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LAMP HAVING OUTER SHELL TO RADATE 
HEAT OF LIGHT SOURCE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 1 1/399,492 filed Apr. 7, 2006. U.S. application 
Ser. No. 1 1/399,492 claims priority to Japanese Patent Appli 
cation No. 2005-112339 filed Apr. 8, 2005, Japanese Patent 
Application No. 2005-221571 filed Jul. 29, 2005, Japanese 
Patent Application No. 2005-221688 filed Jul. 29, 2005; and 
Japanese Patent Application No. 2005-371406 filed Dec. 26, 
2005. The entire contents of all of the applications mentioned 
above are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a lamp using a semi 
conductor element like a light-emitting diode as a light 
Source, and more particularly a structure for efficiently radi 
ating the heat generated by a light source during lighting of a 
lamp. 
0004 2. Description of the Related Art 
0005. A light-emitting diode is well known as a light 
Source for a lamp compatible with an incandescent lamp. The 
output of the light-emitting diode is lowered and the life is 
reduced, as the temperature is increased. Therefore, it is nec 
essary to control the increase of the temperature of the light 
emitting diode in the lamp using the light-emitting diode as 
the light source. 
0006 For example, Jpn. Pat. Appln. KOKAI Publication 
No. 2001-243.809 discloses an LED lamp, which prevents 
overheat of a light-emitting diode by increasing the heat 
radiation of the light-emitting diode. The conventional LED 
lamp is provided with a spherical body, a metal Substrate, and 
light-emitting diodes. The spherical body is composed of a 
metallic radiator having a base at one end and an opening at 
the other end, and a translucent cover. The metallic radiator 
has a shape spreading from one end to the other end like a 
bugle. 
0007. The metal substrate is fixed to the opening of the 
metallic radiator through a high heat conductivity member 
having electrical insulation. The light-emitting diode is Sup 
ported by the metal substrate and covered by the translucent 
COV. 

0008. The heat generated by the light-emitting diode dur 
ing lighting of the LED lamp is transmitted from the metal 
Substrate to the metallic radiator through the high heat con 
ductivity member. The heat transmitted to the metallic radia 
tor is radiated to the atmosphere from the peripheral surface 
of the metallic radiator. This prevents overheat of the light 
emitting diode, and increases the luminous efficiency of the 
LED lamp. 
0009. According to the LED lamp disclosed by the pub 
lished Japanese patent applications, the metallic radiator to 
radiate the heat of the light-emitting diode and the metal 
Substrate to mount the light-emitting diode are different com 
ponents. In this structure, though the metal Substrate and the 
metallic radiator are connected through the high heat conduc 
tivity member, it is unavoidable to generate a thermal resis 
tance in a joint of the metal Substrate and the metallic radiator. 
Thus, the conduction of heat between the metal substrate and 
the metallic radiator disturbed, and the heat of the light 
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emitting diode cannot be efficiently transmitted from the 
metal substrate to the metallic radiator. There is a point to be 
improved to control the temperature increase of the light 
emitting diode. 
0010 Moreover, in the above-described LED lamp, a 
lighting circuit to light the light-emitting diode is an indis 
pensable component. When the lighting circuit is incorpo 
rated in the LED lamp, it is requested that the size of the LED 
lamp is not increased by the lighting circuit. It is also known 
that when the temperature of the lighting circuit is increased, 
the reliability of the circuit operation is decreased and the life 
is reduced. Therefore, it is essential to prevent overheat of the 
lighting circuit when the lighting circuit is incorporated in the 
LED lamp. 
0011. The above-mentioned published Japanese patent 
applications do not describe about the lighting circuit. The 
LED lamps disclosed in these applications do not satisfy the 
demand for preventing the large size of the LED lamp and 
overheat of the lighting circuit. 

BRIEF SUMMARY OF THE INVENTION 

0012. According to an embodiment of the present inven 
tion, there is provided a lamp comprises; an outer shell with 
heat conductivity which includes a light Source Support, and a 
heat radiating Surface exposed to the outside of the outer shell, 
and the light Source Support formed integrally with the heat 
radiating surface; a base which is provided in the outer shell; 
a light source which is supported on the light source Support, 
heated during lighting, and thermally connected to the light 
Source Support; and a cover which is provided in the outer 
shell so as to cover the light source. 
0013. According to an embodiment of the invention, the 
outer shell may be made of copper with heat conductivity 
higher than iron-based metal, or a copper alloy composed 
mainly of copper. A light metal lighter than iron-based metal 
Such as aluminum, and light alloy may be used. 
0014. In an embodiment of the invention, the heat radiat 
ing surface of the outer shell may be knurled. This makes the 
heat radiating Surface stain finish, and increases the area of 
the heat radiating Surface. Further, coating of a protection film 
is permitted to preventrusting of the heat radiating Surface of 
the outer shell. Particularly, if a black protection film is 
coated, the efficiency of heat radiation from the heat radiating 
Surface to the atmosphere is increased. 
0015. In an embodiment of the invention, as a heat gener 
ating light source, it is desirable to use a semiconductor 
element, such as a light-emitting diode which converts elec 
trical energy into light. Instead of the light-emitting diode, an 
electroluminescence element may be used. The number of 
light source is one, but not limited to one. The light source 
may be directly mounted on the light source Support to facili 
tate conduction of heat to the light source Support. The light 
Source may also be mounted on a wiring board, and the wiring 
board may be thermally connected to the light Source Support. 
0016. In an embodiment of the invention, the cover is used 
to cover and protect the light Source. The cover may be shaped 
in a globe or a shade. If the cover is the globe, a light reflection 
film may be provided on a part of the inside surface of the 
globe. The cover may be shaped optionally to diffuse or 
condense the light emitted from the light source. The cover 
may be either translucent or transparent. A lens to condense or 
diffuse the light from the light source may be used as the 
COV. 
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0017. According to an embodiment of the invention, the 
heat generated by the light source during lighting is transmit 
ted from the light source Support to the heat radiating Surface, 
and radiated to the outside of the lamp through the heat 
radiating Surface. The light source Support is formed inte 
grally with the heat radiating Surface, and there is no joints 
disturbing heat conduction between the heat radiating Surface 
and light source Support. Therefore, the heat conduction from 
the light Source Support to the heat radiating Surface is good, 
and the heat generated from the light source is efficiently 
transferred to the heat radiating Surface. As a result, the heat 
radiating performance of the light source is increased, and 
overheat of the light source is effectively prevented. 
0018. Additional objects and advantages of the invention 
will be set forth in the description which follows, and in part 
will be obvious from the description, or may be learned by 
practice of the invention. The objects and advantages of the 
invention may be realized and obtained by means of the 
instrumentalities and combinations particularly pointed out 
hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

0019. The accompanying drawings, which are incorpo 
rated in and constitute a part of the specification, illustrate 
embodiments of the invention, and together with the general 
description given above and the detailed description of the 
embodiments given below, serve to explain the principles of 
the invention. 
0020 FIG. 1 is a perspective view of a lamp according to 
a first embodiment of the present invention; 
0021 FIG. 2 is a sectional view of the lamp according to 
the first embodiment of the present invention; 
0022 FIG.3 is a sectional view of the first embodiment of 
the present invention, with a base, an outer shell and a trans 
lucent cover separated; 
0023 FIG. 4 is a sectional view taken along line F4-F4 of 
FIG. 2: 
0024 FIG. 5 is a sectional view taken along line F5-F5 of 
FIG. 2: 
0025 FIG. 6 is a perspective view of a lamp according to 
a second embodiment of the present invention; 
0026 FIG. 7 is a sectional view of the lamp according to 
the second embodiment of the present invention: 
0027 FIG. 8 is a sectional view of a lamp according to a 
third embodiment of the present invention; 
0028 FIG. 9 is a sectional view of a lamp according to a 
fourth embodiment of the present invention; 
0029 FIG. 10 is a sectional view of the lamp according to 
the fourth embodiment of the present invention, with a base, 
an outer shell and a translucent cover separated; 
0030 FIG. 11 is a sectional view taken along line F11-F11 
of FIG.9; 
0031 FIG. 12 is a sectional view of a lamp according to a 

fifth embodiment of the present invention; 
0032 FIG. 13 is a sectional view of a lamp according to a 
sixth embodiment of the present invention; 
0033 FIG. 14 is a sectional view taken along line F14-F14 
of FIG. 13; 
0034 FIG. 15 is a sectional view showing a positional 
relationship between a lead wire and an insulating cylinder in 
a sixth embodiment of the present invention; 
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0035 FIG. 16 is a front view showing a positional rela 
tionship between a wiring board to Support a light-emitting 
diode and a light Source Support in a sixth embodiment of the 
present invention; 
0036 FIG. 17 is a plan view of an insulating material used 
in the sixth embodiment of the present invention; 
0037 FIG. 18 is a sectional view taken along line F18-F18 
of FIG. 17: 
0038 FIG. 19 is a sectional view taken along line F19-F19 
of FIG. 17: 
0039 FIG. 20 is a perspective view of the insulating cyl 
inder used in the sixth embodiment of the present invention; 
0040 FIG. 21 is a sectional view of a lamp according to a 
seventh embodiment of the present invention; 
0041 FIG. 22 is a sectional view showing a positional 
relationship among a light source Support of an outer shell, a 
light source, a light Source cover and a holder in the seventh 
embodiment of the present invention; 
0042 FIG. 23 is a sectional view showing a positional 
relationship among the light Source cover, the holder and a 
heat shielding cover in the seventh embodiment of the present 
invention; 
0043 FIG. 24 is an exploded perspective view showing a 
positional relationship among the outer shell, a heat conduc 
tion sheet and the light source in the seventh embodiment of 
the present invention; 
0044 FIG. 25 is a perspective view of a separated light 
source cover of the seventh embodiment of the present inven 
tion; 
0045 FIG. 26 is a sectional view of a lamp according to an 
eighth embodiment of the present invention; 
0046 FIG. 27 is a plan view of the lamp according to the 
eighth embodiment of the present invention; 
0047 FIG. 28 is a sectional view of a lamp according to a 
ninth embodiment of the present invention; and 
0048 FIG. 29 is a plan view of the lamp according to the 
ninth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0049. A first embodiment of the present invention will be 
explained hereinafter with reference to FIG. 1 to FIG. 5. 
0050 FIG. 1 and FIG. 2 show a bulb-type lamp 1 compat 
ible with an incandescent lamp. The lamp 1 includes an outer 
shell2, a light Source 3, a translucent cover 4, a lighting circuit 
5, an insulating member 6, and a base 7. 
0051. The outer shell 2 is made of metallic material such as 
aluminum with excellent heat conductivity. As shown in FIG. 
2 and FIG. 3, the outer shell 2 has a peripheral wall 8 and an 
end wall 9. The peripheral wall 8 and the end wall 9 are 
formed integrally. The peripheral wall 8 is cylindrical. The 
outer circumference of the peripheral wall 8 is a heat radiating 
surface 10 exposed outside the lamp 1. The heat radiating 
surface 10 is tapered with the outside diameter decreased 
gradually from one end to the other end along the axial direc 
tion of the peripheral wall 8. 
0052. The end wall 9 closes one end of the peripheral wall 
8. The end wall 9 forms a circular plate light source support 
11. The light Source Support 11 has a flat Supporting Surface 
11a exposed outside the outer shell 2. 
0053. In the first embodiment, the heat radiating surface 
10 of the outer shell 2 may be knurled and stain finished. This 
can increase the area of the heat radiating surface 10. The heat 
radiating surface 10 may be coated with a protection film to 
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prevent rusting. If a black protection film is coated, the effi 
ciency of heat radiation from the heat radiating surface 10 to 
the atmosphere is increased. 
0054 As shown in FIG. 2 and FIG.3, the outer shell 2 has 
a receptacle 12. The receptacle 12 is defined by a space 
surrounded by the peripheral wall 8 and the end wall 9, and 
positioned inside the heat radiating surface 10. The receptacle 
12 has an open end 12a opposite to the end wall 9. The open 
end 12a is positioned at the other end of the peripheral wall 8. 
0055. The peripheral wall 8 has an inner peripheral surface 
exposed to the receptacle 12. An engaging groove 8a is 
formed on the inner peripheral Surface. The engaging groove 
8a is positioned at the open end 12a of the receptacle 12, and 
continued in the circumferential direction of the peripheral 
wall 8. A recession 14 is formed in the outer circumference of 
the end wall 9. The recession 14 is circular surrounding the 
light source support 11, and opened outward of the outer shell 
2 

