; OPQRe3e( (| (,6bT25 April 2002 COOLI NG DEVI CE W TH SUPPORT MEMBERS FACI NG
FIN BACKGROUND OF THE I NVENTION 1. Field of the Invention 15 This
invention relates to a cooling device suitable for cooling an el ectronic
part such as a mcroprocessor unit, which generates heat. 2. Description of
the Related Art JP-A-8-83873 dlscloses a cooling device for cooling a 20

m croprocessor unit. The cooling device has a radiation féﬁ@” 20 rally
formed with a rgubmtienpkiva.ceETher TAdsaripom of imﬁszﬁermﬁtm petiial |y
cutting and bending the radiation plate. However, it is difficult for the
radiation fin, which is integrally forned with the radiation plate, to
provide 25 a sufficient radiation area. 1 25 April 2002 SUMVARY OF THE

| NVENTI ON The present invention has been nmade in view of the above problem
An object of the present invention is to increase a radiation area by
adopting a corrugated fin to reduce size 5 and wei ght as a whol e. Anot her
obj ect of the present invention is to securely protect a corrugated fin not
to be crushed by external force. According to the present

briefly, a cooling device for radiating heat froma heat wm\ﬂmwmwmer
has 10 a radiation plate, a corrugated fin disposed on the rag atd on plate,
a bl ower, and a bl ower case covering the blower, and first and second
support nenbers connected to the radiation plate. The first and second
support nenbers face the corrugated fin at both sides inmmu ﬁp
direction of 15 the corrugated fin. The corrugated fin i

radi ation area largely, resulting in effective heat radi ati ofeedoszdm t he heat
generating nmenber. The first and second support nenbers protect the
corrugated fin froman external force. The first and second support nenber
can be fixed to the 20 radiation plate by an elastic force thereof.
Accordingly, the fixation is readily achieved wwth a sinple structure. The
first and second support nmenbers may be integrally forned with either one
of the blower case and the radiation plate. O herwise, the first and second
support nmenbers may be 23 5eperabfpf 'dmBet hrfihenkiQuer case and the

radi ation plate. A support casing connected to the blower case and the

radi ation fimieaa baEveadHdersveatiamd second support menbers. 2 25 Apri l
2002 BRI EF DESCRI PTI ON OF THE DRAW NGS O her objects and features of the
presdit i nvent fdd swit hiv erdcione medrat @ edh layc appadmenti efiriam aulietatelre for
under st andi ng of 5 the preferred enbodi nents described below with reference
to the f(ﬂCM)lg\}r‘h@ BPaRilRFE T RiGhPAKT MUSh 12§ saa™iCaMP K 96 SABWIAG ta

lin Vi rdi
cooling devige according eac.

2. Description of the Related Art
JP-A-~8-83873 discloses a cooling device for cooling a
20 microprocessor unit. The cooling device has a radiation
plate integrally formed with a radiation fin. The radiation
fin is formed by partially cutting and bending the radiation
plate. However, it is difficult for the radiation fin, which
is integrally formed with the radiation plate, to provide

25 a sufficient radiation area.



to a first preferred enbodi nent of the present invention; FIG 2 is a
perspective view show ng the cooling device 10 shown in FIG 1; FIG 3 is a
side view showi ng the cooling device shown in FIG 1; FIG 4 is a partially
cross-sectional view showi ng the cooling device showmn in FIG 1; 15 FIG b5A
Is a cross-sectional view partially show ng an arrangenent of |ouvers in

t he cooling device shown in FIG 1 FI G 5B is an enl arge@5Amik208awi ng a
portion surrounded by circle VBin FIG 5A_20 FIG 6 is a schematic view

showi ng a nodifi ed Ieg por B Wptl?]yt?lg FRESE NSt Xnt: FIG 7 is a
h t t t
schematic vie &%@O r’c%ﬁ?rren@dclr( heads lb%%npﬂrad'eogn'vn eoeg Q@ioﬁs PHE 25 to

enbodi nent ; r Ont cool eV|c

a second ﬁfgﬁ %ﬁed gﬁbeﬁl gg&i oqf tmféaﬁ&reesseemé iw‘smhegSlE'& %%SSQE%' de

vi ew sho e cooling-device sho in FIG 8; 3 I'G 10

IS a crossrsRrld®onéh ¥ieyw kpkedopt @Ag &l der Xuaitrd iE@n 80 FeGucklsisen
cross-sectional view showng a nain part of a nodified exanple of the

second erdrodli weriightS EsG al2/Adlse a frombtheew shpacng @&f cadld ngréeeinde in a
third preferred enbodinent; FIG 12B is a side view show ng the cooling
devi ce shigwention is to securely protect a corrugated fin not to be
crushed by external force.
According to the present invention, briefly, a cooling
device for radiating heat from a heat radiating member has
10 aradiation plate, a corrugated fin disposed on the radiation
plate, a blower, and a blower case covering the blower, and
first and second support members connected to the radiation
plate. The first and second support members face the
corrugated fin at both sides in a corrugated direction of
15 thecorrugated fin. The corrugated fin increases a radiation
area largely, resulting in effective heat radiation from the
heat generating member. The first and second support members
protect the corrugated fin from an external force.
The first and second support member can be fixed to the
20 radiation plate by an elastic force thereof. Accordingly,
the fixation is readily achieved with a simple structure.
The first and second support members may be integrally formed
with either one of the blower case and the radiation plate.
Otherwise, the first and second support members may be
25 separate from both the blower case and the radiation plate.

A support casing connected to the blower case and the

radiation fin can have the first and second support members.



in FIG 12A observed froma direction perpendicular to a corrugated
direction of a corrugated fin; 10 FIG 12Cis a side view show ng the

cool ing device shown in FIG 12A observed froma direction parallel to the
corrugated direction of the corrugated fin; FIG 13Ais a front view

showi ng a resin support; FIG 13B is a side view showi ng the resin support
from15 a direction indicated with arrow XI1I1B in FIG 1325 Aprib2002C is a
side view showi ng the resin support froma direction indicated with arrow
XIICin FIG 13B; FIG 14 is a side view showing a nodified exanple of the

third enbodi ment accor -PQFtBE%%%ﬁﬁ%@t?hg)f?%it irD éw;rltz)tg%gl G 15A is a side

vi ew showi ng a nodi fied Tesin suppor odinment; FIG 15B is

a side view shon ; ' Qkty fd08% & i ' isndi jst;hy arr ow
B in o 158 R A R BT Y o i 28

a directipacbidi fatred realdi gy g 206nt Nf Fofs a 1t t & Gund Bris® ad Sil le o4 ew
showi ng a nodified exanple of the third enbodi nent; 25 April 2002 FIG

17 i s B sthle prefieshted rgba dinkdt eddexanpbedobelbe thithd rerfleadimentto Fi g.
18 is a side view showing a nodified exanple of the first enbodi ment; 5
FIG 19 isha padtioaing cgbéwigéétri ol whiet:showi ng the nodified exanpl e of
FIG 18; FIG 20 is _a cross-sectional view showing a cooling device in a

fourth preferrddenholf PeREONEI G291 AW ENE | HE QLR SAGWIHTF £RECEGH TNy

devi ce shown 1Q.in ,FIG_20; FLG 22 js a f i ew showi pg.th |
dovi co shgtn®i RiERG e EerEedosmPldindht (88, sl badRr bl st s

cooling devi ce ¢y a i éifﬂr@g@eﬁh%ﬂh% 5B whio Ttheeebeqiigfd‘g;egh% G
24 is a side view show ng e cooling device sho in FIG 23;° Fl 25 is a
frontiovi eyhsWAWiRg Fe. cppl i ng device shown in FIG 23,
FIG. 3 is a side view showing the cooling device shown
in FIG. 1;
FIG. 4 is a partially cross-sectional view showing the
cooling device shown in FIG. 1;
15 FIG. 5A is a cross-sectional view partially showing an
arrangement of louvers in the cooling device shown in FIG.
1;
FIG. 5B is an enlarged view showing a portion surrounded
by circle VB in FIG. 5A;
20 FIG. 6 is a schematic view showing a modified leg portion
in the first embodiment;
FIG. 7 is a schematic view showing another modified leg
portion in the first embodiment;
FIG. 8 is a front view showing a cooling device according
25 to a second preferred embodiment of the present invention;

FIG. 9 is a side view showing the cooling device shown

in FIG. 8;



FIG 26 is a perspective view showi ng the cooling device 20 shown in FIG
23; FIG 27 is a cross-sectional view show ng anot her nodified enbodi nent
of the fourth enbodinment; FIG 28 is a cross-sectional view showi ng anot her
nodi fi ed enbodi nent of the fourth enbodinment; 25 FIG 29 is a perspective
view showi ng a corrugated fin and a radiation plate in a fifth preferred
enbodi ment; FIG 30 is a cross-sectional view taken al ong2biApril200225 Apri
2002 XXX-XXX line in FIG 29; FIG 31 is a front view showing a state where
a blower is attacbed]l OFi& a32rossaserdasisrselty el tavkew shongngihbexskat e
in5 FIG 31; FIGS. 33A and 33B are front and side views show ng anot her
exanpl e ofint LG adBation plate in the fifth enbodi nent; FIGS. 34A and 34B

are front and side views showi ng 10 anot her _exanple of the radiation plate
inthe fifth enBdfi-ndit 1SFRGCLe5SSeChePBpdclilGd Filal ISHbv@ rikp &0 neRiF Ei ed

le of th iati | at e hol ding th fininthe fifth
Crhosi mene? Po T 1368 SR O b1 BlleG KRR s RBORARG XV ce fn a i xth

preferged embodiypnt ol G 37 +EoReSHURY ISt SON D0-bBE 5PId s devige 11

the siXth enbodr et ; 'S a cross-sectional view taken alonhg ti'ne 20

XITL-XITLa pefil£a 3fetBhGe B3%iSo@iReheReCt i ve view showing a cooling
device in a seventh preferred enbodinent; FIG 40 is a perspective view

showi ng a supportccas2pdidel sideavhbavelionang tseatdarthry ddeiebxsndwhhe
seventh 25 enbodinent; FIG 41 is a cross-sectional view taken along |ine

| XL- I XL i AnFIKG G 39126 olpferped| £2000 | Girdgtiiora peovgsndécuilamaltoi ew
showi ng a shroud portion in a nodified enbodi nent of the sixth and seventh
enbodi nenferMMIRtad Adrecieidperfi deCOrEN IS nfLBicool ing device 5 in an

el oty pref erreg; @Tpgl N (ELG #4.) $n3uShYoEREAL PIRL AL Y-SR the

in FIG. 12A observed from a direction parallel to the
corrugated direction of the corrugated fin;
FIG. 13A is a front view showing a resin support;
FIG. 13B is a side view showing the resin support from
15 a direction indicated with arrow XIIB in FIG. 13A;
FIG. 13C is a side view showing the resin support from
a direction indicated with arrow XIC in FIG. 13B;
FIG. 14 is a side view showing a modified example of
the third embodiment according to the present invention;
20 FIG. 15A is a side view showing a modified resin support
of the third embodiment;
FIG. 15B is a side view showing the resin support from
a direction indicated with arrow XVB in FIG. 15A;
FIG. 15C is a side view showing the resin support from

a direction indicated with arrow XVC in FIG. 15B;

o
Ut

FIG. 16 is a side view showing a modified example of

the third embodiment;



device in FIG 43 along an axial direction of a notor; FIG 45 is a
perspective view show ng the cooling device fromwhich a fan is detached in
the eighth enbodinent; 10 FIG 46 is an explanatory view show ng a state
where a support casing, a fin, and a plate are provisionally fixed to each
other in the eighth enbodinent; FIG 47 is an explanatory view show ng a
conparative exanple in which the support casing, the fin, 2enpiil200@ ate 15

are provisi onajly fixeq.lq each o NEL: <ELG. AP 1 Suag prRlanatary ¥l ew

showi ng a state where e support casing, fin, an plate are

provi si opglel ¥ i X€dehBoBAGR QAL NEr as a nodified exanple of the eighth
enbodi nent; 20 FIG 49 is a cross-sectional view show ng a speed

distribution ofigir 18l Q¥ pr aditedv bywasswetiry 4 yRedbFewRr exanp e N h
preferred enbodinent; FIG 50 is a cross-sectional view show ng the bl ower
in FIG 48e d&isentl edboedtimentr;adi ation plate in the ninth 25 enbodi nent;
FIG 51 is a perspective view showing the radiation plate and a corrugated
f in &ttached TBGt he? rigdapf bR Lpldtyecros s epr i pnadopien shewhngtthe
enbodi nent; FIG 52A is_a front_ view show ng a cooling device in a tenth
pr ef er r eBC8AFIR et 2mRLE H2H 1% al &7 de vi ew showing the cooling device

taken 5 in a \c,j\%,% ct h@n 1 ndj ca'g:ed by arr o(\)/vnlgkl Iéiier‘b Fsll'% 52A; _FI G PZC is a
si de view sho g‘t cdol T ng-HEVIEE T akeh wing a cooling

device in a fourth preferred embodiment;
FIG. 21 is a side view showing the cooling device shown
10 in FIG. 20;
FIG. 22 is a front view showing the cooling device shown
in FIG. 20; -
FIG. 23 is a cross-sectional view showing a cooling
device in a modified embodiment of the fourth embodiment;
15 FIG. 24 is a side view showing the cooling device shown
in FIG. 23;
FIG. 25 is a front view showing the cooling device shown
in FIG. 23;
FIG. 26 is a perspective view showing the cooling device
20 shown in FIG. 23:
FIG. 27 is a cross-sectional view showing another
modified embodiment of the fourth embodiment;
FIG. 28 is a cross-sectional view showing another
modified embodiment of the fourth embodiment;
25 FIG. 29 is a perspective view showing a corrugated fin
and a radiation plate in a fifth preferred embodiment;

