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HEAT RADI.ATL.ON STRUCTURE OF CLOSED TYPE DEVI CE BACKGROUND OF Tw OkNVENI

1. Field of the Invention The present invention relates to a E
radi.ation structure for a closed type device for use in the open alr. 2.
Description of the Related Art As a heat radiation structure for a cl osed
type device for use in the open air, a cooler, structure of the heat pipe
type has been adopted, in which heat plpes‘hAV|ng heat collecting fins are
provided in a casi.ng of the heat radiation structure and heat pipes having
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BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a heat radiation
structure for a closed type device for use in the oﬁén
air. .
2. Description of the Related Art

As a heat radiation structure for a closed type
device fér use in the open air, a cooler structure of
the heat pipe type has been adopted, in which heat
bipes having heat collecting fins are provided in a
_Casing of the heat radiation structure and heat pipes
having heat radiation fins are provided outside the
casing of the structﬁre. For example, in Japanese
Patent Publication No. 59-43115, a cabinet for an
electronic device, which keeps temperatures in the
device approximately constant using a heat pipe, is
disclqsed. FIG. 1A is a front view of the heat
.radiation structure, FIG. 1B is a éection view taken
along the line III-III of FIG. lA, and FIG. 1C is a
section view taken along the line II-II of FIG. 1A. 'In
this prior art, three heat pipes 5, each operating at
different temperatures, are provided in the upper zoné
of a casing 1. Heat collecting fins 4 are mounted to

the portions of the heat pipes 5 located inside the



el ectroni c device, which keeps tenperatures in the device approxi mately
constant using a heat pipe, is disclosed. FIG 1A is a front view of the
heat radiation structure, FIG 1B is a section view taken along the |ine
I11-111 of FIG 1A, and FIG 1Cis a section view taken along the |ine

I1-11 of FIG 1A

In this prior art, three_hgat pipes 5, each operating at

different tenperatures, are provided in the upper zone of a casing 1. Heat
collecting fins 4 are nounted to the portions of the heat pipes 5 | ocated

i nside the -Pas £R§ | Nadd aRdabephdiadiahi @inki B8 AReameunited: ed tthe he

portions thereof located outside the casing 1. The
heat pipes 5 are integrally assembled beforehand to the
heat collecting fins 4, heat radiation fins 4a, heat
insulating material la and mounting plate 7 to
constitute a heat pipe assembly body; The assembly )
body is fixed to the casing-1 in the following manner. .
The assembly body is inserted into the casing 1 through
a hole formed in the upper part of the assembly body so
as to correspond to the shape of the heat insulating
material la, and the mounting plate 7 is fixed .to the
casing 1 by means of screw. Then, a gap around the
hole is filled with suitable resin to fix the assembly
body to the casing 1. Further, a sunshade 6 is provid-
ed outside the assembly body. Such heat radiation
structure of the closed cabinet type for radio equip-
ment has been used. | |

In the prior art as described above, since the
‘heat pipe is disposed across the casing, there is a
problem that a relatively large space is required to
mount the assembly body and hence the size of the
closed type device becomes larger. Furthermore, since
expensive heat pipe coolers are used énd maﬁy constitu-
ent parts are used, -construction man-hours increase,

resulting in increased cost.



H 2

portions thereof |ocated outside the casing 1. The heat pipes 5 are

i ntegrally assenbl ed beforehand to the heat collecting fins 4, heat

radi ation fins 4a, heat insulating material |a and nounting plate 7 to
constitute a heat pipe assenbly body. The assenbly body is fixed to the
casing 1 in the follow ng manner. The assenbly body is inserted into the
casing 1 through a hole fornmed in the upper part of the assenbly body so as
to correspond to the shape of the heat insulating naterial |a, and the

mounting plate 7 is fixed to tlwMmeRnor 1E ewenTfocrew. Then, a gap
around the hole is filled with suitable resin to fix the assenbly body to
the casing 1. Furthean @bjetshafiethei presentdinedntibai de the presdrdd \a
body. Such heat radiation structure of the closed cabinet type for radio
equi p- heat rddiation structure of a device for use in the
open air at low cost, without using héat pipe coolers,
in which no mounting space is required and the size of
device can be reduced, and heating sfructures can be“
easily manufactured and the number of parts can be
reduced.