0056. As shown in FIG. 2 to FIG. 4, the light source 
support 11 has one screw hole 15 and a pair of through holes 
16a and 16b. The screw hole 15 is positioned at the center of 
the light source support 11. The through holes 16a and 16b are 
positioned parallel to each other on both sides of the screw 
hole 15. One end of the Screw hole 15 and the ends of the 
through holes 16a and 16b are opened to the Supporting 
surface 11a of the light source support 11. The other end of 
the screw hole 15 and the other ends of the through holes 16a 
and 16b are opened to the receptacle 12. 
0057. As shown in FIG. 4 and FIG. 5, the light source 3 
includes four light-emitting diodes 18 shaped like a chip, for 
example. The light-emitting diodes 18 are an example of a 
point Source of light, and mounted in two lines on a circular 
wiring board 19. The wiring board 19 has an insulating sub 
strate 20. The insulating substrate 20 has a first surface 20a 
and a second surface 20b. The second surface 20b is posi 
tioned on the opposite side of the first surface 20a. 
0058. A pattern layer 21 and a resist layer 22 are stacked 
on the first surface 20a of the insulating substrate 20. The 
pattern layer 21 is made of metal foil such as copper. The 
resist layer 22 covers the pattern layer 21. Athermal diffusion 
layer 23 and a resist layer 24 are stacked on the second Surface 
20b of the insulating substrate 20. The thermal diffusion layer 
23 is made of metal foil with excellent heat conductivity such 
as an alloy. The thermal diffusion layer 23 is thicker than the 
pattern layer 21 to ensure heat capacity. As shown in FIG. 5, 
the thermal diffusion layer 23 is divided into four areas 23a, 
23b, 23C and 23d. The areas 23a, 23b, 23C and 23d are 
separated, and correspond to the mounting positions of the 
light-emitting diodes 18. The resist layer 24 covers the ther 
mal diffusion layer 23. The light-emitting diodes 18 are 
mounted on the first surface 20a of the insulating substrate 20, 
and electrically connected to the pattern layer 21. 
0059. As the wiring board 19, a pattern layer, a thermal 
diffusion layer and a resist layer may be stacked on a metal 
substrate with excellent heat conductivity. However, consid 
ering the cost, it is desirable to use a resin Substrate made of 
epoxy resin mixed with glass powder as the insulating Sub 
strate 20, and to stack a pattern layer, athermal diffusion layer 
and a resist layer on the resin Substrate. 
0060. The wiring board 19 is stacked on the light source 
support 11 with the thermal, diffusion layer 23 faced to the 
Supporting Surface 11a of the light Source Support 11. The 
wiring board 19 is fixed to the light source support 11 through 
a screw 26. The screw 26 is inserted into the screw hole 15 
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penetrating the center of the wiring board 19. With this inser 
tion of the screw, the wiring board 19 is fixed tightly to the 
Supporting Surface 11a of the light Source Support 11, and the 
wiring board 19 is thermally connected to the light source 
Support 11. 
0061 Therefore, the heat generated by the light-emitting 
diode 18 is transmitted from the insulating substrate 20 to the 
thermal diffusion layer 23, and diffused widely to every cor 
ner of the thermal diffusion layer 23. The heat diffused to the 
heat diffusion layer 23 is transmitted to the light source Sup 
port 11 through the resist layer 24. 
0062 According to the first embodiment, a heat conduc 
tion path from the wiring board 19 to the supporting surface 
11a is formed in the light source support 11 of the outer shell 
2. To control the thermal resistance of the heat conduction 
path, it is desirable to fill a heat-conducting Substance con 
sisting mainly of silicon, such as grease between the wiring 
board 19 and the supporting surface 11a. 
0063. The translucent cover 4 is a globe made of synthetic 
resin, for example, and is formed spherical having an opening 
4a at one end. The translucent cover 4 is held by the outer shell 
2 by fitting an edge 4b defining the opening 4a into the 
recession 14 of the outer shell 2. The translucent cover 4 hides 
the light source Support 11, light-emitting diodes 18 and 
wiring board 19. Therefore, the light-emitting diodes 18 are 
faced to the inside surface of the translucent cover 4. 
0064. The lighting circuit 5 is used to light up the light 
emitting diodes 18, and unified as one module. As shown in 
FIG. 2, the lighting circuit 5 has a wiring board 28 and circuit 
components 29. The wiring board 28 has a first surface 28a 
and a second Surface 28b positioned on the opposite side of 
the first surface 28a. The circuit components 29 are mounted 
on the first surface 28a of the wiring board 28. The circuit 
components 29 have lead terminals. The lead terminals are 
soldered to conductor patterns (not shown) printed on the 
wiring bard 28, penetrating through the wiring board 28. 
0065. The lighting circuit is housed in the receptacle 12 of 
the outer shell 2. The lighting circuit 5 has lead wires 30a and 
30b electrically connected to the light-emitting diodes 18, and 
a lead wire (not shown) electrically connected to the base 7. 
The lead wires 30a and 30b are led to the wiring board 19, 
penetrating through the through holes 16a and 16b formed on 
the end wall 9. The lead wires 30a and 30b are connected to 
the pattern layer 21 of the wiring board 19 by means of 
soldering. Therefore, as shown in FIG. 2, when the translu 
cent cover 4 is directed to the lamp 1 located on the outer shell 
2, the lighting circuit 5 is suspended from the light support 11 
by the lead wires 30a and 30b. 
0066. The insulating member 6 is an example of insulating 
layer for electrically insulating between the outer shell 2 and 
the lighting circuit 5. The insulating member 6 is a molding 
using synthetic resin material. Such as polybutylene tereph 
thalate. As shown in FIG. 2, the insulating member 6 is 
cup-shaped having a cylindrical peripheral wall 32a and a 
closed wall 32b closing one end of the peripheral wall 32a. 
The closed wall 32b has a pair of through holes 33a and 33b 
to pass the lead wires 30a and 30b. The axial length A of the 
insulating member 6 is shorter than the axial length B from 
the light source Support 11 to the engaging groove 8a of the 
outer shell 2. 
0067. The insulating member 6 is fit in the receptacle 12 
through the open end 12a. Therefore, the peripheral wall 32a 
of the insulating member 6 covers the internal circumference 
of the peripheral wall 8 of the outer shell 2, and the closed wall 
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32b of the insulating member 6 covers the inside surface of 
the end wall 9 of the outer shell 2. The insulating member 6 
partitions the outer shell 2 and the lighting circuit 5. 
0068. The base 7 is used to supply a current to the lighting 
circuit 5. The base 7 has a metal base shell 35, and a connect 
ing member 36 fixed to the base shell35. The base shell35 is 
removably screwed into a lamp socket of a not-shown light 
fixture. The connecting member 36 is a molding using Syn 
thetic resin material. Such as polybutylene terephthalate, and 
has electrical insulation. The connecting member 36 has a 
peripheral surface 36a, which is formed to have a cylindrical 
hollow and curved circularly. 
0069. As shown in FIG. 2, the connecting member 36 has 
a distal end 37 to fit in the inside of the open end 12a of the 
receptacle 12. The distal end 37 has an engaging projection 38 
on the peripheral Surface. The engaging projection 38 
engages with the engaging groove 8a when the distal end 37 
is fit inside the open end 12a. By this engagement, the outer 
shell 2 and the base 7 are coaxially connected. The connecting 
member 36 is interposed between the base shell 35 and the 
outer shell 2, insulating them electrically and thermally. 
0070. In the state that the connecting member 36 is con 
nected to the outer shell 2, the peripheral surface 36a of the 
connecting member 36 is continued to the heat radiating 
surface 10 of the outer shell 2. A step 39 is formed in the base 
of the distal end 37. The step 39 has a flat surface, which is 
continued in the circumferential direction of the connecting 
member 36, and extending in the radial direction of the con 
necting member 36. The step 39 butts against the open end 
12a, when the distal end 37 of the connecting member 36 is 
inserted into the open end 12a of the receptacle 12. This 
controls the insertion depth of the distal end 37 of the con 
necting member 36 into the receptacle 12. 
0071. As the insertion depth of the distal end 37 is con 

trolled, a space S is generated between the distal end 37 of the 
connecting member 36 and the peripheral wall 32a of the 
insulating member 6. The existence of the space S prevents 
interference of the distal end 37 with the insulating member 6 
before the engaging projection 38 engages with the engaging 
groove 8a. In other words, Failure in engagement between the 
engaging projection38 and the engaging groove 8a caused by 
a dimensional tolerance of the connecting member 36 and 
outer shell 2 is prevented. Therefore, the base 7 can be surely 
connected to the open end 12a of the receptacle 12. 
0072. In the lamp 1 of the first embodiment, when the lamp 
1 is lit, the light-emitting diodes 18 are heated. The light 
emitting diodes 18 are cooled in the following process, in 
addition to the cooling by conviction of the air generated 
within the translucent cover 4. 

0073. The heat of the light-emitting diodes 18 are trans 
mitted to the light source support 11 of the outer shell 2 
through the wiring board 19. The heat transmitted to the light 
source support 11 is transmitted from the end wall 9 to the 
heat radiating surface 10 through the peripheral wall 8, and 
radiated to the outside of the lamp 1 through the heat radiating 
surface 10. 