FIG. 30 is a cross-sectional view taken along 1line



in adirection indicated by arrow LIICin FIG 52A;, FIG 53A is a front
view show ng a resin support in the tenth enbodinent; 10 FIG 53B is a side
vi ew showi ng the resin support taken in a direction indicated by arrow
LITIBin FIG 53A; FIG 53Cis a cross-sectional view showing the resin
support taken along line LINTICGLINIICin FIG 53A;, ' FIG 54 is a side view
showi ng a nodification of the 15 tenth enbodi ment; FIGS. 25 Apil2802re
cross-sectional views show ng other nodifications of the tenth enbodi nent;
and FI G &E2Xi-XXX crpss- sactiz@aal2vj ew showi ng a conbi nati on of the first
enbodi nent and the tenth enbodi nent. 20 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODYF MENTS! (Fératf Eabbddy hewt 3hPwd8.g & ishaduegw e rsécav kel coost | ng
device for cooling an electronic part not shown, according to a first
preferredlfsag §fht. In the figures, reference nuneral 1 denotes a

radi ati on pl ate_ made, of alunlnun1allo haV|ng a thickness in a range 8 25

April 2002 of an{ﬁox? 1213 ST 1958 Frﬁf‘aaln IS RN Y BT FFdEE in

appro&ina%? 1&m A corrugated fin 2 is also made of al um num all oy and
is the y jOlded to the radiation plate 1 by brazing or the |ike. The

corrugated fin 2i¢s. 1 aryiecs faf HaW 2 bar haviigafat Wickhessenl anproxigmtel y

0.1 mm The surface of the radiation plate 1 for facing the corruga fin
2 is cladgdgdtwietth Rnampgefidtertnet atadTheicer r pgaiwd fim 2k sposeg on

the surface of the radiation plate 1 is put into a furnace and is
i nt egral | gmbpddeernto; t he surface 10 of the radiation plate 1 . The ot her
surface of the radiation

FIGS. 34A and 34B are front and side views showing

10 another example of the radiation plate in the fifth
embodiment;

FIG. 35 is a perspective view showing a modified example
of the radiation plate holding the corrugated f£fin in the fifth
embodiment;

15 FIG. 36 is a front view showing a cooling device in a
sixth preferred embodiment;

FIG. 37 is a side view showing the cooling device in
the sixth embodiment;

FIG. 38 is a cross-sectional view taken along line

20 XIIL-XIIL in FIG. 36;

FIG. 39 is a perspective view showing a cooling device
in a seventh preferred embodiment;

FIG. 40 is a perspective view showing a support casing
before a blower case is attached thereto in the seventh

25 embodiment;

FIG. 41 is a cross-sectional view taken along line

IXL-IXL in FIG. 39;



plate 1 to which the corrugated fin 2 is not brazed serves as an
installation surface for attaching the cooling device 10 to the electronic
part. The corrugated fin 2 is formed with | ouvers 2a by cutting and bendi ng
the corrugated fin 15 2 . A blower 3 blows cooling air toward the
corrugated fin 2. The blower 3 has a snmall size with a dianeter in a range
of approximately 3 to 8 cm and holds a D. C . brushl ess 2btAprili2002de

t hereof. The brushless notor is sized small and has 20 approximately 1 to 3
Wto rotate thefbfowdr 315 A2b|HRTS cagE T4 AR ler $1eHe VW9 3aarfdi kR des
cooling air fromthe blower 3. The bl ower case is made of , for exanple,
sat ur at edPRSIYVESR et o7 BB lrfésel%,e%‘?‘ghm‘reg%f iolfeztrrb? FUhG ES §EVATIEDI over
case 4 ise'}ngto rngéAty formed with leg portions 25 6 protruding at both sides
in a corragate irection of the corrugated fin 2. In the present

enmbodi nent, th rid O kX Lt o Lhr 4 whi ch
orece 05 apr i 180 50t AR M ECDIGY IS ARSI IROR LB 1AL LRE e

three »f whi el arejetht pee@presid embdeimthe ;radi ation plate 1 has
installation hales 5 at positions opposed to the |l eg portions 6, and the
|l eg portions 6 BI®.i héeised ¢nbostbedmsimdl atiew Shbeliesy LheEaehk1afnd he
| eg portions 6 has an engagenent portion 7 at a front end thereof for
prevent i ngeddrcachimet I € hef ok liomem ameakadtaldidteohioml e 5. mWter it he | eg
portions 6 fit the installation holes t he engggemsnt portions 7 keep

5, .

the connection HEF néeh 1fhd BRTGRECEAYE Wl gHE RIBIRE i ] iC6® Jptnd detd-ce .
Next, the_operati.on o ¢cQol j eyhce 10.in th esent .enbodi ment will
be expl ai lfigg.m ﬁlelcg]r ugsh%ggsl(r%otd(?&aas%% slpog‘rho aeilege%tgﬁtﬁrrnﬁioﬁd'"}%‘ swi tch
not sppwn, and @EGOr dingky ant RGPl PHRELBy! HiakeS diel g hhgrhkanem Lase 4.
15 Cog?i ng air generated b;E/mt heEglIowerOSYanoll t he Iowe‘rs case 4%flcl)1\/\esciatatsomard
a side of atdeppgortugatedd,i 8 2ingndnpassesatbr oughp +Heikavwens ywfir itdes
corrugated fin 2 while exchanging heat with the corrugated fin 2. The
radi ati ontpl eaehl dthelr sposede rictioske embhbddmenth the 20 el ectronic part,
as a heat generating nenber, so that the radiation plate 1 is heated by
heat fromthe &l E¢trdhi éSpant eRlAN2EOFYr VAEW (Fheha ¢t *dCPREATEd Ve
radiation plate 1.to the cqrrugated fin 2 . Then, the heat exchange between
he cor r GAPBRIA Ao e Eadd RIERO T ORP LRE DD Rer 18 SNsarrth At Cohe
resul h IS JAdd 0 ‘EJéed1 eLgehr grine part through the radiation
pl at ei51. %g% ?%r rvﬁlgaifa%argg%?'g 2@11 S (ZJ‘FSOrred ?rom a thin alunminumplate having a
t hi ckness of approxi yat eky ad. kxpn fndcbay WhewlsHabidd a 25aler iwhe32
| ouvers 2a cut and bent-up therefrom thereby inproving radiation
per f or mantbe $oppvert, cbedagse tdspddinal bpdt hbel platesala previeipnaddky t o an
external force, it is desirable that the |quvers 2a are not directly
exposed t81%R%teredphc@tBeBegsuse BPIALEIIED 2EBFA1Rg A0 ERhE SrickEnt
enbodi nent pt Eemseunre‘_ace on which the |ouvers 2a are forned, i.e., both side
surfaces 8?‘ Phé corfugated fin 2 in the corrugated direction are covered
with gfie | eg parid ong o PLot @CtL¥E sHRARRIS; o SAPP Y e dRRBLS g Bal MRAUA! Y
formed with the bl ower

distribution of air flow produced by a suction type blower

in a ninth preferred embodiment;
FIG. 530 is a cross-sectional view showing the blower
in FIG. 49, assembled with a radiation plate in the ninth
25 embodiment;
FIG. 51 is a perspective view showing the radiation

plate and a corrugated fin attached to the radiation plate

~1



10 case 4. That is, the leg portions 6 of the blower case 4 are positioned
at the outside of the both sides of the corrugated fin 2, so that the
corrugated fin 2, especially the |Iouvers 2a are protected by the |eg
portions 6. In addition, the leg portions 6 integrated with the 15 bl ower
case 4 are fixed to the radiation plate 1 using elastic strength of resin.
Accordi ngly, the connection between the bl ower case 4 and2 Aprit2@0Zti on
plate 1 is achieved with an extremely sinple structure. Not only a nunber
of parts bR BPSoldddhifT g HBRPRéur i s reduced as conmpared to a case 20
where the bl ower, case 4 and the_radiation ate 1 are connpected wi th each
ot her by separ atFetdg'arSE%Ashﬁhaagr\c?ingesv.l?%c$%%ﬁf‘3lgl v ctqrﬂca)ﬂtrh‘?cgﬁgégeofmeach
of the bl e tiqns 6 is set in a range of

e feRr ptAPLLE BT :

approxi mately nmto he elastic strength of resinis
sufficiently 25p4td | i52edi sl stiee & ifdw §ho RFRNE08NAWMY HB vild&Staktn? -
the |l ouvers 2a are cut and bent-up to forma V-like shape so that cooling
11 25 Apidl a2892eaitridi oisd ionaed ayperd pher wI 1Bharefore, sgashown in
FIG 5A, a portion 2b where no louver 2a is forned exists between left side
| ouvers 2a and miIght 52iCdés| pwietes vizw hberi mppthiconso2li nmhdew ine takear 2a
is fornmed exist at edge portions 5 of the corru?ated_ fin 2. The leg
portions Gired Aisgedddn olndteatRe Ppor tamwW2bliferld M Foubdhi2a is
formed. As a result, as shown_in FIG 5B, coqling air .passing through the

| ouvers 2a is ngth'arséeht 9SdFsFEPB§dVEJ§WtﬁB°Véd‘9pgr teEsH SPPIE’I%C%. 18 gﬁ& 7
show ot her_ e f. | eg portions 10 6 having different shapes from
t hose di sﬂ:oes&e(%ﬁrg%ﬁ%&%h”%ér}gts’ shown in FIG 5A The leg portions 6 are shaped
In crggs-secu o 1l0. RAE 160t OUES P ONGs hHR1ihyovnhel r69¢hi 89ppbL ¢t Bakehas
passed t hrough the | ouvers 2a. The | ouvers 2a may be radlaIFy arranged on
the corrugat esl dipe2tinrtoediodtdd bor Mmmngpoa Wilirke ishapes . (Seagnd

Enbodi ment) In the first enbodi nent, the engagenent portions of the |eg
portions protru@&ds diq hesiascabbstisarsietadeview Isdiawidiattbea peate;

however, this structure produces a gap 20 between the electronic part and

t he inst al94RPDORTsGRkENe DO Rel LG HLIHF Pl EC FRefdi%r 238 here is a case
where tightness the_ two menhers j,s_i fficient.for providi
SUTT il ent cool FG pert o redcatarr amane Trbhid: o MoBraddc 2R 57 Egno

pref enged &nbodi BRBLG iU fd ons of 2~ a radiation plate to which the
engagenent portions of the leg portions are engaged have steps wth respect

to the install aFii@s SES &ees8?are2brdpki-ls 20000 ird GSr i 8wk hspoghngloshew a
cooling device in the present enbodi nent. The sane parts and conponents as
those in mwlifisatdvbedio®nthar tentdi enizadimentyhenshne ref erence
nuneral s, and detailed explanation thereof will be omtted. 5 Aftachnent

portions 11 proffde>Fr b?naaﬁriorf'sst'aﬁ?%fF8H.alstL1eHc§hTUérntaeF?%i-%PFbﬁnp! ate
10 to be engaged ﬁ‘i%:@terlaq!ﬁgc%rfﬂ& goratnltdoncsng QLnlc?xgeRﬁ:rotd C}Fén@: The portions
Ppor fitted to a

to be engaged w't he engagenen lons 7 are s e side of a
corruggted fin 2 by a distance b as indicated in 10 FIG 10. Therefore, the
| eg portions 6 are fixed to the

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

(First Embodiment)
FIGS. 1 through 5 show a cooling device for cooling an
electronic part not shown, according to a first preferred
25 embodiment.
In the figures, reference numeral 1 denotes a radiation

plate made of aluminum alloy having a thickness in a range



radi ation plate 10 without having the front ends thereof protruding from
the installation surface 10a of the radiation plate 10. Accordingly, the

ti ghtness between the electronic part and the installation surface 10a of
the cooling device 15 is inproved, resulting in inproved cooling
performance. Further, according to the structure descri bed above, because
openi ng edges surrounding installation holes | Cb, to whi cR5nprii2@dgenent
portion 7_js_attached, can served as.part of the . nstallatiaon surface 10a,
an effect?t/eagpéé”?ld‘l"drzﬁfh ndW t ¥ ng ﬁ‘(er&a't Tflgdi %clrzeeacise"él.l%hs E"ansofcau%roeé
enbodi ne ' oJ! rant engds .qf tions; 6 of,lude
fromt her%%%?%%?gt%i%a#fuéfg@é 10%, cggr?%m%&?n%?ezoﬁ? taﬁgoggﬁr?c?%nts)fvmge
the instad]@hifGmhel 86y1dha fiey thizenl£L01 Porctinns t& ahe PsQVhdednByabe bent
25 to formsteps at the side of the corrugated fin 2 with a distance b from
the instal llayi bnagimfgacer 1dime {Thier.d Bhizodioremtgatdd fAm Apris LOPReln t he
first and second enbodi nents, the |l eg portions as protective nenbers are

i nt egrdal |frémrandzr nihdving al oineekogses, ofoappacx iinaye hny0 bk meparBoel y
formed with the bl ower case as described below. FIGS. 12 through 17 show a
third 5 prefERfFedOENDHE Fatiat PP LAtehé §aRefpgity & KYErvatad first

nbodi . 1 ndi d,with th d detailed

Cxpl anat | B Uhcr Do A 17 Bt b T4 2 PRof o GREe Rifdral (207 GAHOTLE 88! oner
. 1 B TRef e efice 0l over

