SPECI FI CATI ON Tl TLE OF THE | NVENTI ON LED LI GHT SOURCE DEVI CE Techni cal
field [0001] The present invention relates to a |light source device using a
light emtting diode (hereinafter referred to as an LED). Background art
[ 0002] Conventionally, as a light source device using an LED, as
disclosed in Patent literature 1, there is one that is provided with: a
first housing (cover part and board) that contains an LED board nounted
wi th an LED; a second housing (cigpiitic€onicyni ng
TITLE OF THE INVENTION
LED LIGHT SOURCE DEVICE

Technical field

[0001]

The present invention relates to a light source device using a light emitting
diode (hereinafter referred to as an LED).
Background art
[0002]

Conventionally, as a light source device using an LED, as disclosed in Patent
literature 1, there is one that is provided with: a first housing (cover part and board) that
contains an LED board mounted with an LED; a second housing (circuit containing
part) that contains a drive circuit part; and a retaining post that connects the first and
second housings to each other.  Also, in order to release heat generated from the LED
to outer air, the retaining post is provided with a heat dissipation part.

[0003]

However, the above-described light source device is adapted to transfer the
heat from the LED to the heat dissipation part through the retaining post that connects
the first and second housings to each other, and therefore the heat from the LED is
transferred not only to the heat dissipation part but also to the second housing.  Also,
in the case where a temperature of the drive circuit part is higher than that of the LED,
heat from the drive circuit part is transferred to the first housing. That is, the
above-described light source device has a problem of insufficient thermal isolation

between the LED and the drive circuit part.

[0004]



part) that contains a drive circuit part; and a retaining post that
connects the first and second housings to each other. Also, in order to
rel ease heat generated fromthe LED to outer air, the retaining post is
provided with a heat dissipation part. [0003] However, the above-descri bed
| i ght source device is adapted to transfer the heat fromthe LED to the
heat di ssipation part through the retaining post that connects the first
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di ssi patlg(ﬂ) Irgﬁrrber that is thermally joined to the LED board is provided,
and the h 9’ gis fornmed with an openi ng part [ 0005] However, the third

housing connect ?Iowégers LidGnPe ﬁorﬂpn%rc%nnec fR%eR per 1pftergi fa8ds of the first

and second housings throughout, and therefore there is a problem of insufficient thermal
isolation. Also, the heat dissipation member is provided only on the LED board side,
and heat dissipation of the second housing that contains the control circuit is not taken
into account at all.  Such a configuration causes the control circuit to be thermally
influenced, which causes a failure or the like.

[0006]

In short, these problems are caused by not recognizing a clear issue related to
the need for thermal isolation in the first place.
{0007]

Further, as disclosed in Patent literature 3, there is an LED lamp that 1s
provided with a lamp housing, an LED light source, a heat sink, a control circuit, and a
fan. Also, the lamp housing has a containing space, and pluralities of inlets and outlets,
and in the containing space thereof, the LED light source, the heat sink, and the control
circuit are arranged.  Further, in the containing space, the fan is provided, and by the
fan, external air flows into the containing space through the inlet, flows between heat
dissipation fins of the heat sink, and then flows outward through the outlet.  As

described, this lamp facilitates heat dissipation from the LED light source by providing



and second housings throughout, and therefore there is a probl em of
insufficient thermal isolation. Al so, the heat dissipation nenber is

provi ded only on the LED board side, and heat dissipation of the second
housi ng that contains the control circuit is not taken into account at all.
Such a configuration causes the control circuit to be thermally influenced,
whi ch causes a failure or the |ike. [0006] In short, these problens
are causeq by noh recqgnizin a clear issue related to the need for thernal
i sol ati ontherdan Hethf CPERHRESRE® [ 0007] Further, as disclosed in Patent
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[0009]
Patent literature: JPA 2008-293753
Patent literature 2: JPA 2008-204671
Patent literature 3: JPA 2009-48994

Summary of Invention

Technical Problem

[0010]

Therefore, the present invention is one that, in order to adjust temperatures of
an LED and a control part that controls the LED to optimum operating temperatures,
respectively, enables the respective temperatures to be independently adjusted, and has
a main desired object to thermally isolate the LED and the control part from each other
to make it difficult to thermally influence each other, and also to optimize fin shapes
suitable for allowable temperatures of the both, respectively.

Solution to Problem

[0011]
That is, an LED light source device according to the present invention is

provided with: a first housing that contains an LED board mounted with an LED in a
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Summary of Invention Technical Problem[0010] Therefore, the present
i nvention is one that, in order to adjust tenperatures of an LED and a
control part that controls the LED to opti mum operating tenperatures,
respectively, enables the respective tenperatures to be i ndependently
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and the second housing to each other with substantially thermally isolating the first

housing and the second housing from each other; a fan mechanism that is provided
between an opposed surface of the first housing and an opposed surface of the second
housing, the opposed surfaces facing to each other, and provided such that an air inlet
side faces to the second housing and an air outlet side faces outward along the opposed
surfaces; an air path that has one end opening that is formed at a position facing to the
air inlet side of the fan mechanism on the opposed surface of the second housing, and
has the other end opening that is formed on a surface different from the opposed surface
of the second housing; and a plurality of heat dissipation fins that are provided around
the fan mechanism on at least one of the opposed surfaces of the first housing and the
second housing, wherein: the control part has a control board having a partially
substantially annular shape or a substantially annular shape; the air path is formed so as
to pass through a central hole of the control board; and a path forming wall that forms
the air path plays a role as a partition between a containing space that contains the
control board and the air path.

[0012]

If so, the LED board is contained in the first housing; the control part is
contained in the second housing; and these housings are connected to each other with
being substantially thermally isolated from each other, so that heat from the LED can be
prevented from being easily transferred to the control part, and also heat from the
control part can be prevented from being easily transferred to the LED.  On the basis
of such a configuration, fin shapes suitable for allowable temperatures of the both are

respectively optimized, and thereby the LED and the control part can be individually



Sol ution to Problem[0011] That is, an LED |light source device
according to the present invention is provided with: a first housing that
contains an LED board nounted with an LED in a substantially closed space;
a second housing that contains in a substantially cl osed space a control
part that controls the LED, a connecting part that connects the first
housi ng and the second housing to each other with substantially thermally

isolating the first housing and the second, h i n rom her; a fan
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provided so as to surround the fan mechanism, and therefore a sufficient amount of air

can be supplied between the heat dissipation fins to thereby improve a cooling effect.
Besides, the other end opening of the air path is provided on the surface
different from the opposed surface of the second housing, and therefore air that is

warmed by passing between the heat dissipation fins can be prevented from flowing into

the air path again.



efficiently cool ed. Further, the path formng wall plays the role as
the partition between the containing space and the air path, and therefore
arisk that dirt, dust, and the like included in air are attached to and
deposited on the control part to give rise to a failure of the control part
can be prevented. In addition, the air outlet side of the fan
mechani smis provided so as to face outward al ong the opposed surfaces, and
the pluralegig)of heat dissipation fins are provided so as to surround the
fan nmechanism and therefore a sufficient anount of air can be supplied
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opposed surfaces of the first housing and the second housing, wherein: the control part

has a control board having a partially annular shape or an annular shape; the air path is

formed so as to pass through a central hole of the control board; and a path forming wall

that forms the air path plays a role as a partition between a containing space that

contains the control board and the air path.