0074 The light source support 11 receiving the heat of the 
light-emitting diodes 18 is formed integrally with the periph 
eral wall 8 having the heat radiating surface 10. There is no 
joint to disturb the conduction of heat on the heat conduction 
path from the light source Support 11 to the heat radiating 
surface 10, and the thermal resistance of the heat conduction 
path is decreased. Therefore, the heat of the light-emitting 

Sep. 30, 2010 

diodes 18 transmitted to the light source support 11 can be 
efficiently escaped to the heat radiating surface 10. 
0075. In addition, in the first embodiment, the circular 
recession 14 Surrounding the light source Support 11 is 
formed in the end wall 9 of the outer shell 2, and the recession 
14 is opened outward of the outer shell 2. The existence of the 
recession 14 increases the Surface area of the outer shell 2, and 
increases the amount of heat radiation from the outer shell 2 
though the shape of the outer shell 2 is restricted by the 
appearance of the lamp 1. 
0076. As a result, the cooling performance of the light 
emitting diodes 18 is increased, and overheat of the light 
emitting diodes 18 is prevented. Therefore, the decrease of 
the light-emitting efficiency of the light-emitting diodes 18 
can be controlled, and the life of the light-emitting diodes 18 
can be made long. 
0077 Moreover, the light-emitting diodes 18 are mounted 
on the wiring board 19 having the thermal diffusion layer 23, 
and the heat generated by the light-emitting diodes 18 are 
diffused to every corner of the wiring board 19 through the 
thermal diffusion layer 23 of the wiring board 19. Therefore, 
the heat of the light-emitting diodes 18 can be transmitted 
from a wide area of the wiring board 19 to the light source 
support 11. This improves the heat conduction from the light 
emitting diodes 18 to the light source Support 11, and 
increases the cooling performance of the light-emitting 
diodes 18. 

(0078. Further, the lamp 1 of the first embodiment has the 
receptacle 12 to contain the lighting circuit 5 inside the outer 
shell 2. This eliminates the necessity of arranging the lighting 
circuit 5 and outer shell 2 in the axial direction of the lamp 1. 
Therefore, the length of the lamp 1 in the axial direction can 
be reduced, and the compact lamp 1 can be provided. 
007.9 The lighting circuit 5 contained in the receptacle 12 

is electrically insulated from the outer shell 2 through the 
insulating member 6. Therefore, the lighting circuit 5 can be 
incorporated in the outer shell 2, while the outer shell 2 is 
made of metal to increase the heat radiation performance. 
0080. The cup-shaped insulating member 6 for electrically 
insulating the outer shell 2 and the lighting circuit 5 is a 
synthetic resin molding with the heat conductivity lower than 
the outer shell 2. Therefore the insulating member 6 can 
thermally shield the lighting circuit 5 from the outer shell 2, 
and prevents conduction of the heat of the light-emitting 
diodes 18 to the lighting circuit 5 through the outer shell 2. As 
a result, the lighting circuit 5 is protected from the heat of the 
light-emitting diodes 18. This prevents a malfunction of the 
lighting circuit 5, and makes the life of the lighting circuit 5 
long. 
I0081. The receptacle 12 containing the lighting circuit 5 is 
surrounded by the peripheral wall 8 and the end wall 9 of the 
outer shell 2, and the open end 12a of the receptacle 12 is 
closed by the base 7. In other words, the lighting circuit 5 is 
contained in a space portioned by the outer shell 2 and base 7. 
The air outside the lamp 1 does not flow in this space. This 
prevents adhesion of dust in the air to the lighting circuit 5 
causing a tracking phenomenon. 
0082 FIG. 6 and FIG.7 show a second embodiment of the 
invention. 

0083. The second embodiment is different from the first 
embodiment in the outer shell 2 and translucent cover 4. The 
other components of the lamp 1 and technical effects are the 
same as those of the first embodiment. Therefore, the same 
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components as those of the first embodiment are given same 
reference numerals, and explanation of these components 
will be omitted. 
I0084. As shown in FIG. 6 and FIG. 7, in the lamp 1 
according to the second embodiment, the outside diameter of 
the peripheral wall 8 of the outer shell 2 is constant except the 
end portion adjacent to the open end 12a of the receptacle 12 
of the outer shell 2. Therefore, the outer shell 2 is shaped like 
a straight cylinder. 
0085. A globe as the translucent cover 4 has a reflection 
portion 41a and a projection portion 41b. The reflection por 
tion 41a has an opening 42a opened to the light source Sup 
port 11, and an edge 42b defining the opening 42a. The edge 
42b is fit in the recession 14 of the outer shell 2. The reflection 
portion 41a is tapered to increase the diameter gradually from 
the edge 42b. A light reflection film 43 is stacked on the inside 
surface of the reflection portion 41a. 
I0086. The projection portion 41b is formed integrally with 
the reflection portion 41a so as to continue to the reflection 
portion 41a. The projection portion 41b is faced to the light 
reflection film 43 and light-emitting diodes 18. 
0087. With the translucent cover 4 formed as described 
above, a part of the light from the light-emitting diodes 18 can 
be reflected to the projection portion 41b by using the light 
reflection film 43. Therefore, most of the light from the light 
emitting diodes 18 can be condensed by the projection por 
tion 41b, and projected to the outside of the lamp 1. 
I0088. As shown in FIG.7, the outer shell 2 has a stopper 45 
at the corner defined by the peripheral wall 8 and the end wall 
9. The stopper 45 is formed circular, projecting from the 
inside surface of the peripheral wall 8 and continuing to the 
inner circumference of the peripheral wall 8. The stopper 45 
is not limited to the circular form. For example, stoppers 
projecting from the inner circumference of the peripheral 
wall 8 may be arranged with intervals in the circumferential 
direction of the peripheral wall 8. 
0089. The inside diameter of the stopper 45 is smaller than 
the outside diameter of the closed wall 32b of the insulating 
member 6. Therefore, the stopper 45 is interposed between 
the end wall 9 and the closed wall 32b of the insulating 
member 6, even in the state that the insulating member 6 is fit 
in the receptacle 12 of the outer shell 2. As a result, the light 
source support 11 on the end wall 9 is separated from the 
insulating member 6, and a gap 46 is provided therebetween. 
0090 According to the lamp 1 of the second embodiment, 
the existence of the gap 46 keeps the light source Support 11 
to receive the heat of the light-emitting diodes 18 non-con 
tacting with the insulating member 6. The gap 46 functions as 
a heat shielding space to prevent conduction of heat from the 
light Source Support 11 to the insulating member 6, and the 
heat of the light-emitting diodes 18 are difficult to transmit 
directly from the light source Support 11 to the insulating 
member 6. 
0091. Therefore, though the lighting circuit 5 is contained 
in the outer shell 2 which receives and radiates the heat of the 
light-emitting diodes 18, the influence of heat to the lighting 
circuit 5 can be minimized. This prevents a malfunction of the 
lighting circuit 5, and makes the life of the lighting circuit 5 
long. 
0092 FIG. 8 shows a third embodiment of the invention. 
0093. The third embodiment is different from the first 
embodiment in the method offixing the translucent cover 4 to 
the outer shell 2. The other components of the lamp 1 and 
technical effects are the same as those of the first embodi 
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ment. Therefore, the same components as those of the first 
embodiment are given same reference numerals, and expla 
nation of these components will be omitted. 
0094. As shown in FIG. 8, the edge 4b of the translucent 
cover 4 is fixed to the recession 14 of the outer shell 2 through 
a silicon-based adhesive 51. The adhesive 51 is filled in the 
recession 14. The recession 14 is formed Surrounding the 
light source support 11, and caved in toward the base 7 from 
the supporting surface 11a to fix the wiring board 19. There 
fore, the adhesive 51 is provided at the position displaced to 
the base 7 from the light-emitting diodes 18 on the wiring 
board 19. 
0.095 According to the lamp 1 of the third embodiment, 
the adhesive 51 to fix the translucent cover 4 to the outer shell 
2 is filled in the recession 14 caved in from the supporting 
surface 11a of the light source support 11. Therefore, the light 
from the light-emitting diodes 18 is difficult to apply directly 
to the adhesive 51. This prevents deterioration of the adhesive 
51, even if the light from the light-emitting diodes 18 includes 
an ultraviolet ray. Therefore, the translucent cover 4 is 
securely fixed to the outer shell 2 for a long period. 
0096 FIG.9 to FIG. 11 shows a fourth embodiment of the 
invention. 
0097. The fourth embodiment is different from the third 
embodiment in the shape of the light support 11 of the outer 
shell 2. The other components of the lamp 1 and technical 
effects are the same as those of the third embodiment. There 
fore, the same components as those of the third embodiment 
are given same reference numerals, and explanation of these 
components will be omitted. 
0098. As shown in FIG.9 to FIG. 11, the end wall 9 of the 
outer shell 2 has a projection 61 projecting from the light 
Source Support 11 to the translucent cover 4. The projection 
61 is formed circular one size smaller than the light source 
support 11. The projection 61 is formed integrally with the 
end wall 9, and surrounded coaxially by the recession 14 to fix 
the translucent cover 4. Therefore, one step 62 is formed 
between the projection 61 and light source support 11. The 
step 62 is circular continuing to the circumferential direction 
of the projection 61. 
0099. A flat supporting surface 63 is formed at the end of 
the projection 61. The supporting surface 63 is placed inside 
the translucent cover 4 more closely to the center than the end 
wall 9 of the outer shell 2. Therefore, the supporting surface 
63 is farther from the recession 14 by the distance equivalent 
to the height of the projection 61. 
0100. In the fourth embodiment, the wiring board 19 with 
the light-emitting diodes 18 mounted is fixed to the center of 
the supporting surface 63 through the screw 26. The wiring 
board 19 is thermally connected to the supporting surface 63. 
The screw hole 15 and through holes 16a/16b are opened to 
the Supporting Surface 63, penetrating through the projection 
61. 