Another object of the present invention is to
provide, in a closed device in which an upper and lower
casings are combined to provide watertightness, a heat
radiation structure, in which a plurality of through
holes are formed in the upper and lower casings and a
sheet having therein many fine holes is mounted to the
ﬁpper and lower casings, respectively, so as to cbver
all of the through holes.

Still another object of the present invention is
to proﬁide a heat radiation structure for a closed type
device, in which a plurality of through holes having a

_ predetérmined size can be formed in the upper and lower

casings at predetermined intervals and a sheet is

formed of a network having a large number of meshes .

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present

invention and the advantages thereof, reference is now
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ment has been used. In the prior art as descri bed above, since the heat

pi pe is disposed across the casing, there is a problemthat a relatively

. large space is required to mount the assenbly body and hence the size of
the closed type device becones |arger. Furthernore, since expensive heat

pi pe coolers are used and many constitu- ent parts are used, construction

man- hours increase, resulting in increased cost~ -3- SUWARY OF THE

| NVENTI ON An obj ect of the present invention is to provide a

made to the following description taken in conjunction -
with the accompanying drawings, in which;

FIG. 1A is a front section view of a conventional
heat radiation structure;

FIG. 1B is a section view taken along the line
III-IIT of FIG. 1A; | |

FIG. 1C is a section view taken along the line
II-II of FIG. 1A;

FIG. 2A is a plan view showing aﬁ embodiment of a
heat radiation structure of the present invention;

FIG. 2B is a side view of the embodiment of the
heat radiation structure of the present invention;

FIG. 2C is a partial section view taken along the
line A-A of FIG. 2A; and : i

FIG. 3 is a pértial plan view showing.a sheet of
the heat_radiation structure of the present invention.
Detailed Description of the Preferred Embodiments

Next, an embodiment of the present invention will
be deséribed with reference té the accompanying
drawings. FIGS. ZA; 2B and 2C show a heat radiation
structure of a closed type device of the present
invention. FIG. 2A is a plan view, and FIG. 2B is a
side view. FIG. 2C and FIG. 2B are a.partial section
view, and FIG. 3 shows a sheet in detail.

As shown in FIGS. 2A and 2B, the heat radiation

structure of the present invention consists of an upper



heat radiation structure of a device for use in the open air at |ow cost,
W t hout using heat pipe coolers, in which no nounting space is required and
the size of device can be reduced, and heating structures can be easily
manuf actured and the nunber of parts can be reduced. Another object of the
present invention is to provide, in a closed device in which an upper and
| ower casings are conbined to provide watertightness, a heat radiation
structure, in which a plurality of through holes are formed in the upper
and | ower casingasaig alshaethoiRy eastihg ai2n amwn fsheethalesdss Hadmt ed to
t he upper and | ower casings, respectively, so as to cover all of the
through hol es. Baidlibtaoat herhebjfeetgofinigh@ppiess eais iingy dat iien provided

with a plurality of through holes 14 having a

predetermined size d at predetermined intervals, to

dissipate the heat inside the heat radiation structure.

As shown in FIG. 2C, the lower casing 12 has the

same structure and a plurality of through holes 14 are

formed therein. The foregoing sheet 13 is formed of a

thin material having water resistance property and air

permeability. As shown in FIG. 3, the sheet 13 is

provided with a‘ plurality of fine holes 13a and has a

structure such that heat inside the casings is allowed

to radiate through the holes 13a, but water and dusts

coming from the outside are prevented from getting into

the casings. Sizes of the fine holes should preferably

be 1 to 10 microns, and the fine holes serve to prevent

the invasion of water drops but allow vapor to freely

pass therethrough, where, sizes 6f water drops, that is

rain, are generally about 2000 microns'and sizes of

vapor are about (0.001 microns. An adhesive tape 13b,

having a width w, is adhered to the periphery of the

sheet 13 to attach the sheet 13 integrally to the inner

surfaces of the casings 11 and 12 so és not to cover

the holes 14. To attach the sheet 13 to the upper

casing 11, the sheet 13 is attached to the inside

surface of the upper casing 11 using the adhesive tape



to prOV|de a heat radiation structure for a closed type device, in which a
plurality of through holes having a predeterm ned size can be formed in the
upper and | ower casings at predetermned intervals and a sheet is forned of
a network having a | arge nunber of neshes. BRI EF DESCRI PTI ON OF THE