[0014]

If so, the LED board is contained in the first housing; the control part is
contained in the second housing; and these housings are connected to each other with
being substantially thermally isolated from each other, so that heat from the LED can be

prevented from being easily transferred to the control part, and also heat from the

control part can be prevented from being easily transferred to the LED.  On the basis
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If so, the LED board is contained in the first housing; the control part is
contained in the second housing; and these housi ngs are connected to each
other with being substantially thermally isolated fromeach other, so that
heat fromthe LED can be prevented frombeing easily transferred to the
control part, and al so heat fromthe control part can be prevented from
being easily transferred to the LED. On the basis of such a configuration,
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pat h, andcal bochfisicatkicesied.homogeneous thermal distribution of the second

housi ng, preferablly, a plurality of other end openi ngt_s of the i’;\ir path are
f or med. Further, the path forming wall plays the role as the partition between the

containing space and the air path, and therefore a risk that dirt, dust, and the like
included in air are attached to and deposited on the control part to give rise to a failure

of the control part can be prevented.

In addition, the air inlet side of the fan mechanism is provided so as to face
outward along the opposed surfaces, and the plurality of heat dissipation fins are
provided so as to surround the fan mechanism, so that air that flows into the fan
mechanism passes between the heat dissipation fins to draw heat, and thereby a cooling

effect can be improved.



[ 0016] In the case of keeping lighting the LED after a failure of
the fan nechanism there occurs a problemthat each of the LED and the
control part gives rise to heat and fails. In order to solve this problem
preferably, the LED Iight source device is further provided with a failure
sensing part that senses a failure of the fan nmechani sm wherein upon
sensing of a failure of the fan nechanismby the failure sensing part,

i ghting of therl R d:s ARG BAUARE BBGEUS JEh Rgkoviald diwestias [0017)
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[0015]

In order to smooth air flow in the air path, and also to achieve homogeneous
thermal distribution of the second housing, preferably, a plurality of other end openings
of the air path are formed.

[0016]

In the case of keeping lighting the LED after a failure of the fan mechanism,
there occurs a problem that each of the LED and the control part gives rise to heat and
fails. In order to solve this problem, preferably, the LED light source device is further
provided with a failure sensing part that senses a failure of the fan mechanism, wherein
upon sensing of a failure of the fan mechanism by the failure sensing part, lighting of
the LED is stopped.

Advantageous Effects of Invention
[0017]

According to the present invention configured as described, the LED and the
control part that controls the LED can be thermally isolated from each other to make it
difficult to thermally influence each other, and also fin shapes suitable for allowable
temperatures of the both can be respectively optimized.

Brief Description of Drawings
[0018]

[Fig. 1} Fig. 1 is a perspective view as viewed from above an LED light source

device according to one embodiment of the present invention.



[Fig. 2] Fig. 2 is a perspective view as viewed from bel ow the LED |ight
source device according to the same embodinent. [Fig. 3] Fig. 3is a
schematic cross-sectional view of the LED |ight source device of the sane
enbodiment. [Fig. 4] Fig. 4 is an A-A line cross-sectional view of the sane
enbodi ment. [Fig. 5] Fig. 5 is a cross-sectional viewillustrating a
variation of heat dissipation fins, in which an internal structure is

omtted. 6
variation of t h@*wim#ggﬁﬁweéﬁ% RN R R R
omtted side view schematically illustrating

an LED Ii 6?1‘{10%%9[3'61'@9&]‘8\}9*%%8“3%% Oci]islﬁantto a vari ati on. [Fig. 8 Fig. 8
5.3 perspect veview i LLusticti ng & e AL, LRI L LA

di ssipation fin

device of the same embodiment.

[Fig. 4] Fig. 4 is an A-A line cross-sectional view of the same embodiment.

[Fig. 5] Fig. 5 is a cross-sectional view illustrating a variation of heat
dissipation fins, in which an internal structure is omitted.

[Fig. 6] Fig. 6 is a cross-sectional view illustrating a variation of the heat
dissipation fins, in which the internal structure is omitted.

[Fig. 7] Fig. 7 is a side view schematically illustrating an LED light source
device according to a variation.

[Fig. 8] Fig. 8 is a perspective view illustrating a method for forming the heat
dissipation fins.
Reference Signs List
[0019]

100: LED light source device

211: LED

21: LED board

22: First housing

23: Control part

24: Second housing

22a: Opposed surface of first housing

24a: Opposed surface of second housing

25: Connecting member

26: Fan mechanism



ngglg]n 1gg IC_JED | i ght source device 211: LED 21: LED board 22: First
g : ntrol part 24: Second housing 22a: Opposed surf;ace of first

housi ng 24a: osed s :
Fan mschanismqop urface of second housing 25: Connecting nmenber 26:

26a: Air inlet (air inlet side)

26b: Air outlet (air outlet side)

27: Heat dissipation fin

28: Air path

28a: One end opening

28b: Other end opening
Description of Embodiments
[0020]

In the following, one embodiment of an LED light source device according to
the present invention is described with reference to the drawings.
[0021]

<Device configuration>

An LED light source device 100 according to the present embodiment 1s, as
illustrated in Figs. 1 to 3, a light bulb type device having substantially a shape of a solid
of revolution, and provided with: a first housing 22 that contains an LED board 21
mounted with one or more LEDs 2115 2 second housing 24 that contains a control part
23 that controls a voltage or the like supplied to the LEDs 211; a connecting member 25
that is provided between an opposed surface 22a of the first housing 22 and an opposed
surface 24a of the second housing 24, which face to each other, and connects the first
and second housings 22 and 24 to each other with substantially thermally isolating the
first and second housings 22 and 24 from cach other; and a fan mechanism 26 that is
provided between the opposed surface 22a of the first housing 22 and the opposed
surface 24a of the second housing 24, which face to each other, and provided such that
an air inlet 26a cotresponding to an air inlet side faces to the second housing, and an air

outlet 26b corresponding to an air outlet side faces outward along the opposed surfaces
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26a: Air inlet (air inlet side) 26b: Air outlet (air outlet side) 27: Heat
dissipation fin 28: Air path 28a: One end opening 28b: O her end opening
Description of Enbodi nents [0020] In the foll owi ng, one enbodi nent
of an LED |ight source device according to the present invention is
described with reference to the draw ngs.

22a and 24a.
[0022]

The first housing 22 is, as illustrated in Figs. I to 3, one of which a fore end
side has substantially a partial spherical shape, and on a rear end wall 221 of the first
housing 22, the LED board 21 is provided with being in close contact with the rear end
wall 221.  The first housing 22 is one that contains the LED board 21 in a substantially
closed space to isolate the LED board 21 from outer air.  On the basis of this, the LED
board 21 containing spacé of the first housing 22 is configured to prevent dirt, dust, and
the like from outer air from intruding into the LED board 21 containing space.
Specifically, regarding the LED board containing space of the first housing 22, a portion
other than a wiring hole is closed.  Also, a substantially partial spherical shaped part
222 of the first housing 22 is formed of a diffusing member that diffuses light from the
LEDs 211. Note that a shape and a configuration of the first housing 22 are not
limited to those illustrated in Fig. 2, but can be any ones of various shapes and
configurations. For example, the first housing 22 may be configured to contain an
LED and a condenser lens provided corresponding to the LED to emit light exiting from
the condenser lens directly outward.