0101. According to the lamp 1 of the fourth embodiment, 
the projection 61 projecting to the translucent cover 4 is 
formed in the light support 11 of the outer shell 2, and the 
wiring board 19 having the light-emitting diodes 18 is fixed to 
the end surface 63 of the projection 61. Therefore, the light 
emitting diodes 18 are displaced to be inside the translucent 
cover 4 more closely to the center than the end wall 9 of the 
outer shell 2. This efficiently guides the light from the light 
emitting diodes 18 to the inside of the translucent cover 4, and 
permits radiation of the light from here to the outside of the 
translucent cover 4. 
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0102. Further, the existence of the projection 61 increases 
the Surface area and heat capacity of the light source Support 
11. This increases the amount of heat radiation from the outer 
shell 2, though the shape of the outer shell 2 is restricted by the 
appearance of the lamp 1. As a result, the cooling perfor 
mance of the light-emitting diodes 18 is increased, overheat 
of the light-emitting diodes 18 is prevented, and the life of the 
light-emitting diodes 18 can be made long. 
0103) The light-emitting diodes 18 are farther from the 
adhesive 51 filled in the recession 14 by the distance equiva 
lent to the height of the projection 61. In other words, the light 
from the light-emitting diodes 18 to the recession 14 is 
blocked by the outer circumference of the projection 61, and 
the light from the light-emitting diodes 18 is difficult to apply 
directly to the adhesive 51. 
0104. This prevents deterioration of the adhesive 51, even 
if the light from the light-emitting diodes 18 includes an 
ultraviolet ray. Therefore, the translucent cover 4 is securely 
fixed to the outer shell 2 for a long period. 
0105 FIG. 12 shows a fifth embodiment of the invention. 
0106. The fifth embodiment is different from the second 
embodiment in the shape of the light source support 11 of the 
outer shell 2. The other components of the lamp 1 and tech 
nical effects are the same as those of the second embodiment. 
Therefore, the same components as those of the second 
embodiment are given same reference numerals, and expla 
nation of these components will be omitted. 
0107 As shown in FIG. 12, the end wall 9 of the outer shell 
2 has a projection 71 projecting from the light source Support 
11 to the translucent cover 4. The projection 71 is formed 
circular one size Smaller than the light Source Support 11. The 
projection 71 is formed integrally with the end wall 9, and 
surrounded coaxially by the recession 14 to fix the translucent 
cover 4. Therefore, one step 72 is formed between the pro 
jection 71 and light source support 11. The step 72 is circular 
continuing to the circumferential direction of the projection 
71. 
0108. A flat supporting surface 73 is formed at the end of 
the projection 71. The supporting surface 73 is placed inside 
the reflection portion 41a of the translucent cover 4 more 
closely to the center than the end wall 9 of the outer shell 2. 
Therefore, the supporting surface 73 is farther from the reces 
sion 14 by the distance equivalent to the height of the projec 
tion 71. 

0109. In the fifth embodiment, the wiring board 19 with 
the light-emitting diodes 18 mounted is fixed to the center of 
the supporting surface 73 through the screw 26. The wiring 
board 19 is thermally connected to the supporting surface 73. 
The screw hole 15 and through holes 16a/16b are opened to 
the Supporting Surface 73, penetrating through the projection 
71. 

0110. According to the lamp 1 of the fifth embodiment, the 
light-emitting diodes 18 are displaced to be inside the reflec 
tion portion 41a of the translucent cover 4 more closely to the 
center than the end wall 9 of the outer shell 2. This efficiently 
guides the light from the light-emitting diodes 18 to the inside 
of the translucent cover 4. Therefore, the light from the light 
emitting diodes 18 can be reflected to the projection portion 
41b through the light reflection film 43, and radiated from the 
projection portion 41b to the outside of the translucent cover 
4 

0111. Further, the existence of the projection 71 increases 
the Surface area and heat capacity of the light source Support 
11. This increases the amount of heat radiation from the outer 
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shell 2, though the shape of the outer shell 2 is restricted by the 
appearance of the lamp 1. As a result, the cooling perfor 
mance of the light-emitting diodes 18 is increased, overheat 
of the light-emitting diodes 18 is prevented, and the life of the 
light-emitting diodes 18 can be made long. FIG. 13 to FIG. 20 
shows a sixth embodiment of the invention. 
0.112. The sixth embodiment is different from the first 
embodiment in the method of Supporting the lighting circuit 5 
to the receptacle 12 of the outer shell 2. The other components 
of the lamp 1 and technical effects are the same as those of the 
first embodiment. Therefore, the same components as those 
of the first embodiment are given same reference numerals, 
and explanation of these components will be omitted. 
0113. As shown in FIG. 13 and FIG. 14, the wiring board 
28 constituting the lighting circuit 5 is formed rectangular in 
the axial direction of the peripheral wall 8 of the outer shell 2. 
The wiring board 28 has first to fourth edges 81a, 81b, 81c 
and 81d. The first and second edges 81a and 81b are extended 
along the axial direction of the peripheral wall 8. The third 
and fourth edges 81c and 81d are extended along the radial 
direction of the peripheral wall 8. The third edge 81c butts 
against the closed wall 32b of the insulating member 6. The 
fourth edge 81d faces to the base 7. 
0114. A first engaging part 82a is formed at the corner of 
the wiring board 28 defined by the first edge 81a and fourth 
edge 81d. Similarly, a second engaging part 82b is formed at 
the corner of the wiring board 28 defined by the second edge 
81b and fourth edge 81d. The first and second engaging parts 
82a and 82b are formed by notching two corners of the wiring 
board 28 rectangularly. The first and second engaging parts 
82a and 82b are not limited to the notching. For example, 
projections projecting to the peripheral wall 8 may be pro 
vided at two corners of the wiring board 28, and these pro 
jections may be used as the first and second engaging parts 
82a and 82. Or, two corners themselves of the wiring board 28 
may be used as the first and second engaging parts 82a and 
82b. 
0115 The wiring board 28 projects from the open end 12a 
of the receptacle 12 to the inside of the connecting member 36 
of the base 7. In other words, the wiring board 28 extends over 
the outer shell 2 and the base 7, and the fourth edge 81d is 
placed inside the connecting member 36. 
0116. As shown in FIG. 13, the circuit components 29 
composing the lighting circuit 5 include a condenser 83. The 
condenser 83 is weak to heat, and has a characteristic that the 
life is reduced when heated. The condenser 83 is mounted at 
the end portion of the first surface 28a of the wiring board 28 
adjacent to the fourth edge 81d by means of soldering. 
0117. Further, the lead terminal of each of the circuit com 
ponents 29 projects from the second surface 28b of the wiring 
board 28, penetrating the wiring board 28. Chip components 
84 are mounted on the second surface 28b. 
0118. As shown in FIG. 14, a pair of stoppers 85a and 85b 

is formed on the internal circumference of the connecting 
member 36. The stoppers 85a and 85b project from the inter 
nal circumference of the connecting member 36 so as to 
correspond to the first and second engaging parts 82a and 82b 
of the wiring board 28. The stoppers 85a and 85b contact the 
first and second engaging parts 82a and 82b of the wiring 
board 28. Therefore, the wiring board 28 is held between the 
stoppers 85a and 85b of the base 7 and the end wall 9 of the 
outer shell 2. 
0119) As shown in FIG. 17 to FIG. 19, a pair of guides 87a 
and 87b is formed integrally on the internal circumference of 
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the peripheral wall 32a of the insulating member 6. The 
guides 87a and 87b are faced to each other in the radial 
direction of the peripheral wall 32a, and projected from the 
internal circumference of the peripheral wall 32a. Further, the 
guides 87a and 87b are extended along the axial direction of 
the peripheral wall 32a. 
0120. An engaging groove 88 is formed in the guides 87a 
and 87b. The first and second edges 81a and 81b are fit 
slidable in the engaging grooves 88. The engaging grooves 88 
are extended linearly along the axial direction of the periph 
eral wall 32a. One ends of the engaging grooves 88 are closed 
by the closed wall 32b of the insulating member 6. The other 
ends of the engaging grooves 88 are opened to the other end 
of the peripheral wall 32a. 
0121 When installing the lighting circuit 5 in the recep 
tacle 12, insert the wiring board 28 into the inside of the 
peripheral wall 32a of the insulating member 6 by setting the 
third edge 81c of the wiring board 28 to the front. Insertion of 
the wiring board 28 is performed, while inserting the first and 
second edges 81a and 81b of the wiring board 28 into the 
engaging grooves 88. When inserting the wiring board 28 into 
the inside of the peripheral wall 32a, the third edge 81c of the 
wiring board 28 butts against the closed wall 32b of the 
insulating member 6. This determines the insertion depth of 
the wiring board 28 into the insulating member 6 without 
taking special care. This improves the workability when 
installing the lighting circuit 5 in the receptacle 12. 
0122. After inserting the wiring board 28 into the inside of 
the peripheral wall 32a of the insulating member 6, connect 
the connecting member 36 of the base 7 to the open end 12 of 
the outer shell 2. By this connection, the stoppers 85a and 85b 
of the connecting member 36 contact the first and second 
engaging parts 82a and 82b of the wiringboard 28. Therefore, 
the wiring board 28 is held between the end wall 11 of the 
outer shell 2 and the stoppers 85a and 85b, holding the light 
ing circuit 5 not to move in the axial direction of the peripheral 
wall 8. As the first and second edges 81a and 81b of the wiring 
board 28 are fit in the engaging grooves 88 of the insulating 
member 6, the lighting circuit 5 is held not to move in the 
circumferential direction of the peripheral wall 8. Further, by 
intensifying the fitting of the first edge 81a of the wiringboard 
28 in the engaging groove 88, the lighting circuit 5 can be held 
not to move in the peripheral direction of the peripheral wall 
8 only by fitting the first edge 81a in the engaging groove 88. 
0123. Therefore, the lighting circuit 5 is held unmovable 
in the receptacle 12 of the outer shell 2. 
0.124. As shown in FIG. 13, the wiring board 28 of the 
lighting circuit 5 partitions the inside of the peripheral wall 
32a of the insulating member 6 into two areas 89a and 89b 
along the radial direction. The areas 89a and 89b are opened 
to a space 90 inside the base 7, and connected with each other 
through the space 90. 
0125. The first and second surfaces 28a and 28b of the 
wiring board 28 are not directed to the light source support 11 
which receives the heat of the light-emitting diodes 18, and 
faced to the peripheral wall 32a of the insulating member 6. 
Therefore, the soldered parts of the lead terminals of the 
circuit components 29 to the wiring board 28 are separated 
away from the closed wall 32b of the insulating member 6 
contacting the light source Support 11, preventing the influ 
ence of heat to the soldered parts. 
0126 Further, the condenser 83 adjacent to the fourth edge 
81d of the wiring board 28 is placed in the space 90 inside the 
base 7, and separated away from the light Source Support 11 

Sep. 30, 2010 

which receives the heat of the light-emitting diodes 18. There 
fore, the condenser 83 is difficult to be influenced by the heat 
of the light-emitting diodes 18, and increased in the durabil 
ity. 
I0127. In addition, as a part of the lighting circuit 5 is 
placed in the space 90 inside the base 7, the lengths of the 
insulating member 6 and the outer shell 2 in the axial direction 
can be reduced. This is advantageous to make the lamp 1 
compact. However, when the length of the outer shell 2 in the 
axial direction is reduced, the area of the heat radiating Sur 
face 10 is decreased. To solve this problem, increase the 
outside diameter of the outer shell 2 to compensate for the 
decrease of the area of the heat radiating surface 10. 
0128. As shown in FIG. 13 and FIG. 16, the circuit com 
ponents 29 mounted on the first surface 28a of the wiring 
board 28 are higher than the chip components 84 mounted on 
the second surface 28b. Therefore, the wiring board 28 of this 
embodiment is offset to the center line X1 of the lamp 1, so 
that the area 89a between the first surface 28a and the periph 
eral wall 32a of the insulating member 6 becomes larger than 
the area 89b between the second surface 28b and the periph 
eral wall 32a of the insulating member 6. 
I0129. As a result, the high circuit components 29 can be 
separated as far as possible from the peripheral wall 8 of the 
outer shell 2, and the circuit components 29 are difficult to be 
influenced by the heat of the light-emitting diodes 18 trans 
mitted to the peripheral wall 8. At the same time, a certain 
capacity can be ensured in the area 89b between the second 
surface 28b and the peripheral wall 8 of the outer shell 2. 
Therefore, even if the lead terminals of the circuit compo 
nents 29 are projected to the area 89b from the second surface 
28b of the wiringbard 28, the lead terminals are difficult to be 
influenced by the heat of the light-emitting diodes 18 trans 
mitted to the peripheral wall 8. This prevents overheat of the 
part where the lead terminals are soldered to the wiring board 
28. 