10 The bl ovir? case P o Rkl SupE A LR (RIS MAL P ¥ e

resin. Insi@ligtbon kakascam 6 d oinksgakithepiravfecHNA L HW I} PRASeOf the
bl ower case 20 for receiving connecting portions described bel ow Reference

nunerid 2f ithearpdiiratafon gdiatesupportttse &% hEeroanedhicego fiether)a dipatei of
saturated pol yester, ABS resin, or the like. The blower case 20 and the
radi ati orpla teel 1tar ehighnédiee¢ arreazhedt fieén By ishaogaibraded eservesipport s
21. As shown in FIGS, 13A to 13C, each of the resin supports 21 has a plate
portion 225 Fdt ilMiSiRt haFéPR SUBARAC Sff OFn 25F&G P 26 Horda DMl 9 fRE TRy t he

| nsi de Ofl&hgabéﬁgeélgg%%o%%éﬂggég? The corrugated fin 2 is formed

with louvers 2a by cutting and bending the corrugated fin
15 2.
A blower 3 blows cooling air toward the corrugated fin
2. The blower 3 has a small size with a diameter in a range
of approximately 3 to 8 cm, and holds a D.C. brushless motor
inside thereof. The brushless motor is sized small and has
20 approximately 1l to 3 W to rotate the blower 3. A blower case
4 covers the blpwer 3 and guides cooling air from the blower
3. The blower case 4 is made of, for example, saturated
polyester or ABS resin, which is fire retarding resin.
The blower case 4 is integrally formed with leg portions
25 6 protruding at both sides in a corrugated direction of the
corrugated fin 2. In the present embodiment, the leg

portions 6 are provided at six portions, three of which are



corrugated fin 2, a leg portion 23 extending froma surface of the plate
portion 22, and two connecting portions 24 extending fromthe other surface
of the plate portion 22. The leg portion 23 is fornmed to extend to a side
of the 25 radiation plate 1 when the resin supports 21 are attached to the
radiation plate 1. The leg portion 23 has a fork end and engagenent
portions 23a are forned at the fork end for 1~ 25 April29 l|39@3enti ng
detachnment thereof. The leg portion 23 is positioned at a front side or a
rear sideatnbate¢orarndgat eAddthectdenitof ¢ Heaceridegatadd fooh2 rwherrddes £ esin
supports 21 are attached to the radiation plate 1. 5 The connecti ng
portions whiext end &t ttiee shpieooftehs ideonwerTkaseaddathen phatesli rhas
supports 21 are attached to the bl ower case 20. Each of the resin supports
21 al so h&Bs&afldaAl ml hodRP SnghhehE LSt PBROS2A B e B okt Pat bl § or k

df [ tachnent th f. Th ti 0 ti 24
Tnser Ced Pt ShEHETPnERAIT AT FBAPACE GO S0 EF LEAD. B bAGE "Ealo 56 LA Ahe

i 1 | i. 23
LTSNS L ORBAES 20 PEECHAATIOE1EY bOSCNOMED 49 1f dng iRtk BRI A
instal latbopihgl e 4R+l @nQf de &S8li 8L LOPrBLRAE ilnglwewéhmteh% ReSIdLo £

supports 21 are connected to the radiation plate The connecting portions
24 of therggsmi BheUpperiad 1%l 2668 Wb Besebast waahnl ¥ ndeleygmd o dies reegeived in
the installation holes 20a of the blower case 20, so that the resin
supports Rheaiestaniactiecth XA las tShe thleoway acpsee 0. pdonsegaehtdegp ttiee

bl ower case 20 is connected to the radiation plate 1 through the resin
supports 2annacEdadl Mg twr eme g ddae iR fednd the ragdigdridro®d akt® of
the resin_supports 21 face the surfaces of the corrugated 25 fin 2 on which
the IHlivets 2a are formed, i, e. , both corrugated surfaces of the
corrugated fin o] er_t ugat i 1 S, .t eg
portions 23 of xeili're‘s&lg\r% fsp&e?ggé‘%rlg? g‘%betz ga%%%#]{&s%zé}?%?gemg?sﬁgs&?%t

bot h out e rsidas @hddiei kRt ugal edpbi Bkl aShddat +he sohEHIRLRd moith 2,
especially the louvers 2a are protected by the leg portions 23. The |eg
portions g28aamng tthe cotand i bg parin DNg 2h aae swinoth ahwayssheghi, r echd o
have fork-ends as shown 'in FIG 14. Each resin support 21 nmay have several
| eg portiansozdiaglshowheé P IRGSr I¥0tate5CLnAllde tae SHoOweY wa9esd . 16
and 17, resin, supports 21 ma)éﬁsandwi ch the bl ower case 20 and the radiation

pl at elsl thePépatnéert. 49 PRALRE AN ftheBoarfgnt c?ék‘%r'?lb%d?éBU\?é, CATE | eg
portions § LILEY ASL LD LOGDLGRIL £a08, BELLAR SPesl! QRaMLR I

radi ation prate~1 and pro the fin. weve own [n
19, fixat{Rpoalynathar i budees30 rof nbheoeractatn & ipant wARY eak e hhe gagrd or med

by the | eg portions
heat with the corrugated fin 2.
The radiation plate 1 is disposed in close contact with the
20 electronic part, as a heat generating member, so that the radiation
plate 1 is heated by heat from the electronic part. Heat is further
transmitted fromthe radiation platel to thecorrugated £in2. Then,
the heat exchange between the corrugated fin 2 and cooling air from

the blower 3 is performed. As a result, heat is radiated from the

electronic part through the radiation plate 1.

(3]
(9]

The corrugated £in 2 is formed from a thin aluminum plate

having a thickness of approximately 0.1 mm and has the plural

10



15 6. As described above, because the radiation plate 1 is closely disposed
on the electronic part, the tight connection between the radiation plate 1
and the electronic part cartridge 30 can be securely achieved by the
structure shown in FIGS. 18 and 19 as an exanple. 20 According to the
present enbodi nent, both sides in the corrugated direction of the
corrugated fin are covered with the | eg portions integrat28Agri B0O0Be bl ower
case 4. Accordingly, the corrugated fin can be protected securely from

ext er nal flonomrFutheryt helnggpoetteny asherefeomi,vet R&rpbybeimproveggat ed
with the bl ower case or_ provided on the resin supports are joined to the
radi ati ofasiigtelan ppenfornaseprei t ylOTRERE or RECRNS ScoRRBEFLGA Uikt WRen t he

16 25 April 20Q2 radiation plate and the bl Qqwer case . is easily achieved
with a stPYMSFS2anAFENY RRYE ‘b%%]& R 28nBI FRG R FBFTEcd tahd d&s Hedkt act ur ed

| whol. e. h E di 5 FlI . .20 2 h [ i
devi ce | g BB B Bt R e BOa Er e S T SR SPHe® SanBT PRSP ARe L hose
inthe first e Qghg%nbfart%i's{‘,ﬁ'a%%cﬁddﬁﬁhtcgh@héagF]g'é%fn‘?:L%gfﬁe)oOd}%mn I's and

t hose detail ed explanation w e omttéd. Inth ourt

i nstal | atin@n shd@scd 0bnakRish dafe netivdard 0y gpenebrafed bl aver wasg 104
made of saturated pol yester, ABS resin, or the like. Each two | eg portions

106 are isidegrsaht fatesnsdf wehie acomdigéted piit e210n byhberd mgn qatbat h
.sides in a corrugated direction of a corrugated fin 2. The radiation plate
101 is fdimettfiom a¥eancavamedurmiktl ofhel ateghddmylans hildawsscthva range
of appr oxi matel%sl to 5mMmMm As shown in F t he bent eghporti ons 106

| G .20, |
penet r at 8RS FARRRT oM MR S 165 BF SORE iohor M ¥ 1ta4t harRi eirer
RS R FEL BRI 1 A I SR R SR A LN S R

shro idi ng I'ower t in 2
. The ot rfg;@é e t; BNt Lkt i t | GS.
23 to ZGQSﬁo a ﬁ%glgp%redg £etrgrbo |ne%téggﬁlaﬁgo$0l}rﬁ %%gdi%?fgg Irgr?nt kllg
embodi meRbr ttfa b @WEInCasesd04 hiad fdheed dror @g & 8dHatiian 2p! alspddilan By | eg
portions thereof by vises 25 100. This case, however, necessitates the four
extra vi sée I@nvens addi hiren,prdieechdidabyortyd ateg 10datriwsts be. fornmed to
have U-|i ke shapes at both ends and to have fermale screws 1r 25 April
2002 111 at t hkR| 8dgdriqnsthRel&SF PART3OREsH tSRFRIFAELSadElth €BSt as

COMbEE 20303, 1S hAM § ' PHCLIRL, RRLAS CUGR 512089 210 El e i and 28
o LS RSt e oyl ates gl esaie it Ry gLl (gL o0
blower case 4 and the radiation plate 1 is achieved with an
extremely simple structure. Not only a number of parts but
also assembling man-hour is reduced as compared to a case
20 where theblower case 4 and the radiationplate l are connected
with each other by separate parts such as vises.
Incidentally, the thickness of each of the blower case 4 and
the leg portions 6 is set in a range of approximately 1 mm
to 3 m so that the elastic strength of resin is sufficiently
25 wutilized.

In the first embodiment shown in FIGS. 1-4, the louvers

2a are cut and bent-up to form a V-like shape so that cooling

11



However, as shown in FIG 27, the leg portions 106 may caul k both side
faces of the bl ower case 104. As shown in FIG 10 28, the leg portions 106
of the radiation plate 101 nay be inserted into the installation holes 105
fromthe upper face side of the blower case 104 whil e pushing the bl ower
case 104. In the fourth enbodinent, the leg portions 106 are 15 forned by
bending at the four corners of the radiation plate 101 . 25&mik2002g
portion may be forned at the central portion of the radiation plate 101 to
protect taier corowgatedatdna géetrhpbghryt.he rHvenefonepl aseshOdnate Fhea.
corrugated fin 2 are connected to each other by brazing in the enbodi nents
20 descr ided Bapert 1ehadb iehe tonfeeYed by bl Harmednes sssacheaween

ul trasonic wel ding. According.to the fouE‘t h and mopdi fied enbodi nent s
descri bed SHbovE 1%hel PRYCHSr t3dn@ 08t eF HALEGrd S FRUMRE S €8 -t heOFA@iTat i on

I , d fixed h I b [ ki b i h
R e T
port 1 gns o Ahe £adi sl ale ot nasl el aLithe boul ety e

portions tGAne Ot ek ha-ciisigpbednldde dd pediEFONa 8Ny af §anuler epthe
corrugated fin is provided is increased to prcvide a sufficient radiation

area, resultdngltp aspsavermein eI G®) i agobeénboataneas (i tthEsbgdi ment)
Afifth preferred enbodi ments of the present invention is explained with
ref erencéhen I8 re92 aoi 8500t nl ahgeh vt Hd ssamb epdrty el bogpomenisnas
those in the first enbodinment 10 are indicated with the same reference
numeral s 6.« | FFfS %9204 aditR¥ oRtPBrdt €XFP 588 AfcSheudePeFhiongre

braz t ach. other . _That .is, the surface, of the radiation plate 2Q1 for
Paci 10 1 e A T AT BT PrA™S oA Sabtof EROBPa s 314 ofe it Bh pAds
advance. or:r.ugat ferR 2, ichqis,a ; rmﬁrrb r..on i n

brazi ng fsﬁ%ﬁvedr: r%en'ltja?Ii%g chdded\,M“a%d lteﬁge ra i%ﬁ% p atggeZOEwétp%%asggnbl ed

as shown cidd 4 Ged@fioandoakgverl @patenredailding &hnkUEnageo £ TEEoDEAZI ggrfill er
metal on the radiation plate 201 is fused within the furnace, so that the

corrugat edafti hads prak s &é thdbaghonhg dbev2(dls @rae. 20Thdetomi ey sj Danedyt 0
each ot her. Engagenent portions (support menbers) 206 are integrally forned
with thebeadiad idhlifl &% PnIeBy ofartitl FYTBEAGLR thinr Adildt ivkepiaPé 201
to face the corru a%eg.fin%éat both sides in the corrugated direction. The
engaggrrer#tor%“b%r i s 1366 $RR®r ar ge openi ng portions 206a not to disturb
the flow of cogki ir k t, of the |louvers 2a of the corrugated fin
2. The hei ght 8?5?%5@2ﬁ8§§§%£ﬁ?9§ rtions 6 19

In the first embodiment, the engagement portions of the

leg portions protrude from the installation surface of the
radiation plate; however, this structure produces a gap
20 between the electronic part and the installation surface of
the radiation plate. Therefore, there is a case where
tightness between the two members 1is insufficient for
providing sufficient cooling performance. From the view of
this point, in a second preferred embodiment, portions of
20 a radiation plate to which the engagement portions of the
leg portions are engaged have steps with respect to the

installation surface



25 April 2002 is less than approximately a half of that of the corrugated
fin 2 so that an adverse effect by the engagenent portions 6 against the
flo~r of cooling air is decreased as small as possible. 5 As shown in FIG
30, the corrugated fin 2 has an end portion 2d in the corrugated direction,
and the end portion 2d is disposed in contact with or in close proximty to
the radiation plate 201. That is, the corrugated fin 2 ab25Apil 26PRi on

between the radiation plate 1 and the engagenent 10 portions 206 at the end
portion 2d. Acgafséi'nalgprﬁﬁé’r? theSBBFr & ?%ﬁlpﬁnd?"ilgebF-&zEHetE)r?ﬁ%nt

radi ation plate 201, brazing filler petal cladded gn the radiation_plate
201 fill se"gba J‘[B%S%/éen& &nt® Pt 15 Hhs° Z%R%f g?ﬁgo&jernr gaﬁsedttf?ﬁezlﬁnag?he
radi ati on:. e gL sp S fd nedy by, ;t p o] f the
corrugat gdl%s?‘gn 5 QJtjdﬁie e_ngggga(r\%gen_t gf}gﬁtdl ons Zé’éé}gngﬂghegéggi ;%%g%ggflgfee 201,
thereby prad 4 1Ng, 2a f@sdéedheehi ékgtlanﬁlc%n%Jh@ﬁ@o§2w§h9vx§e%fe<@@@'.e In
which a blower 3 Is disposed. The bl ower has a dianeter in a range of 3 to
20 8 pm and aabPt&chawatshl gsstioher 1af pkdtorBddV fsoai aposed a1 toeisgnt er
of the blower 3. A blower case 204 covers the blower 3 to guide cooling air
produced stmr fidwe bléwero 8 towaadishéocorpligheed §i hosilge. efijegedowei thase