[0023]

As illustrated in Figs. 1 to 3, the second housing 24 has, at one end (rear end), a
base part 241 that is to be connected to a socket part, and contains inside the control part
23 that controls power supplied from the base part 241 to supply it to the LEDs 211.
The second housing 24 is one that contains the control part 23 in a substantially closed
space to isolate the control part 23 from outer air.  On the basis of this, the control part
23 containing space of the second housing 22 is configured to prevent dirt, dust, and the

like from outer air from intruding into the control part containing space.  Specifically,

11



[ 0021] <Device configuration> An LED |ight source device 100

according to the present enbodinent is, as illustrated in Figs. Ito 3, a

| ight bulb type device having substantially a shape of a solid of

revol ution, and provided with: a first housing 22 that contains an LED

board 21 nounted with one or nore LEDs 211; a second housing 24 that

contains a control part 23 that controls a voltage or the |ike supplied to

the LEDs 2hl.s 129 BRAD: k&ooRl RYLGRE Dt meennannapposed

surface 2 %§§$§gﬁ§%§§§§gﬁﬂ§u5|n§&5§ég%§ﬁgﬁ ogposedg@%rface 24a of the

second houysi.ng, 24 i,.6h - n ot AR0L SQRBREGE Sohth® hitrgt and

second hoﬁg?%%%%if(£%5824ﬁﬁ%ﬁgg§hﬁ@% ég\aﬁ?ﬁhsﬁﬁ%tantiallg thg?nally

i sol ating_t fiidyst d housings 22 and 24 from each other; and a

fan nechaﬁ?@ﬁ?é&ﬁ%ﬁgﬁqgggﬁﬁggided bet ween the opposed surface 22a of the

first hou§k@% 22 and the opposed surface 24a of the second housi ng 24,

whi ch fac ]each ot her, and provided such that an air inlet 26a

corresponding to an air.inlet, si f t.he. sqc ' g an air
B S A s ol o g Py S AR P iR

outlet 26b corr out S cés outward al ong the

d f 4a, 022. Tha .fi [ 2, 1S,
TP astrat it soHensgd Srfinond ook hitlugs 2.t pAPRigh BRE BRI 20 P21y
tial herical sh , d | £f LSt housing.
22" e LES G s bR AR ey b CheBe 2P LNER N0 Tenr

end wall 221. The first housi 2.1s_one.that, cont aj L ard 21 in
a subst anffapf 0@1’%% tos%’&@%a?lge %@Bﬁl%ﬁsgqgtezl%ea g e&éﬁ%ﬂéﬁsglﬁe%dﬁﬁ%ﬁggr air. On
t he basis qf_this, the LED board 21 containing space of the first housing
22 is conPP§lired to prevent dirt, dust, and the like fromouter air from

intruding into the LED board 21 contai ning space. Specifically, regarding
the LED bﬂ%pé]containing space of the first housing 22, a portion other

than a wiring hole is, closed. Also, ) tantiall rtial spheric

shaped part 222718¢ npRberqfcepngsgpg m?ﬁ%f?ufioﬁg? H’é’ae%feg’g’(’g’inf‘?nﬁ éslotﬁbeer%l er

that diffuses light fromthe LEDs 211. Note_tggt a shaﬁelanq a .4

conf i gur aef BRisE#cd Helig; #.$he HEersirnged i edremYE 21 A ERFCE &Y RBEE S dEt r at ed
in Fig. 2, but can be any ones of various shapes and confi gurati.ons. For
exanpl e, thie positéanef ghiandigs obamegpilplerad Bi*ﬁriéfﬁ; A mtage g&?ﬁ?&??ﬂ‘&ﬂ SpEEAhd a
condenser |ens provided corresponding to the LED to emt. |i Bt iting from
t he condesarlanasmear gnd safaoy 23a chuied sy limypiap 22 and the plangs |f?1i§s“% éP‘%C‘% n Figs.

1 to 3, the second housing 24 has, at one _end (rear.end), base part 241
that is tad4bel denpwaddgusipg aresS@bﬁéWélé(rna}'aﬂﬁﬂd Fé‘bﬂ’i"éﬁ%%g ?hﬁéﬁ?‘aéﬁ&yr?é contr ol
part 23 that controls power supplied fromthe base part 241 to supply it to
t he LEDs zqmzecmn@érb@ﬁcwmwﬁgatz@g’iﬂ@' iiavalnay dsenbesd ASVIER Wont rol ~ part
23 in a substantially closed space to isolate the contrﬁj part 23 Lrom

out er ai r fen@perathiee dBetaibtiort isprgventedhe The REFEFUHERNEMPSSEEPER MY 4t e of

the second housing 22 is configured to prevent dirt, dust, and the |ike

f r om out ercagiend furdarei2dt of therfyyst musingRd and hlg e M&w‘@%%%m@e%&e.

Speci fically,

housing 24a, a space that is opened outward. Note that, inside at least one of the
connecting members 25, power source cables (not illustrated) that make connections
between the control part 23 and the LEDs are wired.
[0026]

The fan mechanism 26 is one that forcibly generates air flow in the space

between the first and second housings 22 and 24 and also through an after-mentioned

air path 28, and as illustrated in Fig. 3, between the opposed surface 22a of the first
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regarding the control part containing space of the second housing 24, a
part other than a wiring hole is closed. In addition, in Fig. 3, wiring
| i nes between the control part 23 and the LEDs 211 are omitted. [0024]

The connecting nenber 25 is, as illustrated in Fig. 3, one that is
connected to the surfaces of the first and second housings 22 and 24, which
face to each other, i.e., the rear end surface 22a of the first housing 22

d the f d f 24 t d hqusij he first
Pousi ng 2BOHE {hENLBE ORRPSHOTEINSG 98| BOBRNCSORaRe 2fopay PEOR tacki? T 1S

nunber of connecting nenbers 25 of the present enb } , and as
i |1 ustrat edner proyiged 111,“‘?%@“%)’3@ Q?Bﬁaé’@‘%isﬂ S8 Sreg%glg?%%ézbé gltéag%fate'i vel y

d to b iti d at f ' Sy : d
ek (he 3badhy M TUBANEHAD It RE B RoP A STl f neeosE SRS ¢ st
housi ng 22 and the planar fore end surface éga Of\)f,itcigfcl??e%?@gcgf%ﬁgi@@ are

subst ant i &id speqilusiag 24y AljoothedrhBee PRI 6P 4 7P onnectTng menbers 25
mutual |y at regular intervals as described, deviation in tenperature

di st ri but ilem thecpmediénz@embarhéiconnect i ng nenbers 25 form between the rear
end surface 22a of the first housing 22 and the fore end surface 24 of the
second ho(®iX7g 24a, a space that is opened outward. Note that, inside at

| east one of the connecting nmenbers 25, power. source cabl es t

i Il ustrated) thZhefakecdonnecii drike B’«?@Wééﬁl\g‘fe’ﬁlén% m& 8 CeBté&‘Egag ?@%awae»t he LEDs
are wired. [0026] The fan mechanism 26 is Pne t@at foaﬁjbhx

gener at es aad its hironvei 2patand agpadet Wdraie erpvided spiap & 1AgR P WESTHAY N8R hgs 22

and 24 and al so through an after-nentioned air path 28, .and i%lustrated
in Fig. 324betieenuthedoppedhaopmesehisiapon?igrand afl‘iﬁ?l%ﬁﬁ“"ﬁ}s-u?h“g %2 and the
opposed surface 24a of the second housing 24, which face to each, other,
provi ded intechubsmaétliasl 4 yptarnenpdler 26l ﬂ}@érstf§t3§fm%ur¥éir8i95§é’éidow PRi8s 22a and
24a. That is, the fan nmechanism 26 is provided concentri, CF#I&/ V\%'l'th t he
first houghagll@Rraani; aden leddaAa2 Huspldg them. ATk @0f FIHELRANT sm 26 i s
provi ded closer to a center side ) d
opposed surface 22a of the first housing 22 or the connecting member 25 by screws an

the like.

[0028]

Thus, the LED light source device 100 of the present embodiment is, as
illustrated in Figs. 3 and 4, provided with, on at least one of the opposed surface 22a of
the first housing 22 and the opposed surface 24a of the second housing 24, a plurality of
heat dissipation fins 27 provided around the fan mechanism 26, and on the opposed
surface 24a of the second housing 24, the air path 28 having one end opening 28a that 1s
formed at a position facing to the air inlet 26a of the fan mechanism 26.