0.130. According to the lamp 1 of the sixth embodiment, 
the wiring board 28 of the lighting circuit 5 is contained in the 
receptacle 12 of the outer shell 2 in the state that the first and 
second surfaces 28a and 28b are faced to the internal circum 
ference of the peripheral wall 32a of the insulating member 6. 
Therefore, the first or second surface 28a or 28b of the wiring 
board 28 is not faced to the closed wall 32b of the insulating 
member 6. 

I0131 Therefore, a substantially enclosed space is not 
formed between the wiring board 28 and closed wall 32b, and 
the heat generated by the lighting circuit 5 or the heat of the 
light-emitting diodes 18 transmitted to the light Source Sup 
port 11 is difficult to stay at the end portion of the receptacle 
12 adjacent to the light source support 11. This prevents 
overheat of the light source Support 11, and is advantageous to 
increase the cooling performance of the light-emitting diodes 
18. 

0.132. Further, the wiring board 28 extends over the outer 
shell 2 and the base 7, and the size of the wiringboard 28 is not 
restricted by the inside diameter of the insulating member 6. 
This increases the flexibility of determining the size of the 
wiring board 28 and laying out the circuit parts 29 on the 
wiring board 28, and makes it easy to design the lighting 
circuit 5. 

I0133. The sixth embodiment shows a structure to prevent 
a short circuit between the outer shell 2 and lead wires 30a 
and 30b. 
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0134. As shown in FIG. 14 and FIG. 15, a pair of through 
holes 16a and 16b formed in the light source support 11 has a 
small diameter part 91, a large diameter part 92 and a step 93. 
The step 93 is positioned in the boundary between the small 
diameter part 91 and large diameter part 92. 
0135 An insulating cylinder 94 is fit in the through holes 
16a and 16b. The insulating cylinder 94 is made of synthetic 
resin material having electric insulation Such as polybutylene 
terephthalate. The insulating cylinder 94 extends over the 
small diameter part 91 and large diameter part 92, covering 
the inside surfaces of the through holes 16a and 16b. 
0136. The insulating cylinder 94 has an insertion hole 95 
to pass the lead wires 30a and 30b. The insertion hole 95 
extends over the through holes. 33a and 33b of the insulating 
member 6. As shown in FIG. 15, an open edge adjacent to the 
through holes. 33a and 33b of the insertion hole 95 is 
expanded in the diameter by chamfering. This prevents the 
lead wires 30a and 30b from being caught by the open edge of 
the insertion hole 95 when the lead wires 30a and 30b are 
guided from the through holes 33a and 33b to the insertion 
hole 95. 
0.137 The insulating cylinder 94 is fit in the through holes 
16a and 16b from the supporting surface 11a of the light 
source support 11. By fixing the wiring board 28 onto the 
Supporting Surface 11a, the insulating cylinder 94 is held 
between the wiring board 28 and the step 93 of the through 
holes 16a and 16b, and the insulating cylinder 94 is held by 
the light source Support 11. Therefore, it is unnecessary to 
bond the insulating cylinder 94 to the light source support 11. 
This makes it easy to assemble the lamp 1. 
0.138. The lead wires 30a and 30b have a core 96 using a 
copper wire, for example, and an insulating layer 97 to cover 
the core 96. The insulating layer 97 is removed at the ends of 
the lead wires 30a and 30b. Therefore, the core 96 is exposed 
to the outside of the insulating layer 97 at the ends of the lead 
wires 30a and 30b. The exposed core 96 is electrically con 
nected to the wiring board 28 by means of soldering. 
0.139. If the insulating layer 97 is unevenly removed, the 
length of the core 96 exposed to the insulating layer 97 fluc 
tuates. For example, as shown in FIG. 15, when the lead wire 
30a is guided from the through hole 33a to the through hole 
16a, the exposed core 96 may be positioned inside the 
through hole 16a. The insulating cylinder 94 fit in the through 
hole 16a is interposed between the exposed core 96 and the 
through hole 16a, electrically insulating the core 96 and light 
Source Support 11. 
0140. Therefore, a short circuit between the exposed core 
96 and light source support 11 can be prevented by the insu 
lating cylinder 94. 
0141. The exposed core 96 is inserted from the insertion 
hole 95 into a pair of through holes 98 formed on the wiring 
board 19, and guided onto the wiring board 19 through the 
through holes 98. The end of the exposed core 96 is soldered 
to a land (not shown) formed on the wiring board 19. 
0142. The wiring board 28 of the lighting circuit 5 is offset 

to the center line X1 of the lamp 1 as already described. 
Therefore, as shown in FIG. 16, each through hole 98 can be 
placed between the adjacent areas 23a and 23b, and 23c and 
23d of the thermal diffusion layer 23. This does not decrease 
the area of the thermal diffusion layer 23, though the through 
hole 98 penetrates the wiring board 19. Therefore, the heat of 
the light-emitting diodes 18 can be efficiently transmitted to 
the light source support 11 through the thermal diffusion layer 
23, and prevents overheat of the light-emitting diodes 18. 
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0.143 FIG. 21 to FIG. 25 shows a seventh embodiment of 
the invention. 
0144. A lamp 100 according to the seventh embodiment 
has an outer shell 101, a light source 102, a light source cover 
103, a cover holder 104, a lighting circuit 105, an insulating 
member 106, a base 107, and a heat shielding cover 108. 
(0145 The outer shell 101 is made of metal material with 
excellent heat conductivity, Such as aluminum. As shown in 
FIG. 24, the outer shell 101 has a peripheral wall 110 and an 
end wall 111. The peripheral wall 110 and the end wall 111 
are formed integrally. The peripheral wall 110 is shaped like 
a straight cylinder. The outer circumference of the peripheral 
wall 110 is a heat radiating surface 112. 
0146 The end wall 111 closes one end of the peripheral 
wall 110. The end wall 111 forms a circular plate light source 
support 113. The light source support 113 has a flat support 
ing surface 114 on the opposite side of the peripheral wall 
110. 
0147 A receptacle 116 is formed inside the outer shell 
101. The receptacle 116 is defined by a space surrounded by 
the peripheral wall 110 and end wall 111, and positioned 
inside the heat radiating surface 112. A stopper 117 is formed 
at a corner defined by the peripheral wall 110 and the end wall 
111. The stopper 117 is formed circular, projecting to the 
inside surface of the peripheral wall 110 and continuing in the 
circumferential direction of the peripheral wall 110. The 
receptacle 116 has an open end 116a facing to the end wall 
111. The open end 116a is positioned at the other end of the 
peripheral wall 110. An engaging groove 118 is formed in the 
internal circumference of the peripheral wall 110. The engag 
ing groove 118 is positioned at the open end 116a of the 
receptacle 116, and formed circular continuing in the circum 
ferential direction of the peripheral wall 110. 
0.148. A recession 119 is formed in the outer circumfer 
ence of the end wall 111. The recession 119 is circular sur 
rounding the light source support 113. A male screw 121 is 
formed in the internal circumference of the recession 119. 
Instead of the male screw 121, a female screw may beformed 
on the outer circumference of the recession 119. 
0149. As shown in FIG. 24, a pair of through holes 122a 
and 122b and a pair of projections 123a and 123b are formed 
on the supporting surface 114 of the light source support 113. 
The through holes 122a and 122b are arranged with an inter 
val in the radial direction of the light source support 113. The 
projections 123a and 123b are cylindrical, and project verti 
cally from the supporting surface 114. The projections 123a 
and 123b are arranged with an interval in the radial direction 
of the light source support 113. The arrangement direction of 
the through holes 122a and 122b is orthogonal to the arrange 
ment direction of the projections 123a and 123b. 
0150. As shown in FIG. 21 and FIG. 24, the light source 
102 has a base 125, a wiring board 126, and a chip-shaped 
light-emitting element 127. The base 125 is made of metal 
material with excellent heat conductivity, such as an alumi 
num alloy. The wiring board 126 is stacked on the base 125. 
The light-emitting element 127 is a light-emitting diode, for 
example, and mounted at the center of the wiring board 126. 
0151. The light-emitting element 127 is covered by a 
transparent semispherical protection glass 128. The wiring 
board 126 has lands 129. The lands 129 are arranged with an 
interval in the circumferential direction of the wiring board 
126, just like surround the protection glass 128. The wiring 
board 126 is covered by a not-shown insulating layer except 
the protection glass 128 and lands 129. 
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0152. As shown in FIG. 24, a pair of lead wire insertion 
parts 131a and 131b, a pair of first engaging parts 132a and 
132b, and a pair of second engaging parts 133a and 133b are 
formed in the outer circumference of the base 125 and the 
wiring board 126. The lead wire insertion parts 131a and 
131b, first engaging parts 132a and 132b, and second engag 
ing parts 133a and 133b are U-shaped notches. The lead wire 
insertion parts 131a and 131b, the first engaging parts 132a 
and 132b, and the second engaging parts 133a and 133b are 
not limited to the notches. They may be circular holes, for 
example. 
0153. The lead wire insertion parts 131a and 131b, the first 
engaging parts 132a and 132b, and the second engaging parts 
133a and 133b are alternately arranged with an interval in the 
circumferential direction of the base 125 and wiring board 
126. In other words, the lead wire insertion parts 131a and 
131b, the first engaging parts 132a and 132b, and the second 
engaging parts 133a and 133b are positioned among the adja 
cent lands 129. 

