting apparatus of claim 11, further compris
vided intermediate of the at least one light-emitting
ing :
device and a base of the lighting apparatus.
a case fixed to an outer surface [of the bottom portion ] of
22
. The lighting apparatus of claim 11 ,
the heat dissipator;
wherein
the threaded shell base is electrically connected
a lighting circuit housed in the case , the case having a 60

metal shell and a metal eyelet that serves as electrical

feed terminals for mounting in an external power

source ; and

to a lighting circuit, the threaded shell base being

configured to receive power from a power source.