204 is connected to the radiation plate 201 by vises or the |like. A heat 25
gener at | B3 FAHERNEUBR FAS-OAFF ef ef r bRPc PEFHTL DRIt et s ThHige RS BB DNEPl at e
201 so tt'gat heat ig trgplsgﬁrred to the corrugat ed f7i n si deygffnd t he heat

t r ansf er P&d G5 3T 261 LR 2B D Ry PRI SSFILPR L RO AEEE S iTn 3§ £ BFFRRYEI VRIS

radi at ed C i i t I . i.n ai.n. 1.0 ,

radi at i or?q')e(liler q%oér o%g%(ﬂ%EBP%%F gq'fr{jo%s\%%uf ?ﬁ%ﬁ)géﬁeo%e%%n&me&nl sﬂzgd o\ggt he
corrygateaddd fim. 2 and pedg PRkt 1y ROBRishst e gRgagem @Prthans
206. Therefore, the engagenent portions 206 do not |argely increase flow ng
resi st ancadafatcioohi pgaaier o onitheuhl dverifg kthd herdntt neisboch drad £

al though the radiation plate 10 201 is flat, as shown in FIGS. 33A and 33B,
t he radi @iodryd bre L209m wdye bastadvadt 1amissiy Kae e Idacafet b ¢ giad ioomiert i on

bet ween the radiati oncé{)Ir;ie 201 and the el ectranic gart when the radiation
pl ate 20PLaE&L8sel PEEHRA Y 0 BRE SN TRAFE YAV epACKRYE RS ronic

i nstal |l ati I 0 e : t rtion 06 _are
formed by Bandiish Whe T S f B BhararI0re A ey Ty e 8L
Howeygr, jRCGfidgel0 LR OSSN i RMRAGIFREG PE68YAG Lhe 4 RenopeNi Ng
portions 206a ‘are provided, formation of the engagenmént portions 206 by
bendi ng i s notrFdithieeyl tac @Or £ £5. t34Ahand tIAR: shoesdasetthigredxbdv€at i on
of the fifth enbodinment, in which installation | egs 40 integrally protrude

from t hebegdivge oPPPhang 2QesAss $HHAHNAA N[l GnSyBllekdonadicsidsont Phate 201
protrudes tO\{\]B.I’ qbt he el ectronic ﬁ%{ft .Si ds nor e th%ﬂbtcre installation | egs
40 by appPoXifétellY GRPPE Tt tACSD dilﬁglafr'_,tat © ao‘?%&‘i%%%?%t%s 201
can cont ?.%trtt R& RIectil £ PALLoHNDRL (ALESSWEE 4 %éﬁ@é@i&‘@ea?eéggoi\pri |

installation I'egs 40 are connected to the electronic part ~

20022package i Pe t DG ahledtd oy hph@se48adhy el astic deformation thereof. In
the fifth enbodi ment, the hei ght of the engagenent portions 206 is |ess

t han approxi nahel gnanheat femfod haenaf i% wielchrtbigatednft reiis Hofvewtes, as
shown in FIG 35, extending portions 206b partially protruding fromthe
engageneAepoPLitdtN 26 dra)ober prE¥NdEd 56 ™ kAL LRE tRdilghiior Suetace
engagenent porti ogs 296 is_approxinmately ual to that of the ru r?t ed

€ or
fin 2 at WBaUnag GBS EREREGIS  THer HRGARIG ORe Where the installats

holes 10b for the leqg portions 6 are provided may be bent
25 to form steps at the side of the corrugated fin 2 with a
distance b from the installation surface 1l0a.

(Third Embodiment)
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10 portions 206b face portions of the corrugated fin 2 where no | ouver 2a
is provided. Therefore, the extending portions 206b do not largely disturb
cooling air flow fromthe blower 3. The connection between the installation
| egs 40 and the 15 heat generating nenber such as the electronic part is
not limted to the screwing nmethod using the installation holes 40a, but
may be perforned by other manners such as caul ki ng. Al t hoR§Aprih@0bRazi ng
filler metal is cladded to the radiation plate in the enbodi ment descri bed
above, it may ben ciheidedr20 endt hecesdr egdoetiiemt s Acebrdiag porthe nsr esent
enbodi nent, the en%agenent portions are forped integrally with the

radi ati on2pl BFREE§ Tgdra MAMBA LR A $1g- 1t Hed F A4l ¥t i‘feﬁmﬁldaf"étzi‘t tlﬁ‘@t RleW®E in

the corru ated irection_of the cgrru%atedfln The enpd .of

corrugat ed°F A PRVENE Teorffgaldd 8°r 3CPPORA tathit £ OEME D &G bk hl’?eg’ao@é’r‘?rt he
d )
bot ween 1 Fe° Bofsnae s NP A0ETBYL PTG TIEE S Rh 1 BeRod prdRd Can

be seqrelyeperidRn JiiAehRP! 1185 ﬁﬁ?&hthﬁecg%&@%ﬁdﬁ'é‘scwo@% in
sufficiently brazed to the radi ation plate. In addition, because the

engagenent h §OE L ORS eRBMRTLd&et Out T 1 PALLa®RS! of i tihe: Kors agat edebirnide 5 t he
corrugated direction to protect outer surfaces of the corrugated fin, the
corrugat edufienails ,nendedsitiay et erapebha byt éxnet halrefodr wd Ldpplei ed ittherdet o.

(Si xth Enbodi ment) A sixth preferred enbodinment is explained with 10
reference to FIREEEBENEE BBNEAR LRAMISHP TS BEOWAY 38Ser ePEFRaHdEE uner al

302 d t d d d I |
S e RO AU B S

is d f f b 3 I

o s ob g pace surace, 1 4 b pact O3k S A I over

301 integsad b¥stkanmRd AR AF@si N, SUERsaa 193ttt et POLYEELE r@r £ABRLESI N
covers the bl ower 302. The bl ower case 301 has a cylindrical shroud portion

301la covedtnhd ieull ovened0RorThenshs puthepbilbiwer 28s3Ql@ floasr acbeklingout h
shape in cross-section to have a snoothly inclined surface for facing the
bl ower 300nnACKi@YI IPrebonFngdesicr ¥R ey FepPBgr esses downwardly fromthe
bl ower 302 toward a radi ation Blate 306, as indicated by an arrow. In the

present enbodi ment R&HRF ST BuB B&Hﬁ%ﬂ?bSl%Oiapééﬁlﬂﬁs%ﬁFhPrsB&&&%§§ln
R e L SRR T v TR e L
a 23 or the like. The bloweTr case 20 and the radiation plate 1
are connected to each other by the pair of resin supports
21. As shown in FIGS. 13A to 13C, each of the resin supports
21 has a plate portion 22 defining therein a part of an opening
20 portion connecting the inside of the blower case 20 and the
corrugated fin 2, a leg portion 23 extending from a surface
of the plate portion 22, and two connecting portions 24
extending from the other surface of the plate portion 22.
The leqg portion 23 is formed to extend to a side of the
25 radiation plate 1 when the resin supports 21 are attached
to the radiation plate 1. The leg portion 23 has a fork end

and engagement portions 23a are formed at the fork end for

14



25 April 2002 radial direction thereof is increased along cooling air flow
F. On the other hand, at a downstream side of cooling air flow F, the
shroud portion 30l1a has a bell-nmouth shaped edge portion 301c so that the
thickness in the radial direction 3 thereof is decreased along cooling air
flow F. Accordingly, cooling air is guided along the R-shaped upstream side
edge portion 301b snoothly, and is pushed out along the d&ﬁﬁ@ﬂhgﬂo%haped
downst ream si de edge portion 301c snoothly so that cooling air flow F is
changed f pomaventakngl ddoachmeotlOthesebdpe f Thav .1ekhepefmarienn agishown in
FIG 37, even when cooling air has relatively large pressure | oss by

passi ng t PeSUgh-oBedeprs 307F VTt o5 tder 0§ated f4h BdFediisposed rtugated
downstreanrsi de of the blower 302, the bl ower 302 can produce sufficient 1~
cool i ng aPERGYHERRE RAVIERG &PLHTRI2ECEdIEAr de Wi9R. tHRaFSSE N oGNS &

bl own out _from t he bl ower. 302 toward.the.corrugated.fin side flows toward
an outer 8#r@ﬁﬁeﬁ%ﬁ?F§%ds% e?ﬂetﬁgdﬁéiﬁ%ﬁ(ﬁ#?ﬁﬁté'SOG al ong the surface

of thezplate 3 i j t I 7 f t.heg corrugated
20 110307, A Tht CorRReTHEd BPFCae, 5 SRS U B ol e
portion 38iewalr tdwsshpoudnrer tdips S04anf aciddmt £52 £0gkbng tdide Hay L oW
outwardly in the radial direction. The corrugated fin 307 is nmade of an
al um num ghleoy 1plwate dravé Q0 a thacknesstbhe apprioxisnaipdye .2l M s@nthd S
thermally 2~ joined to the radiation plate 306, which is al so nade of

al um num al foyk epdbranidneneageneniti kertom s Adi arieofiopheatea80the!fuset y
contacts an electronic part not shown with thermal 24 25 Apri 12002
conduct i vEii¢ t BOFeRTYeCREANIgehREAFEA B t RBEEISXE r oni B Parconnef & kg

mbodi.nent ., 1 h in b 301 i ct to th diati
o1 ot o B0GPRATE T AMTLAH T3 B9 LRECLFLBs 208 IHaGVEr 1ML Lortect ng
thod i t iy hi di.at]: 6 h I
301 may S e LR G TR 2AcKGEner St TSl g BYSEErery AP GO e

thereof. As shmeawpbisw&lGeade Ade radiation plate 306 has | eg portions 306a
formed by bending and the | eg portions 306a cover the corrugated fin 307 at

both sides in theelQepr pogdtiethgi Réct o bn Wie t lre sdor r agaped s Nn2307are

(Seventh Enbodinent) In a seventh preferred enbodi nent, a support casing
for hol di A42& gt bty stefr aRed| 5o o wedet ©eharhtdls insdmld &t bvehckse so

| ar gel PhiA Biic ieba LAELS AR AR s diyc 140 ook PnBachy CHERSRROAL -
ing. T i i i ped ith . F| GS.
300 41, “RET G EeeC RORoral 910 danoree bl cade 1 o CcSuar Ry B o

bl ower 303orthedd oneroeasaetd isn n@dppot tshe 1safee NRL 861 ah ags ilhatiy n the
si xth enbodi nent, and is formed with a cylindrical shroud portion 410a
coveri ng tikéokinesert 302 rRefedrvett 6 mirer dins4kll dehbveshalsappdatoLadieng,
which is integrally formed with several |eg gorti ons 41la. A 25 radiation
pl at e 3QpPARHEE CAFUSh e F it VO UL LS LRBOFAS Atli 87 SprefEesicdr e

hel d | i 4 b i i nmed
front 28880 FRERB 15w B e b 7Y (EoRPegh e B A A B R 184 ELdn ™
plate 306 Al dhalg kid®hel PE4 Qgigﬂrgig'ﬂ_@e o M gnatf & if Qubh®rts

radi ati on plate 306 to cover both sides in the cofrugate Irection of the
corrugatedifiin 307. Accordingly, the corrugated fin 307 can 5 be prevented
frombeing easily defornmed by external force applied thereto. The support
casi ng 411 has xcondtiald & ¢chesprfeantdeipodiment, the leg portions

23 of theresin supports 21 facethe surfaces of the corrugated
25 fin 2 onwhich the louvers 2a are formed, i.e., bothcorrugated
surfaces of the corrugated fin 2, to cover the corrugated

fin 2. In other words, the leg portions 23 of the resin
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to which the bl ower case 410 is attached at an upper side in FIG 40.
Installation holes 411c are fornmed in the 10 installation surface 411b to
receive vises 412 for fixing the blower case 410. A |l arge opening portion
411d having a dianeter equal to or larger than that of the blower 302 is
formed in the installation surface 411b at a position facing the blower 302
when the bl ower case 410 is attached 15 to the support cag9iswpiP02As shown
in FIGS. 40 and 41, the support casing 411 has a generally truncated

pyram d sfigpgowikh? a hod Hampodidhtopess antlet acese§ her earr sgatadafien 307
at a side opposite to the radiation plate 306. An air passage 413 is

provi ded finthe 20 shppothecasrnggétkeddimeen tdespenssallathenlsunface 411b
and the corrugated fin 307. An area of the air passage 413 is increases as
it approathedreheresadted edyf the3drg Nex¥tiopér @i-on of the present

enbodi ment is explained. Wen the blower 302 is operated, cooling air flows
fromthe 25 bl & 1R Bl M2 43 r2 ey & B E hi BAgROERe e g Ifor ti on
411d 33 i ndj cat ed by arrows %h Fﬂéa 41f B%cau%f the area of the air passage
413 i 9 i Meadel2ds FEUPHTACHRS 2E 95 XRFHGS F00° 1AL coPr Bg&t-ed 4 n
3D7, cooly al o] Long, 1 f .t ' a 13 and
changes f%%%a%gg%mg%%%ﬁ% oyvg fsi\lag/pgaf‘{%wggﬁggggdilﬁg’etpgd{%ggggeggnés
enbodi nendpo PRCBHSE IGRE Aiga Passee. 413169 ,dafs radb Py {hersyBROhts @asi Ng 5
411, the cylindrical shroud portion 410a can be adopted. The shape of the
bl ower case, 428sia Siupdertésurl haay tshendhhape ohet ba segpotss eagiongndill
defining the air passage 413 therein is a generally truncated pyram d,

whi ch i s thigoradapitdonCansayeeht thendrettweeinng devi ce has a sinple
structure as 10 a whole, resulting in easy manufacture. In the sixth and

severdfh enmbodi Fént $h@estirBéd aMBYEimedd bRGRST R | SRPER: caih@d st ced
type fan,_which bl ows out cooling air t rd the corrugated fin 307 and the
adi at i orPH B8N 308 IR/ S T HRy e DROH G TBR SS pEL P &R 2P AECERSHN i n
FIG 42 as; Lfi ; e FI,G , LRy said 45, suc i,nto the
bl ower 38,2112?[@;?% Ir%\?\}llng a| onsl%‘ﬁg slurafrg%ep%?g%ﬁg rtgll | aftll's%'n p#ggglvggé,

i nside t has corswgatadritios 308 adl B pngikhe ibel lofmeutdn shapageedge ogorti on