0154 As shown in FIG.21 and FIG.22, the base 125 of the 
light source 102 is stacked on the supporting surface 114 of 
the light source support 113. A heat conduction sheet 135 
having elasticity is interposed between the Supporting Surface 
114 of the light source support 113 and the base 125. The heat 
conduction sheet 135 is made of resin composed mainly of 
silicon, for example, and formed circular one size larger than 
the light source 102. The heat conduction sheet 135thermally 
connects the base 125 of the light source 102 and the light 
source support 113. 
(O155 The heat conduction sheet 135 has escapes 136a, 
136b, 136c. 136d, 136e and 136f on the periphery with an 
interval. The escapes 136a, 136b, 136c. 136d, 136e and 136f 
are U-shaped notches, for example. The escape 136a and 
136b correspond to the lead wire insertion parts 131a and 
131b. The escapes 136c and 136d correspond to the first 
engaging parts 132a and 132b. The escapes 136e and 136f 
correspond to the second engaging parts 133a and 133b. 
0156. In the state that the heat conduction sheet 135 is held 
between the light source support 113 and base 125, the pro 
jections 123a and 123b projecting from the Supporting Sur 
face 114 are tightly fit in the first engaging parts 132a and 
132b through the escapes 136c and 136d of the heat conduc 
tion sheet 135. This fitting prevents movement of the light 
source 102 in the circumferential and radial directions of the 
light Source Support 113. As a result, the light-emitting ele 
ment 127 is positioned on the center line of the outer shell 
101, and the lead wire insertion parts 131a and 131b are 
aligned with the escapes 136a and 136b. 
(O157. As shown in FIG. 21 and FIG. 22, the light source 
cover 103 has a lens 138 and a lens holder 139. The lens 138 
is used to control luminous intensity distribution of the lamp 
101, and is formed as one boy made of transparent material, 
Such as glass and synthetic resin. 
0158. The lens 138 has a light reflecting plane 140, a light 
radiating plane 141, a recession 142, and a flange 143. The 
light reflecting plane 140 is spherical, for example. The light 
radiating plane 141 is flat and faced to the light reflecting 
plane 140. The recession 142 is caved in from the center of the 
light reflecting plane 140 to the light radiating plane 141 to 
permit fitting-in of the protection glass 128. The recession 
142 has a light entrance plane 144 Surrounding the protection 
glass 128. The flange 143 projects from the outer circumfer 
ence of the lens 138 to the outside of the radial direction of the 
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lens 138. The flange 143 adjoins the light radiating plane 141, 
and continues in the circumferential direction of the lens 138. 

0159. The lens holder 139 is a part separated from the lens 
138, and cylindrical surrounding the lens 138. As shown in 
FIG. 25, the lens holder 139 has a pair of holder elements 
146a and 146b. The holder elements 146a and 146b are made 
of non-translucent synthetic resin material having electrical 
insulation, and formed semi-cylindrical. 
0160 The holder elements 146a and 146b have a pair of 
projections 147a and 147b and a pair of recessions 148a and 
148b. The projections 147a and 147b of one holder element 
146a fit in the recessions 148a and 148b of the other holder 
element 146b. The projections 147a and 147b of the other 
holder element 146b fit in the recessions 148a and 148b of 
one holder element 146a. By this fitting, the holder elements 
146a and 146b are butted against each other, and assembled 
as the cylindrical lens holder 139. 
0.161. An engaging groove 149 is formed in the internal 
circumference of the lens holder 139. The engaging groove 
149 is positioned at one end along the axial direction of the 
lens holder 139, and continued in the circumferential direc 
tion of the lens holder 139. Projections 151a and 151b paired 
with a receiving part 150 are formed at the other end along the 
axial direction of the lens holder 139. 

0162 The receiving part 150 faces to the outer circumfer 
ence of the wiring board 126 of the light source 102, and has 
notches 152. The notches 152 are arranged with an interval in 
the circumferential direction of the lens holder 139, so as to 
correspond to the lands 129 of the light source 102. The 
projections 151a and 151b correspond to the second engaging 
parts 133a and 133b of the light source 102, and project from 
the other end of the lens holder 139 to the light source 102. 
(0163 As shown in FIG. 25, the holder elements 146a and 
146b are butted against each other with the lens 138 inter 
posed therebetween. By this arrangement, the flange 143 of 
the lens 138 is fit in the engaging groove 149, and held 
between the holder elements 146a and 146b. As a result, the 
lens 138 is held inside the lens holder 139, and the light 
radiating plane 141 of the lens 138 closes one end of the lens 
holder 139. 

0164. As shown in FIG. 21 and FIG. 22, the light source 
102 is held between the light source cover 103 and the light 
source support 113 of the outer shell 101. Specifically, the 
receiving part 150 of the lens holder 139 contacts the wiring 
board 126 of the light source 102, just like avoiding the lands 
129. Further, the projections 151a and 151b projecting from 
the lens holder 139 fit tightly in the second engaging parts 
133a and 133b of the light source 102. This fitting prevents 
movement of the light source cover 103 in the circumferential 
and radial directions of the light source 102. Therefore, the 
protection glass 128 covering the light-emitting element 127 
fits in the recession 142 of the lens 138, and the lead wire 
insertion parts 131a and 131b or the first engaging parts 132a 
and 132b engage with the notches 152 of the receiving part 
150. 

0.165. Therefore, the position of the light source cover 103 
is determined to the light source 102, so that the optical axis 
X2 of the lens 138 shown in FIG. 21 is aligned with the 
light-emitting element 127. 
(0166 As shown in FIG. 21, the cover holder 104 is formed 
as a cylinder or a square cylinder made of metal material with 
excellent heat conductivity, Such as an aluminum alloy. The 
cover holder 104 has the same outside diameter of the outer 
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shell 101, and the inside diameter and length capable of 
covering the light source 102 and light source cover 103 
continuously. 
0167 A pressing part 155 is formed at one end of the cover 
holder 104. The pressing part 155 is a flange projecting from 
the internal circumference to the inside of the radial direction 
of the cover holder 104. A circular connecting part 156 is 
formed coaxially at the other end of the cover holder 104. The 
connecting part 156 projects from the other end of the cover 
holder 104 to the recession 119 of the Outer shell 101. The 
connecting part 156 has a diameter smaller than the cover 
holder 104. A step 157 is formed in the boundary between the 
connecting part 156 and the other end of the cover holder 104. 
The step 157 has a flat surface continued to the circumferen 
tial direction of the cover holder 104. 
0168 A female screw 158 is formed in the internal cir 
cumference of the connecting part 156. The female screw 158 
can be fit over the male screw 121 of the recession 119. If a 
female screw is formed in the outer circumference of the 
recession 119 instead of the male screw 121, a male screw 
may be formed in the outer circumference of the connecting 
part 156. 
0169. The cover holder 104 is connected coaxially with 
the outer shell 101 by fitting the female screw 158 over the 
male screw 121 of the recession 119. As the cover holder 104 
is connected, the pressing part 155 of the cover holder 104 
butts against one end of the lens holder 139. The lens holder 
139 is pressed to the light source support 113 of the outer shell 
102. Therefore, the light source cover 103 is held between the 
pressing part 155 of the cover holder 104 and the light source 
102. 

(0170. As shown in FIG. 21 and FIG. 22, when the cover 
holder 104 is connected to the outer shell 102, the outer 
circumference of the end wall 111 of the outer shell 102 butts 
against the step 157 of the cover holder 104. This increases 
the contacting area of the outer shell 102 and the cover holder 
104, and increases aheat conduction path from the outer shell 
102 to the cover holder 104. 
0171 The lighting circuit 105 is used to light the light 
emitting element 127, and contained in the receptacle 116 of 
the outer shell 102. As the lighting circuit 105 is installed 
inside the outer shell 101, it is unnecessary to arrange the 
outer shell 101 and lighting circuit 105 in the axial direction 
of the lamp 100. Therefore, the length of the lamp 100 in the 
axial direction can be reduced, and the compact lamp 100 can 
be provided. 
0172. As shown in FIG. 21, the lighting circuit 105 has a 
wiring board 160 and circuit components 161. The lighting 
circuit 105 is electrically connected to the light source 102 
through two lead wires 162 and 162b shown in FIG. 24. The 
lead wires 162a and 162b are guided onto the wiring board 
126 of the light source 102 through the lead wire insertion 
parts 131a and 131b of the light source 102 from the through 
holes 122a and 122b of the light source support 113. The ends 
of the lead wires 162a and 162b are soldered to the two lands 
129. The insulating member 106 is an example of an insulat 
ing layer for electrically insulating the outer shell 101 and the 
lighting circuit 105. The insulating member 106 is a molding 
using synthetic resin material Such as polybutylene tereph 
thalate. As shown in FIG. 21, the insulating member 106 is 
cup-shaped having a cylindrical peripheral wall 163a and a 
closed wall 163b closing one end of the peripheral wall 163a. 
0173 The insulating member 106 is fit in the receptacle 
116through the open end 116a. Therefore, the peripheral wall 
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163a of the insulating member 116 butts contacts the internal 
circumference of the peripheral wall 110 of the outer shell 
101, and the closed wall 163b of the insulating member 116 
butts against the stopper 117. The stopper 117 is interposed 
between the light source support 113 and the closed wall 163b 
of the insulating member 116. Therefore, the light source 
support 113 and closed wall 163b are separated, and a gap 165 
is provided between them. 
0.174. The existence of the gap 165 keeps the light source 
support 113 thermally connected to the light source 102 non 
contacting with the insulating member 106. The gap 165 
functions as a heat shielding space to prevent conduction of 
heat from the light Source Support 113 to the insulating mem 
ber 106, and the heat of the light source 102 is difficult to 
transmit directly from the light source support 113 to the 
insulating member 106. 
0.175. Therefore, though the lighting circuit 105 is con 
tained in the outer shell 101 which receives the heat of the 
light source 102, the lighting circuit 105 can be protected 
against the heat of the light source 102. This prevents a 
malfunction of the lighting circuit 105, and makes the life of 
the lighting circuit 105 long. 
(0176) The closed wall 163b of the insulating member 106 
has a not-shown pair of through holes. The through holes are 
formed to pass the lead wires 162a and 162b, and opened to 
the receptacle 116 and the gap 165, penetrating the closed 
wall 163b. 

0177. The base 107 is used to supply an electric current to 
the lighting circuit 105. The base 107 has a metal base shell 
167 and a connecting member 168 fixed to the base shell 167. 
The base shell 167 is removably connected to a lamp socket of 
a light fixture. The lamp 100 of the seventh embodiment is 
configured to be fit to a lamp socket with the base 107 faced 
up as shown in FIG. 21. 
0.178 The connecting member 168 is a molding using 
synthetic resin material Such as polybutylene terephthalate. 
The connecting member 168 has electrical insulation, and 
heat conductivity lower than the outer shell 101. 
(0179 The connecting member 168 has a distal end 169 fit 
inside the open end 116a of the receptacle 116. An engaging 
projection 170 is formed in the outer circumference of the 
distal end 169. The engaging projection 170 engages with the 
engaging groove 118 when the distal end 169 is fit inside the 
open end 116a. By this engagement, the outer shell 101 and 
the base 107 are coaxially connected. The connecting mem 
ber 168 is interposed between the base shell 167 and the outer 
shell 101, and insulates them electrically and thermally. 
0180. As shown in FIG. 21, the connecting member 168 
has an outer circumference 171 larger than the diameter of the 
distal end 169. The outer circumference 171 projects coaxi 
ally to the outside of the radial direction of the outer shell 101. 
A circular supporting wall 172 is formed in the outer circum 
ference 171 of the connecting member 168. The supporting 
wall 172 coaxially surrounds the distal end 169 of the con 
necting member 168. A male screw 173 is formed on the outer 
peripheral surface of the supporting wall 172. 
0181. The heat shielding cover 108 is a molding using 
synthetic resin material, and formed like a hollow cylinder. 
The heat shielding cover 108 has heat conductivity lower than 
the outer shell 101. As shown in FIG. 21, the heat shielding 
cover 108 has the inside diameter and length capable of 
coaxially surrounding the outer shell 101 and cover holder 
104. 
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0182. A female screw 174 is formed in the internal cir 
cumference of one end of the heat shielding cover 108. An 
engaging part 175 is formed at the other end of the heat 
shielding cover 108. The engaging part 175 is a flange pro 
jecting from the internal circumference of the other end of the 
heat shielding cover 108 to the inside of the radial direction. 
The inside diameter of the engaging part 175 is smaller than 
the outside diameter of the cover holder 104. 
0183. The female screw 174 of the heat shielding cover 
108 is fit over the male screw 173 of the connecting member 
168. By this fitting, the engaging part 175 of the heat shielding 
cover 108 is caught by one end of the cover holder 104. 
Therefore, the cover 108 is connected to the connecting mem 
ber 168 of the base 107, surrounding the outer shell 101 and 
cover holder 104 coaxially. 
0184 Aheat radiating path 176 is formed between the heat 
shielding cover 108 and the outer shell 101, and between the 
heat shielding cover 108 and the cover holder 140. The heat 
radiating path 176 surrounds the outer shell 101 and cover 
holder 104, and continues in the radial direction of the lamp 
1OO. 