DRAW NGS For a nore conpl ete understandi ng of the present invention and the
advant ages thereof, reference i s now -4- "mede to the foll ow ng
description taken in conjunction - with the acconpanying draw ngs, in which;

FIG 1Ais a fr?QL §8C£h89 &iﬁ“&%f %oﬁ%@qutHQEﬂcovered with the sheet
13. In the case of the lower casing 12, the same
process as described above can be taken. By combining
the upper casing 11 with the lower casing 12, a closed
type device can be obtained, so that invasion of water
and dusts can be prevented and heat in the device céﬁ
be freely released to the outside.

As described above, since the plurality of through
holes are provided in the. top and bottom plates of the
upper and lower casings, heat generated in the device
can be radiated to the outside. In addition, since the
sheet 13 having the plurality of fine through holes 13b
is attached to the inside surface of the upper_and

i lower casings 11 and 12 so as to cover all of fhe
through holes 14, watertightness required for an
outdoor device can be obtained and invasion of dusts
can be prevented. Since the sheet has air
permeability, heat radiation effect within the casings
can be maintained.

The through holes are formed in the upper and
lower casings and the sheet having a plufality of fine
holes is adhesively attached to the inside suffaces
thereof, and hence heat fadiation effect can be
obtained without using heat pipes. Therefore, an
inexpensive heat radiation structure able to achieve

‘miniaturization and simplicity of the device as well as



heat radiation structure; FIG 1B is a section view taken along the line
[11-111 of FIG 1A, FIG 1Cis a section view taken along the line II-11 of
FIG 1A, FIG 2A is a plan view showi ng an enbodi nent of a heat radiation
structure of the present invention; FIG 2B is a side view of the

enbodi mrent of the heat radiation structure of the present invention; FIG
2Cis a partial section view taken along thg 7ime A-A of FIG 2A and Fl G

3 is a partial plan view showi ng a sheet of the heat radiation structure of

(L P oe | IELED of L LGS PEABLLPLECR:8Le! PRnPLS' BLLG RO U >
the structure can be easily assembled.

Although the preferred embodiment of the present
invention has been described iﬁ detail, it should be
understood that various changes, substitutions and
alteration can be made therein without departing fréﬁ

spirit and scope of the invention as defined by the

appended claims.



be described with reference to the acconmpanying drawi ngs. FIGS. 2A, 2B and
2C show j’"ﬂ'ﬂ”’"iﬂl ' tructure of a closed type device of the present
i nvent i on SRR m"m"ran view, and FIG 2B is a side view FIG 2C and

FIG 2B are a partfalssection view, and FIG 3 shows a sheet in detail. As
shown in FIGS. 2A and 2B, the heat radiation itgucture of the present
I nvention consists of an upper -5- casing 11, a lower casing 12 and a

sheet 13 for heat radiation. The foregoing upper casing 11 is provided with

a plurality of ¢geugh ¢l psed4rdavi ng a
| 1. A heat radiation structure for a closed type

device which keeps watértightness by combining an upper
casing -with a lower casing, wherein a plurality of
through holes are formed in said upper and lower
casings, respectively, and sheets haQing a plurality”of
fine holes are attached to said upper and lower
casings, respectively, so as to cover all of said |

through holes.

2. The heat radiation structure for the closed
type equipment according to claim 1, wherein said
through holes has a predetermined size and are formed

at predetermined intervals.

- 3. The heat radiation structure for the closed
type equipment according to claim 1, wherein said sheet
is formed of a network body having a large number of

fine meshes.
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predeterm ned size d at predeterm ned i nterval s, to dissi pT@“$ tTAAS B
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i nside the heat radiation structure, ::As shown in,FIG 2C,

12 has the sanme structure and a pIurallty of through hol es 14_ar
therein. The foregoing sheet 13 is fornmed of a thin material haV|ng wat er
resi stance property and air perneability. As shown in FIG 3, the sheet 13
Is provided with a plurality of fine holes 13a and has a structure such
that heat inside the casings:is allowedgto radiate through the holes 13a,
but water and dusts conming fromthe outside are prevented fromgetting into
the .casings. Sizes of the fine holes should preferably be 1 to 10 m crons,
and the fine holes serve to prevent the invasion of water drops but all ow
vapor to freely pass therethrough, where, sizes of water drops, that is

HEAT RADIATION STRUCTURE OF CLOSED TYPE DEVICE

ABSTRACT

In a closed type device composed of upper and lower casings (11, 12) a plurality
of through holes (14) having a predetermined size (d) are formed at predetermined
intervals in the upper and lower casings, the through holes serving to release heat
from the interior of the device. A thin sheet (13) having water repellent property and
air permeability and having a plurality of fine holes is adhesively attached to the inner

surfaces of the upper and lower casings so as to cover all of the through holes.