Sote the electronic part may also be performed by the leg portions
15 6. As described above, because the radiation plate 1 is
closely disposed on the electronic part, the tight connection
between the radiation plate 1 and the elecfronic part
cartridge 30 can be securely achieved by the structure shown

in FIGS. 18 and 19 as an example.
20 According to the present embodiment, both sides in the
corrugated direction of the corrugated fin are covered with
the leg portions integrated with the blower case 4.
Accordingly, the corrugated fin can be protected securely
fromexternal force. Further, the legportions as protective
25 members integrated with the blower case or provided on the

resin supports are joined to the radiation plate 1 by its

elasticity. Therefore, the connection between the
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of the shroud portion 30la. The shape of the support easing 20 411 is not
limted to the truncated pyramd as in the seventh enbodi nent, but is
changeabl e, provided that the area of the air passage is increased or
decreased along cooling air flow. According to the sixth and seventh

enbodi nents, because the air passage in which cooling air fromthe bl ower
flows 25 has an area, which increases or decreases al ong 2bRAprih@08R2r fl ow,
cooling air is snoothly guided. Therefore, the axial flow produced by the
bl oner caddie thamgetatatand shepelpwew Ziase 25 Apsilll 2ECAH k¢ oag wheh

radi ation plate 306 even when the coqling device is used under a |arge
pressureal&%EUQ%uéere¥BPFﬁ:ﬂﬁ?i%@%ﬁtaé%&“@ﬁf%&r?%Fﬁﬁﬁ@éWﬁﬁ1%ﬁﬂekﬁibited

wi t hout using |arge sized.blower and notor. 5 (Ei ghth Enbodinent) In an

ei ghth ppgﬁﬁhaékgﬁ%gdﬁﬁe&ﬁwtﬁﬁ?%r%geﬁt%qﬂkﬁﬂion is applied to a cooling
devi ce 500 sho I I oling a mcroprocessor (MPC) as a heat
generating me e?bgﬁﬁ %Wég%%ﬁépgserence nuneral 510 .denotes a square 10
radi agion platergsde 0f ReN-§er sy Mat abosuUshgasa @b yabnuy  Zhes MpL: f not
shown) is thermally joined to generally the center of the radiation plate
510 at aprefeasié® enpedamentcooinnghiich descridmsd bekew. aBefraraneei muner al
520 denotes an axial box fan (blower) that blows out cooling air toward 15
t he pl at ¢h®ldiins @ airedinentappreoxintkitad yepew pehdt bel armeo relfeesandace of
the plate 510. The box fan 520 has, as shown in FIG 44, an axial fan 522
and a smBMMeFRlT 23 FhPsEr idatRt+Rd SXPHATAEN B2V ithe PaxiaMitaad 522 and

the notor 523 are_accqomodated .in_ a rectangul.ar. parallelopipe x 521. 20
A cor rugat ed c]g?)l Fﬁa %IOH‘r %‘??r‘éamFP%m dﬁisaﬁihfﬂghPPh}’ﬁaﬁ%aﬁeobﬁle%l | er
formmg | [ d a

fact 1 e s Sahar fa0ratPan T o Frarorare 415, AR A 680 e
in FIG 431lyted wigh plewial, |orvens 23k .or wdaoivg 2edi R i of 25
air flow. Trough portions of the fin 530 are di sposed on the side of the
pl at e 5100 6s@ tdati nperdtdanby b&bweent thethr aughapdratiioms mhater astl poyti ons
of the fin 530 (where the louvers "~ ? 3 25 April 2002 531 are forned)
extend fbemding plit eb3th t 8hded t he fan SFOruddtglund hoarsdegor PLcasi ng

540 i s di sposed be en the fin 530 and.the fan 520 to, support the fan 520
and to dEPFﬁé‘gt%‘?%;Aﬁla fassade€ iTAMRERCR P 45 it %%tlﬁr AR (P20 5

flovgs Agoshaumig,fl Gyidd dhec SURRGL £a51 003340 o8 tapeted s d hay a

passage ar ea_ IN Cross secC IS Cor]tl n usl Y I nCrease romt an 120
toward t B pfilok im0t e TPE1SHBPO M .CANNE HPn hag Fve.f hat, Rord inds: Sy

e:~tending in a direction generally parallel to the plate 510 and
per pendi polraridns al06 penetrate the installation holes 105 of the
blower case 104, and are caulked to fix the blower case 104.
The blower case 104 can served as a shroud for guiding cooling
20 air from a blower 3 to the corrugated fin 2. The other
features are the same as those in the first embodiment.
FIGS. 23 to 26 show a modified embodiment of the fourth
embodiment. Inthis embodiment, the blower case 104 is fixed
to a radiation plate 10la at leg portions thereof by vises
25 100. This case, however, necessitates the four extra vises

100. In addition, the radiation plate 10la must be formed

to have U-like shapes at both ends and to have female screws
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10 ridge direction of ridge portions of the fin 530. Each of the ridge
portions extends along a top of each of the crest portions. The direction
perpendicular to the ridge direction is referred to as a corrugated
direction. Each of the flat portions 541 has pillar nmenbers 542 at both 15
| ongi tudi nal ends thereof, and the pillar nenbers 542 extend fromthe flat
portions 541 to the support casing 540 to fix the support25&prih80620 to the
plate 510. The flat portions 541 are joined to the fin ridge portions at
both endd ih athet B¢ d %9dPPééﬂP6ﬁ &PﬁqﬁP?rn BRHS TIRE Yldperied Pviiedncof the
20 support casing further S between the, flat portions
541 The i 370 3% Y4 et 64 Hhe" RECHERF thaSPRg ‘RF LY THREE 13 EaR) 524
penetrathgtape box 521 to reach t he support casing 540. As shown in FIG
45, the support casing 540 has ?5 femal e screw portions 543 screwed with
the vises 524, rapd apoRedi By PRALL een%%maarlﬂﬂetcr QS i1 DL QWO E ?l'l%
therein. The device fromwhich the fan 520 is detached (conposed o 9 25
April 520020ty éhBopliated1tb10, Thd1el égnpS3@.icayd 1 he SYPRAL GABIWiSAO ) 1S
referred to as a cooling unit in the present enbodi nent. Next, a nethod of
manuf act pliantge t helcpalsnighqunt hrpaghesdre bids t a4 ssuippor hodtasi Ny H49res
formed froman alumnumb5 plate, at |east a surface (clad surface) of which
is cIaddéﬁ“{k&ﬁ@w%ﬁbtﬁﬁtﬂP%ﬁ%&l%@P@@#méﬂtnéﬁaﬁhOH? pReE§GBor APngOo s t hat

the clad surface is positioned at the fin e. The, plate 510 is al so
formed t SRS RO oI Ad Tur e e kT B R BT PG AT 1A Bt al at

the [0 ol 180 (hhe gt 19,2301 L8.00 snasec, on thesclad.aurfpce af the

pl ate 51 own~In e suppo casing 5 0 and

the fipn 930 ange pr@gl Eb?'ﬂ%'n)é agserdy athd orm@aem%h@rla% a 41 qnég pdhe jig
50 is conposed of a first pushing portion 51 for pushing the fi 30 while

posi ti oniitg d e @ URPOs trHe iaasi A1 #40ohynpeaet [ abi Ngomhehopempag PoEéi on
544, and second pushing portions 52 for pushing the flat portions 541. The
provi si osdldey @Ssehtl bdoveal igrpenl 04i whithen theslt edgwihiei i 1@ weat uas e
furnace, so that the plate 510, the fin 530 and the support casrng 540 are
i nt egral 1Y 4razed t o~one anot her.

In the fourth embodiment, the leg portions 106 are

135 formed by bending at the four corners of the radiation plate

101. Another legportion may be formed at the central portion

of the radiation plate 101 to protect the corrugated fin.

Although the radiation plate 101 and the corrugated fin 2

are connected to each other by brazing in the embodiments

20 described above, they may be connected by other manners such
as ultrasonic welding.

According to the fourth and modified embodiments
described above, the leg portions are integrally formed with
the radiation plate, and are fixed to the blower case by

25 caulking or by using the vises, thereby reducing assembling
cost. 1In addition, because the leg portions of theradiation

plate are positioned at the both ends in the corrugated
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20 Next, features of the eighth enbodi nent are explained. According to the
ei ght h enbodi nent, the fin 530 is brazed to the support casing 540 in
contact with the flat portions 541 of the support casing 540. Therefore,
the contact area between the support casing 540 and the fin 530 is |arge.
As 25 a result, a sufficient joining strength between the support casing
540 and the fin 530 is securedwhil e decreasing a nunmber oR5nAprilf2002uri ng
steps of the cooling device 500 by integrally 30 25 April 2002 brazing

t he pl at edbt8ctiilve bifntB8G;omndgthedstippoerthedss qgos4aliows smn becausse: t he
support casing 540 has the pillar nmenbers 542 extending fromthe flat
portions B¢ t@crhBgptead FUR for finki AGIEREFuppdt At g vWEure o tihe

pl ate 510, the 3 suppart casing S40 cap he ti, htl¥"oined to the plate 510
and the fFAF58§3tE&heddN y 18hePEYe T orrug 35eds §or MR B Redul arly

bendi ng a_thin_pl ate r.oller farmng, .t corrugated.finis liaple o be
deformuj?%gglgﬁﬁizi%%dﬁf%ﬁé%eﬁ|%£1af%¥§%#%%§ ﬁ%m&m&ﬁ%ﬁﬁW%ﬁgaﬁﬁthe
corrugat e hEecti , according to the present enbodi nent, the
flat g%rt?%ﬁgagglégaiwl |§GFHe direction (corrugated direction)

perpendi cul ar tarihenr eflgeadidactj on of the fin 530, and thereby prevent
the deformation of the fin 53Q The 15 flat portions 541 (support casing
540 ) , the fim $F3Gtmptdier ptatenbdfinantieosfecheepyebeazedntreneian
another. The fin 530 is pushed by the first pushing portion 51 and the
second pus$i eyp padnieshsiBh gfefi¢eepcg 680 FAGEUgRSt he BlBat ipowhiiors thdl when
provisionally fixed. That is, at that 20 tine, the fin 530 is pushed at
three por¥?BRsPRATENETY FRMRPPEEEF0ASt REPESH LTIl &S tt ABRPPAAMSIG can

. | ! | ] ererors, .
D SOt Che PURRELRHRNTE ' DR GPLALS PU0cEBSU LlAG L O g
the flat é)of&?lﬁ?gﬁi%%lp%faﬂé"ez SYPRRARAL aC@§'r'i‘Qg28'5ce5ch'0fP?(|§h§r§eBQBQe R ng

portions 52 thereof, the support casing 54071 s securely provisionally fixed

to the figadBlbendrtheTplaad @ s11@neASua faeslibtt, thBer sUPRA o it @83iatd 24Q, the
J1 25 April 2002 fin 530, and the plate 510 are tightly ‘brazed to one

anot her. forifttent ay Ithe wioerrudrwet sdppior € tasilegl &9 wdddgs bratz iy € iflAef | at
portions 541, as shown in FIG 47, only the central portion of the fin 530
i s pushed'®yad fing BBIPpBAGEr atihR) ERETBISHEN nglDofti ol Bu4isf at ha ruppor t

CR! 5 Rl o SRR LA BRIt IE RS20 g e
radiation plate 201 are assembled as shown in FIG. 29, and
are transferred into a furnace. The brazing filler metal
on the radiation plate 201 is fused within the furnace, so
that the corrugated fin 2 and the radiation plate 201 are

20 thermally joined to each other.
Engagement portions (support members) 206 are
integrally formed with the radiation plate 201 by partially
bending the radiation plate 201 to face the corrugated fin

2 at both sides in the corrugated direction. The engagement

o
(¥}

portions 206 have large opening portions 206a not to disturb
the flow of cooling air coming out of the louvers 2a of the

corrugated fin 2. The height of the engagement portions 6
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the first pushing portion 51 of the jig 50 so that the fin 530 is pushed
entirely in the ridge direction of the fin 530. 10 Accordingly, the fin 530
can be nore securely provisionally fixed to the plate 510, thereby
providing the fin 530 nore securely brazed to the plate 510. The plate 510
is not limted to a rectangular as in the enbodi nrent descri bed above, but
may have anot her shape such as a circle. The heat 15 gene2afpnb20@2ber is
not limted to the electronic part, but may be anot her heat generating
menber. (K el sSEfbed R@mo N Bebedvhaphatdr pddtémiodifnéme o rexygatiewd with
reference to FIGS. 49 to 51. FIG 49 shows a structure " ?0 adopting a
suction £yPe2bSOwWshBORD B BT 8ReF LGS ThAY &£ 51 $heR PERP o9 GiakiN$03a at

a center thereof d sgveral .bl ades di sposed_ around_the boss part 3a at an
equal i n{se?\?éilma'intdq:fr}b‘? nf%%waoffaﬁoggéﬂ‘.g ﬁg rbjr%\/\%?céﬁésleg &5 rdall v
havi ng a gggqﬁhgé in a range of approximately 3 to 8 mm A notor 25 605 is
attached*to the back face (on an upper side in FIG 49) of the boss part

603a.5 The ndt of5 60Roiv® anDrGc brishl ens BRLA g EHq 0¥ RUL iR A S ANGEy Of
approximately 1 to 3 w A J? 25 April 2002 bl ower case 604 covers the

bl ower 6@3rsadrhald dncthiendniraalgpeet d4acthergofadnees iy fart6Q3h to

guide cooling air as a shroud. Because the blower 603 is disposed inside

the cyli Bdricatiipagots8D4ay comstd¢tcvehh gpate Z0oss prowidedwndertttet he

boss part 603a of the blower 603. FIG 50 shows the blower 603 and the

bl ower c#&3818F40mWR ERtard0dssefiad WFt htaer &MY Pdtplafdne@l . abrHes

radi ati on Blate GO#E%S formed fro an,alun1qun1p£ate a thickness in
B

. havi
a range BfPAPHION MRS tResrAftaiP P p%ggdggéngP8§&%F%%ﬁtact a
heat l(gensg?'tt'i%%m&ratgoth;—hgnd portion 2d. Accordingly, when the

corrugated fin 2 is brazed to the radiation plate 201, brazing

filler metal cladded on the radiation plate 201 fills gaps

between bent portions 2c of the corrugated fin 2 and the

radiation plate 201, and space Sa defined by the end portion

15 2d of the corrugated fin 2, the engagement portions 206, and

the radiation plate 201, thereby providing a desirable
fillet.