[0029]

In the present embodiment, it is assumed that the LEDs 211 has a higher
temperature than the control part 23, and therefore the plurality of heat dissipation fins
27 are provided on the opposed surface 22a of the first housing 22 (see Fig. 2). The

heat dissipation fins 27 are provided so as to extend from the rear end surface 22a of the
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than the connecting nenbers 25. [0027] The fan nechani sm 26 of the
present enbodi nent is of a centrifugal fan type, and its air inlet 26a and
air outlet 26b are provided so as to face to the second housing 24 and face
outward al ong the opposed surfaces 22a and 24a, respectively. The fan
mechani sm 26 has: a rotary inpeller 261 that is rotationally driven by a
rotary notor (not illustrated); and a holder 262 that holds them The

hol der 262 is fixed tot opposed surface,22a, of I LS ogsd g 22 or
the connebist h@ush%%gg%ﬁo“?g g’)‘? SE@P@&?“%H%E%heN%%&}é& ﬂféokge%éiﬁsglﬁéh& Thus, the
LED Iight source device \]}‘\"ﬁ(l)o of fhe pr ent enbodinent is, as illustrated in
Figs. 3 afd@ ™! NachEgh e 5COuA Nesdst one of the opposed surface 22a of

the first housing 22 and the opposed surface 24a of the second housi ng 24,
a pluralitSP38f nheat dissipation fins 27 provided around the fan nechani sm

26, and on the opposed surface 24a.of. t cond usi.ng. 24, the air path
28 havi ng one eﬁgsooﬁ’ér‘i?srl?ﬁ"té@g‘e?tkpd#l?aé‘of’gﬁﬁég e a%ng"(%%?tf: ?bnznﬁfga%’l ng to !to he
air inlet 26a of the fan nechanis 6. [0 ln_ the. pres

embodi mensybsfantiply &%%@%Fstt?ﬂitamc%gaﬁﬁﬁé‘ﬁg‘%}%‘é@d&hﬁfaé’t{g?c}]tqglrsrgle%ét% ﬁ‘? e than
the control part 23, and therefore the plurality of, heat  di,sSi.paki fins
27 are pr elkodthe heat dippasiopdded’ $aYe %}@étagtza[yotbef%ge Pliapgy 1%‘83%051%@%?9,?3%

Fig. 2). The heat dissipatjon fins 27 are_provided so.as to_e nd. fromthe
rear end gividiog thexiugh }‘théleatf41$S$Ra“ﬁBﬁ"§‘§§& 598s tooﬁ}dé‘ioanqﬁ@ftg%glg)é%a 1Sg{ﬂsi ng 24.

Note that the heat dissipation fins 27 %r,e not, in contact w.th the %econd
housi ng 226, the@g8ohechanism 26 is prevented from being easily viewed in terms of appearance,

and thereby without spoiling the appearance of the LED light source device 100, the fan
mechanism 26 is prevented from being touched by a finger to ensure safety.
[0031]

Further, the heat dissipation fins 27 are formed with use of metal having a high
thermal conductivity, such as copper or aluminum. On the other hand, the connecting
members 25 are formed with use of a material having a lower thermal conductivity than
that of the heat dissipation fins 27, for example, a heat insulating member such as resin.
On the basis of such a configuration, the first housing 22 and the second housing 24 are
connected to each other by the connecting members 25 with being substantially thermal
isolated from each other.

[0032]

Note that, in addition to making a thermal conductivity different on the basis of
the thermal conductivities of the connecting members 25 and the heat dissipation fins 27,
it is also thought that by thinning the connecting members 25, as compared with a heat
transfer amount transferred to the heat dissipation fins 27, a heat transfer amount
transferred to the connecting members 25 is sufficiently decreased to thereby

substantially thermally isolate the first and second housings 22 and 24 from each other,
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Al so, the respective heat dissipation fins 27 are, as illustrated in Fig.
4, substantially curved ones that are radially provided around the fan
mechani sm 26, and all of the heat dissipation fins 27 have substantially

t he sane shape. As described, by providing the plurality of heat

di ssipation fins 27 so as to surround the fan nmechani sm 26, the fan

mechani sm 26 is prevented frombeing easily viewed in terns of appearance,
and thereby w thout spoiling the appearance of the LED Il ghi arece device
100, the hRRABSHANSOIIG: cmnprtvgentralers o M¥ erf@m%ecLS]Lf’ ﬁieﬂcfg{}?/‘ S% igﬁger to
ensure safety. [0031] Further, the heat dissipation fins 27 are
formed w thntsetiRfchi®t éle thawiahgoktibiigh t her mal conductivity, such as copper
or alumi num On the other hand, the connecting nenbers 25 are forned with
use of a g@dﬁqi al having a |lower thermal conductivity than that of the heat
di ssipation fins 27, for exanple, a heat insulatjng nﬁnbeéedsuch as resin.
On the basis of h@ﬂﬁﬂl@ilﬁ}@ﬁfﬁ pgundits perjphetsé confBEAHRET NF“22*%nd t he second
housi ng 24 are connected to each other by the connectjlng%agrs?{r%elgig £5 with
bei ng subst anti gl yirtaer Teprovided at tad séqonthhensing &f Heps 1Y "7 Note
that, in addition to making a thermal conductivity diff reﬂst Ogr%hﬁ%]ﬂg basi s
of the th%gﬁgd SRR \ehd bpening 28he aqmitisotficieg FehBaF 4185740 "the heat
dissipationfins 27, it is also thought that by thinni gg tgafjoc%%gd:ti ng
menbers 25, a8, LAMRASEle bh Fred siéade 2o afi Slercenddibing LAY LS t he heat
dissipation'tins 27, a heat transfer anount transferred to the %Panor}ecti ng
merbers 29 | yRtffdreh@Bpbiln ety &as eutfic difflercuttfyons disstPRABS S AEt Tral | y
isolate the first and second housings 22 and 24 from each ot h(gir. he

Al ternat i VeLy, gibude bhe TRIIRGkilngenyBe: of 8 airaypind® PIPIRY U % heat

i nsul ating Rber to achieve the thermal isolati on. [0033] ‘Nexg gg«? air
path 28 and it s %‘?;re' R8I 1o RN} i@k ofittrien teskanisse o, 1.c-, in SUDSHRY Wr path
28 provi deb’$Hthe Second housi ng 24 is, as illustrated in Fing. é. f or med
with the 0@% egtdai%gg%ifagg @l sudfapo3id dfathe faondbousing Hel(fagerent i ?Cezcg; of
the fan met¥anl'st on t opposed surface 24a of the second ho s'ﬂtg 24,
and al so f afTRd W i shieapt hﬁlrso,qegaramgnhmgthmdmpemng@ﬁbézé@eoﬁ“rIP%J}?2 from
t he oppose ST PRCE A5 “of the second housi ng 24. Th&onfe@@eg%fegﬁg?i_? 28a
of the air path. 28.s f hedposidulpmtaunls os fongir fige i nl et
26a of theafpi‘ﬁglﬁgcfg ?%ﬁ#sg%%a?%g, in sggstanti ally the Ce%régllgr%ch of the
opposed surface 24a o m%ml i RfecficdliypoeamaeespRT e
second houéh%%}’p?ﬁsdésubﬁfag%?%@ggggi@%g he gt her end opening 28b of the air

Path 28, 11 of the second housing 24.