0185. One end of the heat radiating path 176 is closed by 
the outer circumference 171 of the connecting member 168. 
Exhaust ports 177 are formed in the outer circumference 171 
of the connecting member 168. The exhaust ports 177 are 
arranged with an interval in the circumferential direction of 
the connecting member 168, and connected to one end of the 
heat radiating path 176. The other end of the heat radiating 
path 176 is closed by the engaging part 175 of the heat 
shielding cover 108. Suction ports 178 are formed in the 
engaging part 175 of the heat shielding cover 108. The suction 
ports 178 are arranged with an interval in the circumferential 
direction of the heat shielding cover 108, and connected to the 
other end of the heat radiating path 176. 
0186. In the seventh embodiment, the suction ports 178 
are formed in the engaging part 175 of the heat shielding 
cover 108. Instead of the suction ports 178, projections con 
tacting one end of the cover holder 104 may be formed at the 
other end of the heat shielding cover 108, and gaps between 
adjacent projections may be used as Suction ports. Similarly, 
through holes opened to the heat radiating path 176 may be 
formed at the other end of the heat shielding cover 108, and 
used as Suction ports. 
0187 Further, instead of forming the exhaust ports 177 in 
the base 107, through holes opened to the heat radiating path 
176 may beformed at one end of the heat shielding cover 108, 
and used as exhaust ports. 
0188 Next, explanation will be given on a procedure of 
assembling the lamp 100. First, fit the insulating member 106 
in the receptacle 116 of the outer shell 101, and install the 
lighting circuit 105 in the receptacle 116 covered by the 
insulating member 106. Next, guide the two lead wires 162a 
and 162b extending from the light circuit 105, to the through 
holes 122a and 122b of the light source support 113 through 
the through holes of the closed wall 163b. 
(0189 Then, place the heat conduction sheet 135 on the 
Supporting Surface 114 of the light source Support 113, and 
stack the base 125 of the light source 102 on the heat conduc 
tion sheet 135. In this time, fit the projections 123a and 123b 
of the light source Support 113 in the first engaging parts 132a 
and 132b of the light source 102 through the escapes 136c and 
136d of the heat conduction sheet 135. This fitting determines 
the relative positions of the light source 102 and the light 
source support 113. Guide the lead wires 162a and 162b from 
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the through holes 122a and 122b to the adjacent two lands 129 
through the lead wire insertion parts 131a and 131b of the 
light source 102, and solder the lead wires 162a and 162b to 
the lands 129. 
0190. Next, place the light source cover 103 on the wiring 
board 126 of the light source 102. In this time, fit the projec 
tions 151a and 151b projected from the lens holder 139, in the 
second engaging parts 133a and 133b of the light source 102. 
This fitting determines the relative positions of the light 
source 102 and the light source support 103. Therefore, the 
optical axis X2 of the lens 138 coincides with the center of the 
light-emitting element 127, and the receiving part 150 of the 
lens holder 139 butts against the outer circumference of the 
wiring board 126. 
(0191 Next, insert the female screw 158 of the cover holder 
104 onto the male screw 121 of the outer shell 102, and 
connect the cover holder 104 coaxially with the outer shell 
101. As the cover holder 104 is connected, the pressing part 
155 of the cover holder 104 butts against one end of the lens 
holder 139, and presses the lens holder 139 toward the light 
source support 113. As a result, the light source 102 is pressed 
to the supporting surface 114 of the light source support 113 
through the lens holder 139, and the heat conduction sheet 
135 is tightly held between the supporting surface 114 and the 
base 125 of the light source 102. 
(0192. The heat conduction sheet 135 is elastically 
deformed and tightly stuck to the Supporting Surface 114 and 
the base 125. This eliminates a gap between the supporting 
surface 114 and the base 125 disturbing the conduction of 
heat, and provides good conduction of heat between the Sup 
porting surface 114 and the base 125. In other words, com 
paring the case that the heat conduction sheet 135 is not used, 
the heat conduction performance from the light source 102 to 
the light source support 113 is improved. 
0193 At the same time, the engagement of the male and 
female screws 121 and 158 is made tight by a repulsive force 
of the heat conduction sheet 135 to elastically return to the 
original form. Therefore, the cover holder 104 is difficult to 
become loose. 
0194 For example, when the accuracy of the supporting 
surface 114 and base 125 is high, the heat conduction sheet 
135 can be omitted. Instead of the heat conduction sheet 135, 
conductive grease composed mainly of silicon may be used. 
(0195 When the light source 102 is pressed to the light 
Source Support 113, a revolving force generated by insertion 
of the cover holder 104 acts on the light source cover 103 and 
light source 102. As already explained, the relative position of 
the light source 102 to the light source support 113 is deter 
mined by the fitting of the projections 123a and 123b with the 
first engaging parts 132a and 132b. Similarly, the relative 
position of the light source cover 103 to the light source 102 
is determined by the fitting of the projections 151a and 151b 
with the second engaging parts 133a and 133b. 
(0196. Therefore, the light source cover 103 and the light 
source 102 do not rotate following the cover holder 104. An 
unreasonable force causing a break and a crack is not applied 
to the soldered part between the lands 129 of the light source 
102 and the lead wires 162a and 162b. The lamp 100 can be 
assembled without giving a stress to the Soldered part 
between the lead wires 162a and 162b and the lands 129. 

0.197 Next, fit the base 107 to the outer shell 101. This 
work is performed by fitting the distal end 169 of the base 107 
in the open end 116 of the outer shell 101, and engaging the 
engaging projection 170 with the engaging groove 118. 
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(0198 When fitting the base 107 to the outer shell 101, the 
lighting circuit 105 may receive a force of pressing to the light 
source support 113, from the connecting part 168 of the base 
107. This force is transmitted to the light source 102 through 
the lead wires 162a and 162b. 
(0199 The light source 102 is held between the light source 
cover 103 and the light source support 113. Even if a force is 
applied to the light source 102 through the lead wires 162a 
and 162b, the light source 102 will not be separated from the 
supporting surface 114 of the light source support 113. There 
fore, the tight contact between the light source 102 and the 
light source Support 113 is maintained, and the optical axis 
X2 of the lens 138 will not be deviated from the center of the 
light-emitting element 127. 
0200 Finally, fit the heat shielding cover 108 to the outside 
of the outer shell 101 and the cover holder 104, and insert the 
female screw 174 of the heat shielding cover 108 onto the 
male screw 173 of the connecting member 168. By the inser 
tion, the engaging part 175 of the heat shielding cover 108 is 
caught by one end of the cover holder 104. As a result, the heat 
shielding cover 108 is connected to the base 107, surrounding 
coaxially the outer shell 101 and the cover holder 104, and the 
assembling of the lamp 100 is completed. 
0201 In the state that the assembling of the lamp 100 is 
completed, the heat radiating path 176 positioned inside the 
heat shielding cover 108 is opened to the atmosphere through 
the suction ports 178 and exhaust ports 177. 
0202 In the lamp 100 of the seventh embodiment, when 
the lamp 100 is lit, the light-emitting element 127 is heated. 
The heat of the light-emitting element 127 is transmitted from 
the base 125 of the light source 102 to the light source support 
113 through the heat conduction sheet 135. The heat trans 
mitted to the light source support 113 is transmitted to the heat 
radiating surface 112 from the end wall 110 through the 
peripheral wall 110, and radiated from the heat radiating 
surface 112 to the heat radiating path 176. 
0203 The light source support 113 receiving the heat of 
the light-emitting element 127 is formed integrally with the 
peripheral wall 110 having the heat radiating surface 112, and 
there is no joint disturbing the conduction of heat in a heat 
conduction path from the light source support 113 to the 
radiating surface 112. Therefore, the thermal resistance of the 
heat conduction path can be controlled to Small, and the heat 
of the light-emitting element 127 transmitted to the light 
source support 113 can be efficiently escaped to the heat 
radiating Surface 112. At the same time, as the whole Surface 
of the heat radiating surface 112 is exposed to the heat radi 
ating path 176, the heat radiation from the heat radiating 
surface 112 is not disturbed. This improves the cooling per 
formance of the light-emitting element 27. 
0204 Further, as the metal cover holder 104 is screwed 
into the outer shell 101, the engagement of the female screw 
174 and the male screw 173 thermally connects the outer shell 
101 and the cover holder 104. Therefore, the heat of the outer 
shell 101 is transmitted also to the cover holder 104, and 
radiated from the outer peripheral surface of the cover holder 
104 to the heat radiating path 176. Therefore, the heat radiat 
ing area of the lamp 100 can be increased by using the cover 
holder 104, and the cooling performance of the light-emitting 
element 127 is improved furthermore. 
0205 When the heat of the light-emitting element 127 is 
radiated to the heat radiating path 176, an ascending current is 
generated in the heat radiating path 176. Therefore, the air 
outside the lamp 100 is taken in the heat radiating path 176 
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through the suction ports 178 positioned at the lower end of 
the lamp 100. The air taken in the heat radiating path 176 
flows from the lower to upper side in the heat radiating path 
176, and is radiated to the atmosphere through the exhaust 
ports 177. 
0206. The outer circumference of the cover holder 104 and 
the heat radiating surface 112 of the outer shell 101 are 
exposed to the heat radiating path 176. The heat of the light 
emitting element 127 transmitted to the cover holder 104 and 
the outer shell 101 is taken away by the heat exchange with 
the air flowing in the heat radiating path 176. Therefore, the 
cover holder 104 and the outer shell 101 can be cooled by the 
air, and overheat of the light-emitting element 127 can be 
prevented. This prevents decrease of the light-emitting effi 
ciency of the light emitting element 127, and makes the life of 
the light-emitting element 127 long. 
0207. The heat shielding cover 108 to cover the cover 
holder 104 and the outer shell 101 is made of synthetic resin 
material with a low heat conductivity. Therefore, the heat of 
the cover holder 104 and the Outer shell 101 is difficult to 
transmit to the heat shielding cover 108, and the temperature 
of the heat shielding cover 108 is decreased to lower than the 
outer shell 101. According to the seventh embodiment, the 
connecting member 168 to fit with the heat shielding cover 
108 is made of synthetic resin, and the connecting member 
168 thermally insulates the outer shell 101 and the heat 
shielding cover 108. Further, the engaging part 175 of the heat 
shielding cover 108 to contact the cover holder 104 has the 
suction ports 178. Even if the heat of the cover holder 104 is 
transmitted to the engaging part 175 of the heat insulating 
cover 108, the engaging part 175 is cooled by the air flowing 
into the heat radiating path 176 through the suction ports 178. 
Therefore, the heat shielding cover 108 is difficult to be 
influenced by the heat of the cover holder 104, and the tem 
perature increase of the heat shielding cover 108 can be 
prevented. 
0208 According to the lamp 100 of the seventh embodi 
ment, even if the operator holds the heat insulating cover 108 
by hand when replacing the lamp 100 during lighting or 
immediately after turning off the lamp, the operator docs not 
feel hot. Therefore, the operator does not drop the lamp 100 
when touching the lamp and Surprised by the heat, and can 
safely replace the lamp 100. 
0209. In the seventh embodiment, fine holes may be 
formed in the heat insulating cover 108. Instead of holes, slits 
may be formed along the axial or circumferential direction of 
the heat shielding cover 108. 
0210 FIG. 26 and FIG.27 show an eighth embodiment of 
the invention. 