FIGS. 31 and 32 shows an example in which a blower 3

is disposed. The blower has a diameter in a range of 3 to

20 8 mm, and a D.C. brushless motor of 1 to 3 W is disposed at

the center of the blower 3. A blower case 204 covers the

blower 3 to guide cooling air produced by the blower 3 toward

the corrugated fin side. The blower case 204 is connected

to the radiation plate 201 by vises or the like. A heat

25 generating member such as an electronic part contacts the

radiation plate 201 so that heat is transferred to the

corrugated fin side, and the heat transferred to the
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bl ower 603 produces cooling air due to rotation of the fan 603b. A
circunferential speed of the fan is increased as progressing outwardly in a
radi al direction of the fan, and accordingly, cooling air produced by the
bl ower 6D3 has an 15 air flow speed, which becones | arge as progressing
outwardly in the radial direction as shown in FIG 49. As a result, the
space 70 under the boss part 603a of the blower 603 has a2bdymil 2082
pressure, so that cooling air flows even into the space 70 under the boss
part 603& W sHdWAI201inne AGeHECAlhelghta it atke BFageod Ndks aagpEskmat el y
2 to 10 %?ﬂ nore preferably 2 to 5 nmin the present enbodi nent. That
is, as s C¥FE 350, cooling air is not only sucked into an outer
circunferentia rtion o 60 ut _al.so gntroduczd.to a

radi ation pl at kemcllj,%%r}:tﬂrla J p%lg%iqg’nqlégﬁ&c;% ol F%&léﬁgrl??oﬁ&rw HetY E86ve the
radiatio : ] ecthve radi at | As
shown in%ﬁwé?élglf%goc‘%€?{}g§%te%%%ﬁ;Eé]%ng{l%a%{i}gg %%hggnﬂ%ﬁipﬁ?Q%SZ t he
radi asi o ipl 3t & fi®lopedhBgCPbrgates Fd 6 20 St her BRdalg@mB a9 S L1 sHM bar
menber of approximately 0.1 mmin thickness, and brazed to the radiation

pl ate 602 omde Dieakivirrymtale eygabenaot rpmeat ednki 108 dasnpturakgboyvers
2a formed by cutting 5 and bending to allow cooling air to pass through

i nsi de t Hereaofas ghelbWdwer ressis BOAceso &t tachdd ot @ tthe npperthsupfaverof the
corrugated fin 2, i.e., at the opposite side of the radiation plate 6QL
with respect to the corrugated fin 2. 10 Because the blower 603 is a
suction type as_describ above, . cooljng_ajfr can flow toward.the central
portion 60la of™t ﬁgergd‘i% gﬁ'\gﬁ%ﬁ%e%gl,agbéﬁu\%eﬁht%éac ?Eb%?e%fﬂ:ﬁ 2 is
di Sp?éed ZQ)thf'senfiQE,bla%""%gl&?r?e' 80¢1aad Ghe raghaghan plal & H91, Bgrause
the Touvers 2a are provided on tJﬁe corrugated 15 fin 2, cooling airt

snoot hl y Hfilaows sanDRGiyt e bawvers. 2ark Os bits sucked drd @ fdee IWesc 608n As
shown in FIG 51, engagenent portions 601d integrally formed with the

radi ati obeivwden 60le nadientliog ghates2 ¢ handrrhgatlesct ron2capdricnphexes
brazi ng performance by 20 positioning the corrugated tin 2. The bl ower case
604 is miade sRdiatirruir s SHt urs Sty esttercbed ABS grslectpeniexed to
the radi ation plate 601 by, vises_or .the |ike t shown. Accordjng to the
prosent BRIGUFRSTAIBECLRSd T ROl LaELPon PISE B TSHET L - adBPERALES ( hat
air ks s i | .ower, e ' I : 1.ation. plate
and éca%&gﬁ %%@%ggzé%gggo?ss B@SV?E’%dESEII’“% \#e%%agiegﬁgl o%?&%??%%%yé‘?ht he

bl ower, @qGity 201, @k gGealt i Pebeadnairdcdis 4 at en6aRviRe 3-acco2®iAgri |
2002 introduced to the central portion, which is under the boss part of the
bl ower. A® thegstésenthembadiaendn pkabesecahhbel @ntereden ehqoirvidys

cool ed.

206a are provided, formation of the engagement portions 206
by bending is not difficult.

20 FIGS. 34A and 34B shows another modification of the
fifth embodiment, in which installation legs 40 integrally
protrude from the radiation plate 201. As shown in FIG. 34B,
the radiation plate 201 protrudes toward the electronic part
side more than the installation legs 40 by approximately 0.5

25 to 1 mm. Accordingly, the radiation plate 201 can contact

the electronic part under pressure 1in a state where the

installation legs 40 are connected to the electronic part
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(Tenth Enbodinment) 5 A tenth preferred enbodinent is a nodification of the
third enbodiment . Referring to FIGS . 52A to 52C, a cooling device in the
tenth enbodi nent is conposed of a radiation plate 701, a corrugated fin 2,
a blower 3, a blower case 720, and a pair of resin supports 704 forned
separately fromthe 10 radiation plate 701 and the bl ower case 720. As
shown in FIGS. 53A to 53C, each of the resin supports 70425#pribR00G2r case
connecti ng nbers, 704a, and radi ation plate connecti ng'ﬁmanbers 704b

i nt egr at &EWIRC eBLRA PR L HHel BF olter eCadd 7 XY naka 8 bhfe &G IAF Mt £817204,

and the rt%[sei n, sppports 704 1~ are fixed to the blower case 720 by inserting
t he conne |rneg nbers 704a into the connection holes ?20a. Each of the

radi ati on plate.c eGt:i ; b h rti 04c front
end t her eof fo?nhgg% %E:]Lf%%lt e ra%?%l??(’)n gléaﬁgl}'%lii{', Bgnkhgenfeﬁla?ngge p%%t:i on
704c for Jepapidgs 2008 €3P1wiskh tihhg b fpyves x CAS R cQ9NReCHiaIg: NBAhe $¢ 704a, in
whi ch the corrugated fin 2 brazed to the radiatigﬂ plate 701 and the bl ower
case 320 tweecacecaguced €dn The Radieatergnaplstiewd @h has .9y 9pea fid i 94gs
701la, and the hook portions 704c of the resin supports 704 are hooked on
t he groowergorandns? 0/ a p25 tuisd hly r esiat e dsnigei f yomherkeof endopemenyl vy,
the bl ower case 720 is fixed to the radiation plate 701 via the resin
support s PPE4 1Bt addé theYr &8 nP5aEpeecs 594 tidte Ehe fiakget3ot bieapri |
2002 portions 704c, the height t he_cooling devjce is not affected_by

h 7% i 1

manuf act 618 AAFTSE F oROFF 1 the BBPFrOGa§1Y n®avalrtes Tyt ¥ 53
shows nodifi cati t tgn i t oWy i n _FE 55 to 58,
a radi at i(li'(glne p a%rglp‘;ig_éﬁa?gﬁa\?egge?[ﬂ:ﬁ%ﬁuﬁ%Tyhé%ggdi nE“Eoret’%t%d%??h

hol eggsophatidde #adbatriaee PAt€isRNBE! ithe: Pdber§a¥04b rafy the,Hesin
supports 704 are engaged with the holes at the corrugated fin side.

Accor di ngloylotkex 2di 8$ ipyopl dée . 710hEe efir €) aded ¢ xe@ndiat g e thiesd s
generating menber to radiate heat therefrom As shown in FIGS. 54 and 55,
each of 2R&éXHewse tchsa gedihedtsititr rerdsel 5ngonhr of lehel ramithe dpores 704
may have _a fork end engagenent portion at a front.'end thereof and be

i nserted3i*nto the connection holes of the 15 bl ower case 720 fromthe side
of the corrug i L.t i re t first tao tenth odi ment s
can be conbi ng‘%ﬁg\j%%ﬁlgégﬁJ‘St"hé?%g’%%ﬁle?}’f B&%F_tareigéar‘rcpﬁoerf l_t@ﬁ’es glrao?/vrég%%e 301
in the Sielh ?Ig{?)@éifé”éﬁlhg”ﬁbénﬁ?é’r? dhenl 89 R iONscHr@giknphhe fididst
enbodi nent . e f first enbodinent 20 and the tenth enboglnent may be
conbi ned 1ds istwaivit d R b Gocodying mét sbdaubliawerheasas8@4 liatiagt ald yedas
radi ation plate connecting nmenbers 804b as |egportions. Theradiation plate
connect i 4§ avebivdr Bag0hle havd orasid por PLaeY SGANELT shistkiasg can ltkhieng -

radi ation_plate 1 and flange pqrtions 804d. Further, although the support
casing 411 e PhENSFLRG DAL IALR TR lge?/gﬁ?ﬁegn%%dﬁq}ﬁs £t he
support i ; t radi ati 3 y ve .l.e t as in
t he four%ﬁ%é%g l%étr%%r?rﬁgggég‘gg%bo H?\regnﬁ&\jm? ggtgﬁeligr g?é’n?’ﬁmr?f\r}ea{ncﬁq%% has
beengghown and deserihedew tdi feference to the foregoing preferred

enbodi nents, it will be apparent to those skilled in the art that changes
According to the present embodiment, the engagement
portions are formed integrally with the radiation plate by

partially bending the radiation plate at both ends in the

corrugated direction of the corrugated fin. The end of the

[
(9]

corrugated fin in the corrugated direction abuts the portion
between the radiation plate and the engagement portions.

Therefore, the positioning between the corrugated fin and

22



5in formand detail nmay be made therein w thout departing fromthe scope
of the invention as defined in the appended clains . 3~ 3% 25 April 2002
What is clainmed is: 1. A cooling device for radiating heat froma heat
generating nenber, conprising: a radiation plate for contacting the heat
generating nmenber; a corrugated fin disposed on the radiation plate; a

bl ower disposed to face the corrugated fin at a side oppo2btAprl@00@e

radi ation plate, for producing cooling air that flows along the radiation
pl ate; a Hilowerd castonqvkatag dhddbewarrdly g thedcoollhng amp) iasd
first and second support nenbers facing the corrugated fin at both sides in
a corrugdthaat dihecerarugatee Ebpnr ggar gh? fsnf fhRdesitl * Herdzedt tandhsecond

support nenbers are integrally forned with one of the radiation plate and
the bl owerathdk198 aPsRRGI e meberrddtHiPRe ORBCBHSEnetPEdi @RFBASHIEA and

the bl d ted to_anoth f_th iation plat
and the HIRETSBESEOVEE I G001 ThoP BBORES Tof Tl d1 T T RAEF PR £HE AFY st

and Sgcond, SUPBALL IRINPIE; ALELEbROA o G AdeL 80bAkn MAL £ Y 88 ghastic

force"t hereof he coolThg device o aim 1, wherein rst "and

second SURPOFG g HEBReES Al e h 8t 89E 2hlgh fef Nedh Wi Ehnble Y &@88rméhq The
cooling device of claim1) wherein the radiation plate has Tirst and second

i nstal | atgyone hokeaaflorf gmeei ¥ppgiklde Higsétand second support nenbers. 5
The cooling device of claim1, wherein: the radiation plate has an

instal | ati on syiSfiageh fmbedatmgattiing t he heat generating nenber, and first
and second engagenent portions engaged with the first and second support
nmenbers at a sPdeSdfXtthe REREAGACED AP AR ERCPEspe® 1R hainAadt aWiL&th on

U130, ErRaE SO oy U, S8 8Y, SR O LA, 15 MR 3HD L1,
therethr%g¥hrgnczh%dﬁg¥4fg3gfvhgﬁoQ%§ﬂ§“gﬁgweﬂhe%%d“plural blades
are provided around a cylindrical boss part 303, thereby
forming the blower 302. A D.C. brushless motor 304 is
disposed on the back surface of the boss part 303 to drive
15 the blower 302. The motor 304 1is a small type of
approximately 1 to 3 W. A blower case 301 integrally formed
from resin such as saturated polyester or ABS resin covers
the blower 302. The blower case 301 has a cylindrical shroud
portion 30la covering the blower 302. The shroud portion
20 30l1la has a bell-mouth shape in cross-section to have a
smoothly inclined surface for facing the blower 302.