[0034]

The second housing 24 provided with such a air path 28 has, as illustrated in

Fig. 3, an outer wall 242 that has substantially a shape of a solid of revolution and is

opened on a fore end side, a path forming wall 243 that extends from an inner surface of

the outer wall 242 toward the fore end side along a central axis of the outer wall 242,

and a fore end wall 244 that blocks an opening formed between the outer wall 242 and

the path forming wall 243. The control part 23 is contained in the substantially

g - ‘ming
annular containing space S1 that s formed among the outer wall 242, the path forming

wall 243. and fore end wall 244, The path forming wall 243 includes: a cylindrical

: : e . eral
part 243a of which one end is opened on the fore end side and an inner peripher
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a plurality of openings 28b are formed at regular intervals on the surface
different fromthe opposed surface 24a of the housing 24, specifically, on
an outer peripheral surface 24b of the second housing 24. [0034] The
second housing 24 provided with such a air path 28 has, as illustrated in
Fig. 3, an outer wall 242 that has substantially a shape of a solid of
revolution and is opened on a fore end side, a path formng wall 243 that

ds f ' f f d
S el onfl gD f o) @o§r SeRune UFuf Yo Ml pRASA SRR IR BT *2as
t hat bl ock ' f d .bet h - th
For mi ng el DaaroTia G SEPangy £ 34 LEnbHi o AL S PPl

| t ai ni S|l .that,is, f t : : , th
At T or nHEPE PR 1 e BB wele e s BERREPERE A 2ls”

i ncl udes: i ndrical 243 ich d f
end i do AL PRRsRGseR cphapare Sin e R BRI S, BRERERANATT L0 ©

h ; fl t. 243b that | ti | t f th
Cyitnar i AP B e A baTe I SO BeRaRe S L 1 ace

of the outer wall 242. The fore end side opening of the cylindrical part
243a f or meakcPh % adoBP%¥hi ng 28a of the air path 28. Also, on the outer

wal | 242 a.lower side of the flange part 243b, the plurality of other
end openi >28b of the air path 28 are formed. [0035] The control
part 23 of the present enbqdinent includes:. a control board,23 ving a
substantial |y a%h‘ilP%Wfoé H%gg 0 péest?%"’cr%bqq“é‘fmtiggu‘i‘?sr%ﬁﬂﬁ@qgﬂdﬁ%hj;’%cont rol
board 231, in which the control board 231 i anged .substanti al |
concentrié@mﬁga@P@$W¥%BY§@Bﬁﬁ6hwﬁﬁépﬁéC?ﬁﬁdgﬁggé?@gﬁ§ﬂppgﬁeﬁ3ﬁr?kggd
contained in the second housing 24 so as . to surrqund the. one end, openi ng
56n. of "t NS hilh TOEAIHRD BN PAR3 T Geried S Op A s p oy M gad
substantially concentrically with the path for?ing maﬁl 242,.s0 as, to
surround serendRpRsiRDI4riong ithaenirahole is gorgpned m the scephd hapsing oF Spahley 231
contained in the contai ning space Sl is provided wth being in gg tact with
a subst ansieungd theaprd end dpeaingt28a vé therainpaib b 28hatpaths niPbRedidd’ Wit h bei ng
in contact with the fore end wall 244 (wall that forns _the fore end surface
24a) of t hwargedonbstirsiadly sgneeatriceiy widdhe priiderune Nelydr s9§S ISSHEMEd of a
mat eri al having viscoelasticity, such as silicon. Al so, the heat transfer
menber 29 theamtlafqyméng wilkdAShape that is substantially the sane as a plan

vi ew shape of the control board 231. As described, by bringing the control
board 231[9%d contact with the fore end wall 244 of the second housing 24
through the heat transfer nenber 29, heat of the control board 231 can be
easi |y transfer Todcowrd headdBd cengingdlin tizapntaniing spach S 1 Aeptovidedgter nenber

29 has viscoelasticity, so that regardless of irregularity that qccurs due
to a circbeing in contact with a substantially annular heat transfer member 29 that is provided

with being in contact with the fore end wall 244 (wall that forms the fore end surface
24a) of the second housing 24.  The heat transfer member 29 is formed of a material
having viscoelasticity, such as silicon.  Also, the heat transfer member 29 has a plan
view shape that is substantially the same as a plan view shape of the control board 231.
As described, by bringing the control board 231 into contact with the fore end wall 244
of the second housing 24 through the heat transfer member 29, heat of the control board
231 can be easily transferred to the fore end wall 244.  Also, the heat transfer member

29 has viscoelasticity, so that regardless of irregularity that occurs due to a circuit
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pattern, soldering, and the like fornmed on a surface of the control board
231, the control board 231 can be brought into contact with the heat
transfer nmenber 29 without any gap to nore easily transfer the heat of the
control board 231. [0037] Al so, the containing space Sl that
contains the control part 23 is an nearly closed space that is formed by
the outer wall 242, the path formng wall 243, and the fore end wall 244,

and pr eveggtﬁer% o}denng,bel i H’kél’% bd K€ alsDGhdd 3ﬁ%é &nﬁ’ofbégm%f | {RMSoriial ough

the air att ed to and deposited on the control part 23

t t 1
0odg] © O Z%e@% 5 B’i?\'lghtq?fﬁéﬁé 9““’95J{é“ér”ﬁﬁ’esgﬁéﬁéﬁ??%ﬁ?k‘i%}lﬁ? P ce 100

of the pr eat ri Heat generated by the
LEDs 211 ?$§§¥ FErs ﬁ éhégggggﬁ'cggﬁ?n%%l of ‘the first housing 22 through

the LED bﬁ%ﬁq 21. hbte that the LED board 21 is thermally connected to the
rear end 221 of the first housing 22. Specifically, a back surface of

the LED boar d 22\[14%1%08}{ i kIRl o M AR GORACK il e 1 ear

end wal | 221 of transferred to the

rear ng‘lg g &fde Ry 1 MSldd R} B BHRL B4, tﬁcﬁ)&ﬁ?&faﬁ %utz%t deat

re pr ear surfacé 2a of the

i Ssi pati B -?r%gvaﬁgﬁ Serk st O R e SRR B bR hroney
her ef he. h h f |1
gz‘i’r of 1 ﬁ@efai”r o 12%5@5%@*%%28% 8] oot lef e @Q'fl t r%ﬁl%ﬁeﬁaﬁ Pl Eﬁaﬁﬂ%atwa
. 25
the-hoat  Areet poieciioni e ol SghTREa path 27 and theroby neal

transferrﬁﬂBgﬁonrthe LEDs 211 to the heat dissipation fins 26 is rel eased
out war d.

Next, a heat transfer mode of the LED light source device 100 of the present
embodiment is described.
[0039]

Heat generated by the LEDs 211 transfers to the rear end wall 221 of the first
housing 22 through the LED board 21.  Note that the LED board 21 is thermally
connected to the rear end wall 221 of the first housing 22.  Specifically, a back surface
of the LED board 21 is provided with being in surface contact with the rear end wall
221 of the first housing 22.  Then, heat having transferred to the rear end wall 221 of
the first housing 22 is transferred to the heat dissipation fins 26 that are provided on the
rear end surface 22a of the first housing 22.  Note that the thermal conductivity of the
heat dissipation fins 26 is larger than that of the fan mechanism 25, and therefore, at this
time, the heat having transferred to the rear end wall 221 of the first housing 22 is
almost entirely transferred to the heat dissipation fins 26.  Also, at this time, the fan
mechanism 25 blows air to the heat dissipation fins 26 through the air path 27, and

thereby heat transferred from the LEDs 211 to the heat dissipation fins 20 is released
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[ 0040] On the other hand, heat generated by the control part 23
transfers to the fore end wall 244 of the second housing 24 through the
control board 231 and the heat transfer nmenber 29. Then, heat having
transferred to the fore end wall 244 is released outward by air that is

fl owed by the fan mechani sm 26. Further, the heat generated by the control
part 23 also transfers to the path form ng wall 243. Then, heat having
transferred to the path formng wall 243 is rel eased outward by air that
flows througlerd.he air path 28. As described, the heat generated by the
control part 23 is released outward fromboth of the fore end wall 244 and
the path f@46ing wall 243 of the second housing 24, and therefore the

control part 23 can be preferably cooled. In this Se e orm ng
wal | 243 and t h©nababthet hindahet gca@'ﬁé%‘ﬂk&%ﬁ&@ﬂ‘if& Hf‘éﬁcﬁy“déirsﬁegsnté’gg‘% h’sf{% that the

heat transferring fromthe control board 231 to the h f ) wal | 243
can be madad wallfadmf e secoidiousihs 28 foagh ﬁiercée?'?lot??a{‘g n*i“fi%‘%‘%gcool t he

control board 231. [0041] <Effects of the present_enbod ]