The eighth embodiment is different from the seventh embodi 
ment in the configuration for radiating the heat of the outer 
shell 101 and the cover holder 104. The other components of 
the lamp 100 and technical effects are the same as those of the 
seventh embodiment. Therefore, the same components as 
those of the seventh embodiment are given same reference 
numerals, and explanation of these components will be omit 
ted. 
0211. The lamp 100 according to the eighth embodiment 
has the following configuration instead of the heat shielding 
cover 108 in the seventh embodiment. As shown in FIG. 26 
and FIG. 27, the outer shell 101 has first heat radiating fins 
200. The first heat radiating fins 200 project radially from the 
heat radiating surface 112 of the outer shell 101. The first heat 
radiating fins 200 are extended in the axial direction of the 
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outer shell 101, and arranged with an interval in the circum 
ferential direction of the outer shell 101. 

0212. The cover holder 104 has second heat radiating fins 
201. The second heat radiating fins 201 project radially from 
the outer circumference of the cover holder 104. The second 
heat radiating fins 201 are extend in the axial direction of the 
cover holder 104, and arranged with an interval in the circum 
ferential direction of the cover holder 104. 

0213. The first and second heat radiating fins 200 and 201 
continue each other along the axial direction of the lamp 100. 
Therefore, the first and second heat radiating fans 200 and 
201 are thermally connected, and directly exposed to the 
outside of the lamp 100. 
0214. The distal edges of the first heat radiating fins 200 
are covered by first edge covers 202. Similarly, the distal 
edges of the second heat radiating fins 201 are covered by 
second edge covers 203. The first and second edge covers 202 
and 203 are mode of synthetic resin. The first and second edge 
covers 202 and 203 have heat conductivity lower than the 
outer shell 101 and the cover holder 104. 

0215. According to the lamp 100 of the eighth embodi 
ment, the existence of the first heat radiating fins 200 increase 
the heat radiating area of the heat radiating surface 112 of the 
outer shell 101. Likewise, the existence of the second heat 
radiating fins 201 increases the heat radiating area of the 
peripheral surface of the cover holder 104. Therefore, the heat 
of the light-emitting element 127 transmitted to the outer 
shell 101 and the cover holder 104 can be efficiently radiated 
to the outside of the lamp 100. This can prevent the decrease 
of the light-emitting efficiency of the light-emitting element 
127, and make the life of the light-emitting element 127 long. 
0216 Further, the first and second edge covers 202 and 
203 covering the distal edges of the first and second heat 
radiating fins 200 and 201 have heat conductivity lower than 
the outer shell 101 and the cover holder 104. Therefore, the 
heat of the outer shell 101 and the cover holder 104 is difficult 
to transmit to the first and second edge covers 202 and 203, 
and the temperatures of the first and second edge covers 202 
and 203 can be decreased to lower than the outer shell 101 and 
the cover holder 104. 

0217. As a result, even if the operator holds the first and 
second heat radiating fins 200 and 201 by hand when replac 
ing the lamp 100 during lighting or immediately after turning 
off the lamp, the operator does not feel hot. Therefore, the 
operator does not drop the lamp 100 when touching the lamp 
and surprised by the heat, and can safely replace the lamp 100. 
0218 FIG.28 and FIG.29 show a ninth embodiment of the 
invention. 

0219. The ninth embodiment is developed from the eight 
embodiment. The configuration of the lamp 100 is the same as 
the eight embodiment. Therefore, the same components as 
those of the eighth embodiment are given same reference 
numerals, and explanation of these components will be omit 
ted. 

0220. The lamp 100 of the ninth embodiment has an out 
side cylinder 220 surrounding the first and second heat radi 
ating fins 200 and 201. The outside cylinder 220 is formed 
like a hollow cylinder with the diameter larger than the outer 
shell 101 and the cover holder 104. The outside cylinder 220 
has the length extending over the peripheral wall 110 of the 
outer shell 101 and the cover holder 104. The inner peripheral 
surface of the outside cylinder 220 contacts the first and 
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second edge covers 202 and 203. Therefore, the outside cyl 
inder 220 extends over the adjacent first and second heat 
radiating fins 200 and 201. 
0221. In other words, the outside cylinder 220 faces to the 
heat radiating Surface 112 through the first heat radiating fins 
200, and faces to the peripheral surface of the cover holder 
104 through the second heat radiating fins 201. Therefore, a 
heat radiating path 221 is formed between the heat radiating 
surface 112 of the outer shell 101 and the outside cylinder 
220, and between the peripheral surface of the cover holder 
104 and the outside cylinder 220. The heat radiating path 221 
continues in the axial direction of the lamp 100. The first and 
second heat radiating fins 200 and 201 are exposed to the heat 
radiating path 221. The heat radiating path 221 has one end 
221a and the other end 221b. The one end 221a of the heat 
radiating path 221 is opened to the atmosphere from the lower 
end of the second heat radiating fins 201, when the lamp 100 
is lit with the base 107 faced up. Likewise, the other end 221b 
of the heat radiating path 221 is opened to the atmosphere 
from the upper end of the first heat radiating fins 200, when 
the lamp 100 is lit with the base 107 faced up. 
0222. The outside cylinder 220 is made of material with 
heat conductivity lower than the outer shell 101 and the cover 
holder 104. For example, when the outside cylinder 220 is 
made of heat shrinking synthetic resin, it is desirable to heat 
the outside cylinder 220 to shrink by the heat, after fitting the 
outside cylinder 222 to the outside of the outer shell 101 and 
the cover holder 104. The inner circumference of the outside 
cylinder 220 is pressed to the first and second edge covers 202 
and 203, and the outside cylinder 220 is connected integrally 
with the outer shell 101 and the cover holder 104. This facili 
tates fitting of the outside cylinder 220. 
0223) In the lamp 100 of the ninth embodiment, when the 
heat of the light-emitting element 127 is radiated to the heat 
radiating path 221, an ascending current is generated in the 
heat radiating path 221. Therefore, the air outside the lamp 
100 is taken in the heat radiating path 221 through one end 
221a of the heat radiating path 221. The air taken in the heat 
radiating path 221 flows from the lower to upper side in the 
heat radiating path 221, and is radiated to the atmosphere 
through the other end 221b of the heat radiating path 221. 
0224. The heat of the light-emitting element 127 transmit 
ted to the cover holder 104 and the outer shell 101 is taken 
away by the heat exchange with the air flowing in the heat 
radiating path 221. Therefore, the outer shell 101 having the 
first heat radiating fins 200 and the cover holder 104 having 
the second heat radiating fins 201 can be cooled by the air, and 
overheat of the light-emitting element 127 can be prevented. 
This prevents decrease of the light-emitting efficiency of the 
light emitting element 127, and makes the life of the light 
emitting element 127 long. 
0225. The outside cylinder 220 is made of synthetic resin 
material with the heat conductivity lower than the outer shell 
101 and the cover holder 104. Therefore, the heat of the cover 
holder 104 and the outer shell 101 is difficult to transmit to the 
outside cylinder 220, and the temperature of the outside cyl 
inder 220 is decreased to lower than the outer shell 101 and 
the cover holder 104. 
0226. As a result, even if the operator holds the outside 
cylinder 220 by hand when replacing the lamp 100 during 
lighting or immediately after turning off the lamp, the opera 
tor does not feel hot. Therefore, the operator does not drop the 
lamp 100 when touching the lamp and surprised by the heat, 
and can safely replace the lamp 100. 
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0227. Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, the inven 
tion in its broader aspects is not limited to the specific details 
and representative embodiments shown and described herein. 
Accordingly, various modifications may be made without 
departing from the spirit or scope of the general inventive 
concept as defined by the appended claims and their equiva 
lents. 

1. A lamp comprising: 
an outer shell with heat conductivity which includes a light 

Source Support, and a heat radiating Surface exposed to 
the outside of the outer shell, and the light source support 
(113) formed integrally with the heat radiating surface; 

a base which is provided in the outer shell; 
a heat generating light source which is Supported on the 

light source Support, and thermally connected to the 
light Source Support; 

a cover which covers the light Source; and 
a heat radiating path provided on the outer shell, the heat 

radiating path continuing in the axial direction of the 
outer shell. 
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2. The lamp of claim 1, wherein the heat radiating surface 
is exposed to the heat radiating path. 

3. The lamp of claim 2, wherein the outer shell has a 
plurality of heat radiating fins protruding from the heat radi 
ating Surface. 

4. The lamp of claim 1, wherein the heat radiating path has 
a plurality of areas arranged with an interval in the circum 
ferential direction of the outer shell. 

5. The lamp of claim 1, wherein the outer shell has a 
receptacle provided inside the heat radiating Surface, and the 
receptacle contains a lighting circuit to light the light source. 

6. The lamp of claim 5, wherein the receptacle is covered 
by an electrical insulating layer. 

7. The lamp of claim 6, wherein the outer shell has an end 
wall partitioning the light source Support and the receptacle, 
and a heat shielding gap is provided between the end wall and 
the electrical insulating layer. 

8. The lamp of claim 1, wherein the light source is a 
light-emitting diode. 