In FIG. 38, cooling air flow F progresses downwardly
from the blower 302 toward a radiation plate 306 as indicated
by an arrow. In the present embodiment, the shroud portion

25 30la defines an air passage in which cooling air flows. In
this example, an upstream side edge portion 301b of the shroud

portion 30la has an R-1like shape so that a thickness in a
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t he support menbers faces first and second portions of the corrugated fin
at the both sides in the corrugated direction; and the | ouvers are provided
on the corrugated fin other than the first and second portions. 8. The
cooling device of claim1, wherein the blower case is made of fire
retarding resin. 9. The cooling device of claim1, wherein the first and
second support nenbers has a shape in cross-section appro@25vpril2002ar al | el
to a surface of the radiation plate) the shape having a contour along a

fl ow of eaalialgddiredt domttieebbotets itl:réasedl a hgndeybotihar aiadi péivng
heat from a heat generating nmenber, conprising: a radiation plate for
contacti g t 9 Hdwe Qeherahband  nm@tber dowrnoot ¥ agat eddfe 10 fdicsymlsienlg omnit he
radi ation plate; a blower disposed to face the corrugated fin at a side
opposi t e flo% Be £AG &RFON DPREE1TDE Prodid FgPeddi-m it rshapedf¢dee al ong

th di ati | , bl ' the b t, ide the | i
it i1 80RO SEpRBRE MOmEra GOITEE LA LSt ROdAd AUTRF prate and
alr S e et Sriddy & prage
corr uat GO AReuRarATed A g e AR LTRET AR ety

i nt egral 10 bt thE (=3 atge_ LRG3k Ar ey ed to
t he blowg%oéggngtMidhz Aﬁ%?? %%%§Q1€# Tﬁegggg%?ﬂS%%eV|céﬁéflggggﬁg%o,

wher ei n: pbhke ifdf s30apd ssecaiwl gupRaEt iEnNPesRepr Auiidel drgmetthe wadi ati on
plate at the both sides in the corrugated direction of the corrugated fin;
and t he bbowdr sdtesmedadovinesreamd ssieboratigaspatt dbnod 0lal emdorhIy xedl y
receiving the first and second support nenbers. 12. The cooling device of
clai m 1, thiaé&r SaP k kg radrafien Pl dtSe AN 3¢ E6PRUBEL 84 ifAiln faraw ninieo of
al unm, pum al I.o aqg are brazed to each other. 13. The cooling device of

cl ai l,awﬁ&éé%r }9¥-first and second support menbers are integrally

formed wth thenLadiBllon 4 aifs by dfﬂdiagpﬁe tgdhathan Rl and; Lhe

. dalr
corrugated fin abuts on€ e radiation afe an € first and Second

support RBEbEE$adl vihs, @QE@&%Q@%.s'u&e_t Dess ¥ waad £oh ditedd op thereaf - 14
The cooling device of claim13, wherein the radiation plate has |eg
portions3boml bd rg dfdxedg b vetihé ihed 7genermis end aenbedowh’st rEwn -coi0d ¢ Ng
device of claim 14, wherein the Ie%'portion is elastically deformable for
bei ng fi R&d the tihkoteat deherbheng Livsifder3 Wai Fe& puste dgcehé widdiaieoh pl ate

agai nst the _heat generatin nber . .
g lg coolrnl.ng ir w?tho tn%xav{ng an increased large size. That

is, cooling air blown out from the blower 302 toward the

corrugated fin side flows toward an outer circumferential

side of the radiation plate 306 along the surface of the plate

306 while passing through the louvers 307a of the corrugated

20 £fin 307. At that time, the bell-mouth shaped downstream side

edge portion 30lc of the shroud portion 30la facilitates
cooling air to flow outwardly in the radial direction.

The corrugated £in 307 is made of an aluminum alloy plate

having a thickness of approximately 0.1 mm, and is thermally

25 joined to the radiation plate 306, which is also made of

aluminum alloy, by brazing or the like. The radiation plate

306 closely contacts an electronic part not shown with thermal
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16. The cooling device of claim1, wherein: an air passage is provided
bet ween the bl ower and the corrugated fin, in which cool air flows in an
air flowdirection; and an air flow area of the air passage gradually
changes in the air flow direction. 41 25 April 2002 17. The cooling
device of claim 16, wherein: the blower case has a cylindrical shroud
portion for covering the bl ower and defining the air pass@§eApri@08kn; the
shroud portion has a thickness in a radial direction thereof, which
gradual | y‘om%kvi-ﬁw%r@creHW%WeéltrﬁéﬂP—éﬁtefBbVT%e @d{ﬂqwrélevlkﬁeﬂbf
claim 16, further co r|5|n .support a ngrln the corrugated fin

and the Fé‘dl%‘??oﬁrﬁ e aﬁE} ‘ed F ,CHAEreitt iBe air
d t d |

e et R T Ay A P

The cool b&gtﬂé"x}fg QfBCFéa'h’Hvﬂeqzd}Whteh Bn‘ﬁ%@)crlrfé ﬂx%ﬂ%d@tl‘%rn{ugrl qﬁlé’é ]9 th:

bl ower, not or e| ng disposed at the central” portion of ower at

si de gppegi tie .t o e Fadiation phate 335 ahte taeolying,devisee0fo el i 19
wherein the blower and the corrugated fin define therebetween a gap 1n a

range of pappesexintaied w2t cedcmm t2@r dheldiadnigngldemi Leiof efaittHer
wherein: the corrugated fin has a plurality of |ouvers for allow ng cooling
air to pase tthexadf oughy shewinodveFsLG.ad al | Yhar radded iom thlea tor3 Ugat ed
fin. 23. The_cooling device of claim1l, wherein the first and second
support Refbérd BPé’g‘éfﬁnsdéfOMﬁW%fb)t kbR gPRed ¢ eg portions

306a cover the corrugated fin 307 at both sides in the
10 corrugated direction of the corrugated fin 307.

(Seventh Embodiment)

In a seventh preferred embodiment, a support casing for
holding a radiationplate is provided separately froma blower
case so that high cooling performance can be provided when

15 a radiation core is larger than the blower case. An air
passage 1is defined by the support casing. The seventh
embodiment is explained below with reference to FIGS. 39 to
41.

Reference numeral 410 denotes a blower case for covering

20 ablower 302. Theblower case 410 is made of the same material
as that in the sixth embodiment, and is formed with a
cylindrical shroud portion 410a covering the blower 302.
Reference numeral 411 denotes a support casing, which is
integrally formed with several leg portions 4lla. A

25 radiation plate 306 and a corrugated fin 307 brazed to the
radiation plate 306 are held in the support casing 411 by

connecting engagement portions formed at front ends of the

o
w



42 25 April 2002 24. The cooling device of claim1, further conprising a
support casing holding the corrugated fin therein and supporting the

bl ower, the support casing having a flat portion to which the corrugated
finis joined, the flat portion extending in parallel to the radiation

pl ate. 25. The cooling device of claim?24, wherein the corrugated fin is
joined to the flat portion at an end in a direction perpe2bi Apiil20020 a
corrugated direction thereof. 26. The cooling device of claim24, wherein
the fl at g tpicart xi endsl & nt @ tdor maghitatdi i reeca tend ©f . t hatconaugatied, fin.
27. The cooling device of claim24, wherein the first and second support
nmenbers &he k@ @gparsdomist H ke a3nppsit acdichgt e ot BBnract atHeo bl pheEecase
and the radiation plate. 28. The Qooliqg device of claim 24, wherein the

radi ati o 99 dt%, SRR sBPpbr £ 1E5Si gt W ?%%r%SFFﬁgapgﬁqQWﬁ%ﬁeOBrEEEd to

her. 29.. A [ devj : j ati .h [
nenber . CRE AL TRY R0 Corbe SF NG T ArA AR SR B0 G0 aRTagt ing t he

heat 9en%reat'ﬂ%vgﬁegar £ 15k 1R n@Qs&qyt?aeef@ﬂh@aigg Bl qrnfﬂ force
facilrtating thermal radiation of the radiation platée; and a bl ower
disposedg§§jf@@ therkit .at an opposite side of the radiation plate, for
produci ng cooling air, wherein an air passage is provi ded between the
bl ower and t heThenstppogtti daadnighelddoks regn dinrs tprodac @édnbyut hackl owep, with
an air passage area, which gradually changes in an air flow direction in
whi ch t h&ocodtialy the blewsr cage231Apris| POECROd Fhe adodIDpRE devfiee of
claim 29, further conprisiqg a. bl ower case )
in FIG. 40. Installation holes 411lc are formed in the
10 installation surface 411b to receive vises 412 for fixing
the blower case 410. A large opening portion 411d having
a diameter equal to or larger than that of the blower 302
is formed in the installation surface 411b at a position
facing the blower 302 when the blower case 410 is attached
15 to the support casing 411.
As shown in FIGS. 40 and 41, the support casing 411 has
a generally truncated pyramid shape with a bottom, which opens
and faces the corrugated fin 307 at a side opposite to the
radiation plate 306. An air passage 413 is provided in the
20 support casing 411 between the installation surface 411b and
the corrugated fin 307. An area of the air passage 413 is
increases as it approaches the corrugated fin 307.
Next, operation of the present embodiment is explained.
Wwhen the blower 302 is operated, cooling air flows from the
25 blower 302 into the air passage 413 through the opening

portion 411d as indicated by arrows in FIG. 41. Because the

area of the air passage 413 is increased as it approaches
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having a cylindrical shroud portion for covering the blower there in, the
shroud portion defining the air passage. 31. The cooling device of claim
30, wherein the shroud portion has a bell-nmouth shape in cross-section so
that the air passage area changes in the air flow direction. 32. The
cooling device of claim?29, further conprising: a blower case holding the
bl ower therein; and a support casing connected to the bl o26Apri2802nd

hol ding the fin and the radiation plate therein, the support casing

defi ni ng-hheE W Fupassdgéinhel éincog3inpha 1goshrrg devifdewsf adlcaigntd?,
wherein the support casing has a truncated ram d_shape. 34. A cooling
device1§ﬂ39%d$gt?ﬁ§ ALLt PRESRIE Heat %ﬂﬂuﬁég#%%snﬁﬁﬁgr?nthélééoﬁﬂ@@’device
conprising: _a radiation plate for contacting.the heat generating nenber; a
fin di sptled GHLTRE rADt i o FTAFRLBH arC opficei PESSFEE ofMPRE LHEAL
generat i f facllitat] e . radiatl I e_.radiation

pl at e; éﬂﬁi%§g§ %%iﬁgrtﬁgé%%ﬁaa%Tgnigﬁ%%EFPgangekgP %%égpégigF?gﬁgblate,
for pgroduci ng HepekilNG B 1c ¥ty S L QW i b 8 €Y Gl BE {88pFadiat g pl at e;
a support casing disposed between the fin and the bl ower and having a fl at
portion shdpadAicche phowkletake the radsdwipdre pl &t erendrj,otRedshapthe fin.
25 April 2002 44 35. The cooling device of claim 34, wherein: the finis a
cor r ugateed thiens hapond aaphimcatiiydef ioiagtt perainpss sawpe #lldt tpereian of
the support casing extends in a corrugated direction of the co~~ rugated
fin and i e2j GiSNRF 2 bLYhE AR AF ey POFF 3R edt poiGonésatd kP ehdmp et-he
corrugated fin in g di rection gﬁggendicular to the carrugated direction.

36. A cSSAMTRABRIFELE 0 RS £A9R WhEV &R RS oS R %i T ST LCEHERe@SI nt o
thelpl _ovgegwé?g#gg [eg\{yilr&@é ohg [egggr %@rﬁifé’@t?kétﬁ- 37. The cooling device

of claim urther conprising a corrugated fin joined to the radiation
pl ate betweenrhhehneadiiaid oy atsd, aneht &8bbLAWRINt ARTE SVl Rdaaapbyeal ity of

|0UV€rS£he blower 302 is a so-called forced type fan, which blows
out cooling air toward the corrugated fin 307 and the
radiation plate 306; however, it may be a suction type fan

15 as shown in FIG. 42 as amodified example. 1InFIG. 42, cooling
air is sucked into the blower 302 after flowing along the
surface of the radiation plate 306, inside the corrugated

fin 307, and along the bell-mouth shaped edge portion 301lc

of the shroud portion 30la. The shape of the support casing

20 411 is not limited to the truncated pyramid as in the seventh
embodiment, but is changeable, provided that the area of the

air passage is increased or decreased along cooling air flow.
According to the sixth and seventh embodiments, because

the air passage in which cooling air from the blower flows

25 has an area, which increases or decreases along cooling air
flow, cooling air is smoothly guided. Therefore, the axial

flow produced by the blower can be changed into a slope flow
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38. The cooling device of claim36, wherein the bl ower and the corrugated
fin define a space therebetween, the space having a height in a direction
per pendi cular to the radiation plate, the height being in a range of
approximately 2 to 5mm 39. A cooling device for radiating heat froma heat
generating nmenber, conprising a radiation plate for contacting the heat
gener ati ng menber; 45 25 April 2002 a corrugated fin foR&ekprili2002a singl e
pl ate by bending in a corrugated shape and di sposed on the radiation plate;
a bl ower adispdsielle onadhea tdom pgattedl I9a ¢¥)?npiﬂf@@lﬂlcitﬁ93 cood 1 hygadevihat
flows toward the radiation plate through the corrugated fin; a blower case
coveri ng %%ésﬁldoﬂéfi“fro? Jg%ﬁ‘lﬁa rﬂf?sh%uESOJr?ﬁa ai A5 AP I +5e SemﬁlfSQé@ﬁ@

t first d d ted f t
Dot h S QGO 59 cBPFUGATHITGR  BER, GIF of “LRE Qv UGSERAC W 1 KFFSE and

second sgg&o&% Leohers he 3&{9{ preventing deformation of the corrugated

fin, wherein the corrugate in is exposed at the both sides except the
firstsand secongd;prehiBmsodidditg the first and second support members. 40.
The cooling deV| ce of claim39, wherein each of the first and second

support nember $ni s agonpoisgitc pf phe€erdregl pasib 08Smedt, Then€00hBgedevi ce
of claim39, wherein the first and second support menbers are int egr at ed

wi t h one iofvdriteioadiat Rpoplpleat & cared ddwel bhgwdevdase,S Bhdshewdetachabl.y
connected to another one of the radiation plate and the bl ower case. 42.
The cool i4dy TR i bing| ai MLEr oMt 5 P he(HPFIt 28nd S&dhd Sppdtingenber s

par Lyl |y fangy e £oLuoa) o [1D-2b Lhe botl o depy d3sofhe, coohing, devi ce
blom@b C%%%f%%f&@ﬁpiQ@eah5d8a8§aﬁgn§E§§rous metal such as aluminum.
The MPU (not shown) is thermally Jjoined to generally the
center of the radiation plate 510 at an opposite side of a
cooling fin described below. Reference numeral 520 denotes
an axial box fan (blower) that blows out cooling air toward

15 the plate 510 in a direction approximately perpendicular to
the surface of the plate 510. The box fan 520 has, as shown
in FIG. 44, an axial fan 522 and a small motor 523 for driving
the axial fan 522. The axial fan 522 and the motor 523 are
accommodated in a rectangular parallelopiped box 521.