Accor di ng tigsftheeBE 29. gHithes ghnat bavies irensfertg 18 ROk ?lﬁ‘ W%{F?A}]%sﬁ?lgassg%t
enbodi nent that is configured as described, the LE boarg_%leisaggg ai ned
in the firstwhiobsisigh@ds fibived bytiterfon meakanion2ps EFM%i HEAT $HAE second
housi ng 24; and these housings 22 and 24 are conn cteﬂ]to ea?ﬁhigé her with
bei ng subshasdrtal pyrt Lhelsnuiahsfeissotutath foramesah 2ot hethensiFa AR % he heat
fromthe LEDs 211 can be prevented frombeing easi|ly tran ferﬁ$d 50 t he
control papdnsRaecansihalpat bheinger] 3430srdpascé Satyad bpar ha JOWIBEE D event ed
frombeing easily transferred to the LEDs 211. On the ba %s of such a
conf i gur atih@gir phth FUr tAetesaittednihe hog generated Ayshe §Qﬂt’f°iﬁi“é SRt Swabl e

t enper at ures o? the both, respectively, the LEDs 211 gg& ng control ,part
23 can be g\ EBILLI ofttherhet atdwell 2éhanbieadth RN Y BeMsardt ur es
of the LEDs 211 and the control part 23 can be respectively adj uste{,?1 to
opti nmum opﬁﬁ@ﬁlig@, L@ Derolid HgsconfroDga2] 23 can be preferably cooled. “In this case, the

path forming wall 243 and the control board 231 are concentrically arranged, so that the
heat transferring from the control board 231 t0 the path forming wall 243 can be made
uniform in a circumferential direction to uniformly cool the control board 231.
[0041]

<Effects of the present embodiment>

According to the LED light source device 100 according to the present
embodiment that is configured as described, the LED board 21 is contained in the first
housing 22; the control part 23 18 contained in the second housing 24; and these
housings 22 and 24 are connected to cach other with being substantially thermally
isolated from each other, so that the heat from the LEDs 211 can be prevented from
being easily transferred to the control part 23 and also the heat from the control part 23
can be prevented from being easily transferred to the LEDs 211, On the basis of such

a configuration, by further optimizing fin shapes suitable for allowable temperatures of

the both, respectively, the LEDs 211 and the control part 23 can be individually
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Al so, the one end opening of the air path 28 provided in the second housing
24 is provided at the position facing to the air inlet 26a of the fan
mechani sm 26, so that air can be sufficiently supplied to the fan nechani sm
26, and also an air intake |oad of the fan mechani sm 26 can be reduced.
Further, air flows in the second housing 24, and thereby the second housing
24 and control part 23 can also be cooled. In this case, the control board

231 of 1t hengRithRLcoRBblle®And TefdiBlidnpdratules AMMLEDS 21 heh@hE cP@td) 53& is
formed so as to pass through the central hole of the control board 231; and

the path Horm Hegre@ﬁécltiva'yaanﬁm?edlrt@Eﬁnﬁgm%?@agﬁ%&é&&raﬁ;e@een the contai ni ng

space that contains the“contro oar the air path 28, so that when
air passe Odﬁgough the air path 28, the air draws the heat of the control
part 23 fromthe path formng wall, and therefore the control part 23 can

be efficiently gagl &@'Qn[eg:gﬁg%%%oﬁ the %@Eﬁ%SmrEﬂﬁe@ﬁ“ﬂe §QLml RGusigd b4 pl ays

the role as the paftition ntal ni ng space and the air path 28,

and ther eEsgﬁrgvi ed ;Litsthe P?ﬂ‘%m@fa&[{nﬁ tg Wil air i"ﬁrbq %85'813 t!?% lfﬁl h@%aﬂgﬁpzé, Ro Mk af' ©

attached and depos on e contro art to give rise to a failure

of the Cogﬁrg ?A iﬁggi%gﬁ?@%ﬂe?ﬁ‘) Rt g%ﬂ?é&%msﬁl éélld also an air |ir;}al?éjl‘35(§ bPfe the air

outlet 26 anism rovi so as to face outward al ong

h f re (Lo Tace oult
‘the opposed AR P %r}g%&ec*a&ap#&w ,'aﬂlyﬂ%%gﬁﬁgﬁ otﬁggggs?%%u, ah@is 27 are

provi ded S0 as to surroun n nechani sm a sufficient

amunt - of thaeirerbly.(iﬁlg sel%:gpcz gggslulﬁ%dag]%t 6D }Ba}}F?ngaﬁlt elgd @%S%de%?%dt ggll} Eﬂgyé sg,7thE 0

i nprove a cooling e ] . nd openi ngs
200 o Tkl R B BB RIS ARl pr gl shserm L,
a0, O R . Lo 15 PSS AR A B o Bt o
Sorr;[)g d;[ rr]rg;f(grpnefn \Evg %pe}ys iarll'(\)ll%% ia%@ﬁft%n%%%wc!ein%é godntzgiginsgQS&C%QH&%%E}Q%%%rtﬁep ed
control board 231 and the air path 28, so that when air passes through the air path 28,
the air draws the heat of the control part 23 from the path forming wall, and therefore
the control part 23 can be efficiently cooled.
[0043]
Further, the path forming wall plays the role as the partition between the
containing space and the air path 28, and therefore a risk that dirt, dust, and the like
included in air are attached to and deposited on the control part 23 to give rise to a
failure of the control part 23 can be prevented.
[0044]
In addition, the air outlet 26b of the fan mechanism 26 is provided so as to face
outward along the opposed surface 22a, and the plurality of heat dissipation fins 27 are
provided so as to surround the fan mechanism 26, and therefore a sufficient amount of

air can be supplied between the heat dissipation fins 27 to improve a cooling effect.

[0045]
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[ 0047] For exanple, the heat dissipation fins may be, in addition to
the curved ones that are radially arranged, as illustrated in Fig. 5,

pl ate-1i ke ones that are radially arranged around the fan nechanism Al so,
pl ate-1i ke heat dissipation fins nay be arranged so as to be parallel to
one anot her. Besides, as shown in Fig. 6, the heat dissipation fins may be
formed in a straight thin stick shape. [0048] Al so, the

above-descri bed.enbodj,ment is f: [ QU r OV : hesi pation
fins only on thge%‘?oggdggﬁFP%gég%ﬁggﬁgqug% ‘ﬁ%ﬁg?ﬁgﬁﬁﬁ§§§%3€?§in order to
i nprove cool.i ng.perfarnmance of th 0 i S8 Lon fins
may be pr BWifa&gghfgq{e@tﬁ'r&or%%oospgasesd usr%ffggegi %féfttlﬁégéetscg%%ﬁﬁxsﬁ%ﬁ%, gg&ﬁﬂeﬁﬁ%ﬂrcder to

i nprove cool i n erfar.mance of the - Cont r. Llbyustrated in
Fo 7 ¢ b PR GRE brh e b5 Re R Rh TR 275k e B PR S pposed
surface of_th& first hﬁusin% %gd the opposed surface of the second housi ng.
[ 0049] from Hpyingante RGULPABKESEA 0t t he heat dissipation fins provided on
t he respe%ﬁ@vi opposed surfaces, such as |lengths, nmay be determ ned

accordi ng 6 tenperature bal ance between the LEDs and the control part.
For exanple, in the case where a tenperature of the LEDs is higher than a
temperature of FREEIATHMOSPart, the heat dissipation fins of the first

housi ng are made | onger than those of the second h _' . this case, if
t hese tenper at ufe¥ ?@LPHF@%‘FWW’S%}S&Wﬁmt"i‘fé?%g]fta%ﬁ?és@?gﬁ%{)l&on fins 27 of

the second housing 24 may be plate-like fins that are provided on the fore
end wal | 2ppogin (F;-ovi ded in parallel with the fore end wall 244. On the
other hand, if the tenperature of the control part 23 is higher than that
of the LEIﬁ%O“'Zil, t he heat dissipation fins of the second housing are nade
| onger than those of the first housin nd .t he