Figs. 1A-3
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rain, are generally about 2000 nicrons and sizes of vapor are about 0.001

m crons. An adhesive tape 13b, havi:ngia'wi dth:'w, is adhered to the

peri phery of the sheet 13 to attach the sheet 13 integrally to the inner
surfaces of the casings 11 and 12 so as not to cover the holes 14. To
attach the sheet 13 to the upper casing 11, the sheet 13 is attached to the
I nsi de surface of the upper casing 11 using the adhesive tape -6- 13b so
that all the holes 14 are covered with the sheet 13. In the case of the

| ower casing 12, the sane process as deffiibed above can be taken. By

conbi ni ng .
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t he upper casing 11 with the lower casing 12, a closed type device can be
obt ai ned, so that invasion of water and dusts can be prevented and heat in
t he device can be freely released to the. outside. As described above, since
the plurality of through holes are provided in the top and bottom pl ates of
t he upper and | ower casings, heat generated in the device can be radiated
to the outside. In addition, since the sheet 13 having the plurality of
fine through holes 13b is attached to the inside surface of the upper and

| ower casings 11 and 12 so as to cover all of the through holes 14,

wat erti ghtness required for an outdoor @é4ice can be obtained and invasion
of dusts can be prevented. Since the sheet has air perneability, heat

radi ati on effect within the casings

Z
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FIG. 1C
Prior Art




can be maintained. The through holes are fornmed in the upper and | ower
casings and the sheet having a plurality of fine holes is adhesively
attached to the inside surfaces thereof, and hence heat radiation effect
can be obtained without using heat pipes. Therefore, an inexpensive heat
radi ation structure able to achieve mniaturization and sinplicity of the
device as well as -7- reduction of the nunmber of parts can be provided,
and the structure can be easily assenbl ed. AIthough the preferred

enbodi ment of the present 3/4
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i nventi on has been described in detail, 'it should be understood that
various changes, substitutions and alteration can be nade theréin wthout
departing fromspirit and scope of the invention as defined by the appended
cl ai ns. -8- WHAT- 1S CLAIMED IS: 1. A heat radiation structure for a

cl osed type device which keeps watertightness by conbining an upper casing
with a | ower casing, wherein a plurality of through holes are fornmed in -
sai d upper and | ower casings, respectively, and sheets having a plurality
Of' .

4/4
13
}1
FIG. oC. (A TZzzzrrzg—L j
,I\i\\\\l KX <. J
13 U W
14 ' 12
w
FIG. 3
_ T
13a ¢
130" - <~



SN EVT o X

fine holes are attached to said upper and | ower casings, respectivélpﬁg'gowf"’l
as to cover all of said through holes. 2.7 . The heat radratron

for the closed type equi pnment according to claiml1, wher leiREPEALEMEN], ﬂgﬂ
hol es has a predeterm ned size and are forned at predet rn‘ ned I nterval g.

3. The heat radiation structure for the closed type equi pnq@thEcg?pli gy
to claiml1, wherein said sheet is fornmed of a network body] havi ng a [ ardge
number of fine nmeshes. 9 »

HEAT RADIATION STRUCTURE OF CLOSED TYPE DEVICE

ABSTRACT

In a closed type device composed of upper and lower casings (11, 12) a plurality
of through holes (14) having a 'predetermined size (d) are formed at predetermined
intervals in the upper and lower casings, the thrqugh holes serving to release heat from
the interior of the device. A thin sheet (13) having water repellent property and air
permeability and having a plurality of fine holes is adhesively attached to the inner

surfaces of the upper and lower casings so as to cover all of the through holes.

Fig-1 F’"T} 20 -