, g. Also, Iif e L 211
control part 23Fﬁlaﬁ’/’@ml%@6’@%@?%@139“%‘&%@?5&8?3@%b‘éP‘i\‘{lp%%@ﬁ'ﬁ‘éﬁvgﬁﬂ?eess, t he
| engths of the first and second heat. dissi pg’f&if fins ar e %ﬁd@
subst ant i &hatyrepéialypeangads ehdpstrated i@Jde ¥ PRAY- lge BRSPS 1LY t he shape
of the heat dissipation fins 27, such as_a I_ﬁngth, is det?rm' ned so as to
meke a di fafrengadcsowsst e & machanisBna ke, PpEKa e CIBIPAHNR 'PEDEY 951 and an
actual operating tenperature of the LEDs 211 and a di]‘fPere ce Jbetween an
al | owabl e atiengesrsatasite boparalel te gne prstthgiar Besides Ad sV H]& O A4t i ng

tenperature of the control part 23 substantially the sane. [0050]
dissipation fins may be formed in a straight thin stick shape.

[0048]

Also, the above-described embodiment is configured to provide the heat
dissipation fins only on the opposed surface of the first housing; however, in order to
improve cooling performance of the control part, the heat dissipation fins may be
provided on the opposed surface of the second housing. In order to improve cooling
performance of the LEDs and control part, as illustrated in Fig. 7, the heat dissipation
fins may be provided on both of the opposed surface of the first housing and the
opposed surface of the second housing.

[0049]

In this case, shapes of the heat dissipation fins provided on the respective

opposed surfaces, such as lengths, may be determined according to a temperature
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Further, a failure sensing part that senses a failure of the fan nmechani sm
26 may be provided. The failure sensing part is one that, for exanple,
detects an energi zation state of the notor in the fan nechanism 26 to

t hereby sense a failure of the fan nmechani sm 26, and outputs a signal of
the sensing to the control part 23. Then, if the sensing signal is one that
i ndi cates a failure of the fan nechanism 26, the control part 23 having

received &,? AGES %?‘I}’%gl tﬁ%%@ﬁ%fﬁ(ti ﬁ%ﬁc it rgl ;?ArtzatFIOPQX gl% h& ohERe hdrdt0 thereby

stop ligh ure sensr ‘part may be arranged on
t he control board roI art EDs 211 and
control p&PPosd zﬂ%é@d%s 1S, %l?ﬁrt tﬂn ?’rg o { ?ﬁt?ﬁ @hg%?lgéﬁ 25, keepi ng
|l ighting the LEDs 21 ner. at e he n t
respectlvél5§'1pf’“r‘1°”cfr-‘r%S E ﬁ??%%?rﬁén ?8111 rggf parq%gggf@gn %ﬁg&ggg%t ed.

[ 0051] In above-descri n e ers and
the fan né’éﬂ’a%?f’@?nia Ser@glﬁé‘@f‘ir%{l“ﬁ??rgégggg%?% thrb A é%}edrlr%%ﬂrgrgtgp ggj %%}v
besides, as illustrated in r esent. ve flgured
to use a @aamﬁéor%rg%ﬁgwréﬁrﬁg%Héﬁﬁgﬁﬁa mspgawﬁ%%ypﬁéﬁﬁ@ng§¥mh gqgonnect
the first and_second _housjngs. Wt ant aII | g the
first and pﬁ‘é@@ﬁ@dnlﬁéﬁgpln‘ﬁ’éhg?ff’ﬁ‘ee Vﬁalfﬁé@harg Eﬁr]‘@l%%e Ital%%e%th%dr tion,

t he fan nechani sm 26 rra be pravi eof
faces out WAk @nBAgE Eﬁb%’é’é ag%r%tér?ﬂ?@ga%%dﬁ’f }t) leongf?lgotggﬁ et 26b
faces to the second housr hi s cas out er ai en the
heat di ssrsmnﬁélﬁu$lil$1§162173 “g“-’é tl%%’éi%%%? °5§het thadi§ e c rﬂﬁ?afﬁ%lgzla%;gtnzg@t hen it
passes through the air ath 28 and fl ows our%vvard %gga ;ag tle

Besi des, tehé thepentelpasis} bavegespegiaye e ryIRAI G £ReT3 %ﬁﬁm V'&>ehd surface
24a) of the first and second housings 22 and 24 f thg%gb Vﬁggescrrbed
embodi nentlengis aftihg Arsbandsesardhhest HSFIPatigrelisy Af 52 ear‘rs &y H5wélsr ,  at

| east one of the opposed surfaces may be a_concave or sur
[0054]  Furtherty menﬁcalé:sd%ﬁcrrb@%aﬂreo%a%? ﬁ&%‘fﬁ’ésswéatmﬁ é? p%%? ?ﬁnﬂ fins
27, as illustrated in Fig. 8, the heat dissipatio { {orned by
maki ng cutlengtll, it Aeternpherhstr asf o anaksrardi Herepesniréy e aal lﬁtﬁ@pg%‘furfﬁ tions to
a substantially right angle. The fin form ng menber ed in this

manner is the bGPRL 1T nhdar hdsd aperating tenpwardurerd ﬂr%hEDé%éﬂ §E¥5 ?3?&“%& of the

first housing 22. .
between an allowable temperature of the control part 23 and an actual operating

temperature of the control part 23 substantially the same.

[0050]

Further, a failure sensing part that senses a failure of the fan mechanism 26
may be provided. The failure sensing part is one that, for example, detects an
energization state of the motor in the fan mechanism 26 to thereby sense a failure of the
fan mechanism 26, and outputs a signal of the sensing to the control part 23. Then, if
the sensing signal is one that indicates a failure of the fan mechanism 26, the control
part 23 having received the sensing signal stops energization of the LEDs 211 to
thereby stop lighting of the LEDs 211.  The failure sensing part may be arranged on
the control board of the control part. If so, failures of the LEDs 211 and control part

23 caused by, after a failure of the fan mechanism 25, keeping lighting the LEDs 211 to
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[ 0055] Also, without limtation to the light bulb type, a spot |ight
type that can replace a dichroic hal ogen bulb is al so possible. [0056]

In addition, it should be appreciated that the present invention is not
limted to any of the above-described enbodi nents but can be variously

nodi fied without departing fromthe scope thereof. [Industrial
applicability] [0057] According to the present invention, the LEDs

and the cesidr@k hparahd iltadase aMpgetdtsrel RpédielydamhdEEDORT Mald theicsot@t ed from
each other to nake it difficult to thermally influence each other, and al so

tin shapepasustabbepleéntad.| owabl e tenperatures of the both can be
respectively optimzed. CLAI M.

[0051]

In the above-described embodiment, the connecting members and the fan
mechanism are respectively formed of different members; however, besides, as
illustrated in Fig. 7, the present invention may be configured to use a casing for the fan
mechanism as a connecting member, and connect the first and second housings with
substantially thermally isolating the first and second housings by the fan mechanism.
[0052]

In addition, the fan mechanism 26 may be provided such that the air inlet 26a
thereof faces outward along the opposed surfaces 22a and 24a and the air outlet 26b
faces to the second housing 24. In this case, outer air passes between the heat
dissipation fins 27 and is sucked by the fan mechanisim 26, and then it passes through
the air path 28 and flows outward again.

[0053]

Besides, the opposed surfaces (rear end surface 22a and fore end surface 24a)
of the first and second housings 22 and 24 of the above-described embodiment, which
face to each other, are planar surfaces; however, at least one of the opposed surfaces
may be a concave or convex surface.

[0054]

Further, as a method for forming the heat dissipation fins 27, as illustrated in
Fig. 8, the heat dissipation fins 27 may be formed by making cuts M1 in a planar fin
forming member M and folding cut portions to a substantially right angle. The fin
forming member M fabricated in this manner is brought into close contact with the rear

end surface 22a of the first housing 22.



1. An LED Iight source device conprising: a first housing that contains an
LED board nmounted with an LED in a substantially cl osed space; a second
housi ng that contains in a substantially cl osed space a control part that

controls the LED, a connecting part that connects the first housing
and the second housing to each other with substantially thermally isolating
the first housing and the second housing from each ot her; a fan

mechani smdqfiay is provided between an opposed surface of the first housing
and an opposed surface of the second housing, the opposed surfaces facing

to each other, AN | L2BuiBitgpd, BBl 1phA8pE Aesal @plbe second
housi ng and an %Fg?, %&??@Sﬁgfﬁgﬁ?@a@gﬁg&ut \/var"{c;p al Sﬁ% t%hg@gpposed sgrfaces;

an air path: ‘ i that is formed at a position facing to
the air i%pg%nglaggg?Pgﬂg%ggﬁpﬁgghgﬁisn1on t he opposed surface of the
second hOﬁik% , and has the other end opening that is formed on a surface
different *fTromthe opposed surface of the second housing; and

In addition, it should be appreciated that the present invention is not limited to
any of the above-described embodiments but can be variously modified without
departing from the scope thereof.

[Industrial applicability]
[0057]

According to the present invention, the LEDs and the control part that controls
the LEDs can be thermally isolated from each other to make it difficult to thermally
influence each other, and also fin shapes suitable for allowable temperatures of the both

can be respectively optimized.
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a plurality of heat dissipation fins that are provided around the fan

mechani sm on at

| east one of the opposed surfaces of the first housing and

the second housing, wherein: the control part has a control board having a
partially substantially annular shape or a substantially annular shape; the
air path is fornmed so as to pass through a central hole of the control

and a path formng wall that forns the an path plays a role as a
§§$¥I n a containing space that contains the control board and

boar d;
partiti
the air

on
p

" An LED |ight source device conprising:
1. An LED light source device comprising:

a first housing that contains an LED board mounted with an LED ina
substantially closed space;
a second housing that contains in a substantially closed space a control part that

controls the LED;

a connecting part that connects the first housing and the second housing to gach -

other with substantially thermally isolating the first housing and the second housing
from each other;

a fan mechanism that is provided between an opposed surface of the first
housing and an opposed surface of the second housing, the opposed surfaces facing to
each other, and provided such that an air inlet side faces to the second housing and an
air outlet side faces outward along the opposed surfaces;

an air path that has one end opening that is formed at a position facing to the air
inlet side of the fan mechanism on the opposed surface of the second housing, and has
the other end opening that is formed on a surface different from the opposed surface of
the second housing; and

a plurality of heat dissipation fins that are provided around the fan mechanism
on at least one of the opposed surfaces of the first housing and the second housing,
wherein:

the control part has a control board having a partially substantially annular
shape or a substantially annular shape;

the air path is formed so as to pass through a central hole of the control board;
and

a path forming wall that forms the air path plays a role as a partition between a
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a first housing that contains an LED board mounted with an LED; a second
housi ng that contains a control part that controls the LED, a connecting
part that connects the first housing and the second housing to each ot her
with substantially thermally isolating the first housing and the second
housi ng from each ot her; a fan nechanismthat is provided between an
opposed surface of the first housing and an opposed surface of the second

housi ng, the .opposed surfaces ' thegand provided such that
an air inF@Fmgr PF%E@%‘@Ba‘Sﬁﬁggkgﬁégﬁﬁgﬁggggﬁgﬁ&%urfaces and an air
outlet side faces to the second housi ng; an air path that has one

end opening that is forned at a position facing to the air outlet side of

t he fan nechani z&gﬂgm?@gggﬁﬁg e\%ﬁgéo%ﬁ‘}8§{§ét he second housing, and has the

ot her end openi a e different fromthe opposed

Fims Chat ar o phoutdot e DURGLAR: 1ahERaonBRRRE) Wi LB, O o8 PR

fins that are pf ani'smon a east’ one of the

opposed surfaces of e first housing and,t igyg, Wherein: the
control part ha§Sﬁx@gﬂPP%?gﬁ@&?ﬁgﬂa@gﬁaggﬂB%&Pﬁgﬁgggggﬁﬁﬁgggshape or an

nnul ar sh X , .
annut-arshape, a connecting part that connects the first housing and the second housing to each

other with substantially thermally isolating the first housing and the second housing
from each other;

a fan mechanism that is provided between an opposed surface of the first
housing and an opposed surface of the second housing, the opposed surfaces facing to
each other, and provided such that an air inlet side faces outward along the opposed
surfaces and an air outlet side faces to the second housing;

an air path that has one end opening that is formed at a position facing to the air
outlet side of the fan mechanism on the opposed surface of the second housing, and has
the other end opening that is formed on a surface different from the opposed surface of
the second housing; and

a plurality of heat dissipation fins that are provided around the fan mechanism
on at least one of the opposed surfaces of the first housing and the second housing,
wherein:

the control part has a control board having a partially annular shape or an
annular shape;

the air path is formed so as to pass through a central hole of the control board;
and

a path forming wall that forms the air path plays arole as a partition between a

containing space that contains the control board and the air path.
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the air path is forned so as to pass through a central hole of the control

board; and a path formng wall that forns the air path plays a role
as a partition between a containing space that contains the control board
and the air path. 3. The LED light source device according to claim1,

wherein a plurality of other end openings of the air path are fornmed. 4.
The LED |ight source device according to claiml, further conprising a
failure sensing part that senses a failure of the fan nechanism wherein
upon sensing of a failure of the fan mechanism by the failure sensing part,

l'ighting of the;;ﬁﬁ1533ﬁ%ﬁﬂﬁﬁgkfﬁgwﬁ§§?“&ﬁgulBgﬁg199“5&% devi ce according

to claim1, whe an LED el enent that emts

ultraviolet light, d an.excitat] I [t L $orlcavi ded with covering
the LED el enent? GO AR e%%%%gﬁ%?é%fmm 6. The LED Iight source
device according to claiml, the LED Iight source device being a light bulb

type devi ce.
4. The LED light source device according to claim 1, further comprising

a failure sensing part that senses a failure of the fan mechanism, wherein

upon sensing of a failure of the fan mechanism by the failure sensing part,

lighting of the LED is stopped.
5. The LED light source device according to claim 1, wherein
the LED has: an LED element that emits ultraviolet light; and an excitation

layer that is provided with covering the LED element and contains RGB phosphors.

6. The LED light source device according to claim 1, the LED light source

device being a light bulb type device.
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