20 A corrugated cooling fin 530 formed from an aluminum
thin plate by roller forming is disposed between the fan 520
and the plate 510 to thereby facilitate thermal radiation
from the plate 510. The fin 530 is, as shown in FIG. 43,
formed with plural louvers 531 for changing a direction of

25 air flow. Trough portions of the fin 530 are disposed on
the side of the plate 510, so that portions between the trough

portions and crest portions of the fin 530 (where the louvers
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changes gradually in the air flow direction. 44. The cooling device of
claim39, wherein the first and second support nenbers are separate from
the radiation plate and the bl ower case. 46 25 April 2002 45. The cooling
device of claim 39, wherein: each of the first and second support nenbers
has a bl ower case connecting nenber connected to the bl ower case and a

radi ati on pl ate connecting menber connected to the radi at Ro\pil 2062 and t he
radi ati on pl ate connecting nmenber has an engagenent portion at a front end
t her eof t93beatexeiedngayedndi f Aomhehe apil akfonl Hltawa add we flamde Pporti on
for abutting the radiation plate at a side _of the corrugated fin. .A.A

. A3. AhE. A& AF2.5% pIAmINrum s pep ARt AC ARV A B4R &Spdipposed between the
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10>\ 4) dE:éeslgfi;J]é%O{mlT(r?é \s\u%]é%o{:q:&lc(a)s_isnlgogq%l gg_f&%rggmr(gﬁ%n aluminum
| 5 plate, at least a surface (clad surface) of which is cladded
(covered) with brazing filler metal, by press forming so that
the clad surface is positioned at the fin side. The plate
510 is also formed to have at least a clad surface cladded
with brazing filler metal at the fin side. Then, the fin
10 530 is disposed on the clad surface of the plate 510.

As shown in FIG. 46, the support casing 540, the plate

510 and the fin 530 are provisionally assembled to one another

by a jig 50. The jig 50 is composed of a first pushing portion
51 for pushing the fin 530 while positioning the support

15 casing 540 by penetrating the opening portion 544, and second
pushing portions 52 for pushing the flat portions 541. The
provisionally assembled cooling unit is then heated within

a vacuum furnace, so that the plate 510, the f£in 530 and the
support casing 540 are integrally brazed to‘'one another.

20 Next, features of the eighth embodiment are explained.
According to the eighth embodiment, the fin 530 is brazed

to the support casing 540 in contact with the flat portions

541 of the support casing 540. Therefore, the contact area
between the support casing 540 and the f£in 530 is large. As

25 a result, a sufficient joining strength between the support
casing 540 and the £in 530 is secured while decreasing a number

of manufacturing steps of thecoolingdevice 500 by integrally
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Generally, because a corrugated fin is formed by
regularly bending a thin plate by roller forming, the
corrugated fin is liable to be deformed in a direction

10 perpendicular both the ridge direction and the corrugated
direction. However, according to the present embodiment,
the flat portions 541 extend in the direction (corrugated
direction) perpendicular to the ridge direction of the fin
530, and thereby prevent the deformation of the £in 530. The

15 flat portions 541 (support casing 540), the fin 530, and the
plate 510 can be securely brazed to one another.

The fin 530 is pushed by the first pushing portion 51
and the second pushing portions 52 of the jig 50 through the
flat portions 541 when provisionally fixed. That is, at that

20 time, the fin 530 is pushed at three portions in the ridge
direction thereof. Therefore, the fin 530 can be securely
pushed against the plate 510, resulting in tight bonding
between the fin 530 and the plate 510 by brazing. Because

the jig 50 pushes the flat portions 541 of the support casing

540 by the second pushing portions 52 thereof, the support

(8]
(W]

casing 540 is securely provisionally fixed to the fin 530

and the plate 110. As a result, the support casing 540, the
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As shown in FIG. 48, a jig plate 60 may be disposed under
the first pushing portion 51 of the jig 50 so that the fin
530 is pushed entirely in the ridge direction of the fin 530.
10 Accordingly, the fin 530 can be more securely provisionally
fixed to the plate 510, thereby providing the fin 530 more
securely brazed to the plate 510. The plate 510 is not
limited to a rectangular as in the embodiment described above,
but may have another shape such as a circle. The heat
15 generating member is not limited to the electronic part, but
may be another heat generating member.
(Ninth Embodiment)
A seventh preferred embodiment 1is explained with
reference to FIGS. 49 toc 51. FIG. 49 shows a structure
20 adopting a suction type blower 603. The blower 603 has a
cylindrical boss part 603a at a center thereof, and several
blades disposed around the boss part 3a at an equal interval
and forming a fan 603b. The blower 603 is a small type having
a diameter in a range of approximately 3 to 8 mm. A motor
25 605 is attached to the back face (on an upper side in FIG.
49) of the boss part 603a. The motor 605 is a D.C. brushless

Y

motor with output in a range of approximately 1 to 3 W. A

o]
8]
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as a shroud.’ Because the blower 603 1s dispdsed inside the
cylindrical part 604a, asufficient space 70 is provided under
5 the boss part 603a of the blower 603.

FIG. 50 shows the blower 603 and the blower case 604,
which are assembled with a radiation plate 601. The
radiation plate 601 is formed from an aluminum plate having
a thickness in a range of approximately 1 to 5 mm, and is

10 disposed toclosely contact a heat generating member 80. The
blower 603 produces cooling air due to rotation of the fan
603b. A circumferential speed of the fan is increased as
progressing outwardly in a radial direction of the fan, and
accordingly, cooling air produced by the blower 603 has an

15 air flow speed, which becomes large as progressing outwardly
in the radial direction as shown in FIG. 49.

As a result, the space 70 under the boss part 603a of
the blower 603 has a negative pressure, so that cooling air
flows even into the space 70 under the boss part 603a as shown

20 in FIG. 50. A height of the space 70 is approximately 2 to
10 mm, and more preferably 2 to 5 mm in the present embodiment.
That is, as shown in FIG. 50, cooling air is not only sucked
into an outer circumferential portion of the blower 603 but

also introduced to a radiation plate central portion 601la.

Cooling air flows widely above the radiation plate 601,

o
W] ]

thereby performing effective thermal radiation.

As shown in FIG. 51, a corrugated fin 2 is attached to
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and brazed to the radiation plate 601 made of aluminum alloy.

The corrugated fin 2 has plural louvers 2a formed by cutting

ot

and bending to allow cooling air to pass through inside
thereof.
The blower case 604 is attached to the upper surface
of the corrugated fin 2, i.e., at the opposite side of the
radiation plate 601 with respect to the corrugated fin 2.
10 Because the blower 603 is a suction type as described above,
cooling air can flow toward the central portion 60la of the
radiation plate 601, even when the corrugated fin 2 is
disposed between the blower case 604 and the radiation plate
601. Because the louvers 2a are provided on the corrugated

15 fin 2, cooling air smoothly flows among the louvers 2a to
be sucked into the blower 603.

As shown in FIG. 51, engagement portions 601d integrally
formed with the radiation plate 601 by bending covers the
corrugated fin 2 and improves brazing performance by

20 positioning the corrugated fin 2. The blower case 604 is
made of resin such as saturated polyester or ABS resin, and
fixed to the radiation plate 601 by vises or the like not
shown. According to the present embodiment, because the
suction type blower 603 is adopted so that air is sucked into

25 theblower after flowing along the radiation plate and because

a large space is provided at the radiation plate side of the

blower, cooing air for cooling the radiation plate can be
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(Tenth Embodiment)

5 A tenth preferred embodiment is a modification of the

- third embodiment. Referring to FIGS. 52A to 52C, a cooling

device in the tenth embodiment is composed of a radiation

plate 701, a corrugated fin 2, a blower 3, a blower case 720,

and a pair of resin supports 704 formed separately from the

10 radiation plate 701 and the blower case 720. As shown in

FIGS. 53A to 53C, each of the resin supports 704 has blower

case connecting members 704a, and radiation plate connecting

members 704b integrated with each other. The blower case

720 has connection holes 720a, and the resin supports 704

15 are fixed to the blower case %20 by inserting the connecting
members 704a into the connection holes 720a.

Each of the radiation plate connecting members 704b has

a hook portion 704c at a front end thereof for hooking on

the radiation plate 701, and a flange portion 704c for keeping

20 a gap with the blower case connecting members 704a, in which

the corrugated fin 2 brazed to the radiation plate 701 and

the blower case 720 are accommodated. The radiation plate

701 has groove portions 70la, and the hook portions 704c of

the resin supports 704 are hooked on the grcove portions 701la

25 using resin elasticity thereof. Accordingly, the blower

case 720 is fixed to the radiation plate 701 via the resin

supports 704. Because the resin supports 704 have the flange
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so that the radiation plate connecting members 704b of the
resin supports 704 are engaged with the holes at the
corrugated fin side. Accordingly, the radiation plate 710
10 can closely contact the heat generating member to radiate
heat therefrom. As shown in FIGS. 54 and 55, each of the
blower case connecting members 704a of the resin supports
704 may have a fork end engagement portion at a front 'end
thereof and be inserted into the connection holes of the
15 blower case 720 from the side of the corrugated fin 2.

It is apparent that the first to tenth embodiments can
be combined with each other properly. For example, the
blower case 301 in the sixth embodiment may have the legq
portions 6 as in the first embodiment. The first embodiment

20 and the tenth embodiment may be combined as shown in FIG.
59, in which a blower case 804 integrally has radiation plate
connecting members 804b as leg portions. Theradiationplate

connecting members 804b have hook portions 804c for hooking

on the radiation plate 1 and flange portions 804d. Further,

-~

25 although the support casing 411 has the leg portions 4lla
n the seventh embodiment, not the support casing 411 but the

radiation plate 306 may have leg portions as in the fourth
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a blower disposed to face the corrugated fin at a side opposite to the
radiation plate, for producing cooling air that flows along the radiation plate;
a blower case covering the blower to guide the cooling air; and
first and second support members facing the corrugated fin at both sides
in a corrugated direction of the corrugated fin, wherein the first and second
support members are integrally formed with one of the radiation plate and the
blower case as a single member with the one of the radiation plate and the
blower case, and are connected to another one of the radiation plate and the

blower case.

2. The cooling device of claim 1, wherein the first and second
support members are fixed to the radiation plate by an elastic force thereof.

3. The cooling device of claim 1, wherein the first and second
support members are integrally formed with the blower case.

4. The cooling device of claim 1, wherein the radiation plate has first
and second installation holes for receiving the first and second support
members.

5. The cooling device of claim 1, wherein:

the radiation plate has an installation surface for contacting the heat
generating member, and first and second engagement portions engaged with
the first and second support members at a side of the corrugated fin with
respect to the installation surface.
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plurality of louvers for allowing cooling air to pass therethrough.

7. The cooling device of claim 6, wherein:

the support members faces first and second portions of the corrugated
fin at the both sides in the corrugated direction; and

the louvers are provided on the corrugated fin other than the first and
second portions. '

8. The cooling device of claim 1, wherein the blower case is made of
fire retarding resin.

9. The cooling device of claim 1, wherein the first and second
support members has a shape in cross-section approximately parallel to a
surface of the radiation plate, the shape having a contour along a flow of
cooling air from the blower.

10. A cooling device for radiating heat from a heat generating
member, comprising:

a radiation plate for contacting the heat generating member;

a corrugated fin disposed on the radiation plate;

a blower disposed to face the corrugated fin at a side opposite to the
radiation plate, for producing cooling air that flows along the radiation plate;

a blower case covering the blower to guide the cooling air;

first and second support members connected to the radiation plate and
facing the corrugated fin at both sides in a corrugated direction of the
corrugated fin; and

wherein the first and second support members are integrally formed with

the radiation plate by bending and are connected to the blower case.
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receiving the first and second support members.

12.  The cooling device of claim 1, wherein the radiation plate and the

corrugated fin are made of aluminum alloy and are brazed to each other.

13.  The cooling device of claim 1, wherein:

the first and second support members are integrally formed with the
radiation plate by bending the radiation plate; and

the corrugated fin abuts one of the radiation plate and the first and
second support members at the both sides in the corrugated direction thereof.

14.  The cooling device of claim 13, wherein the radiation plate has leg
portions for being fixed to the heat generating member.

15. The cooling device of claim 14, wherein the leg portion is
elastically deformable for being fixed to the heat generating member while

pushing the radiation plate against the heat generating member.

16.  The cooling device of claim 1, wherein:

an air passage is provided between the blower and the corrugated fin, in
which cool air flows in an air flow direction; and

an air flow area of the air passage gradually changes in the air flow
direction.
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and defining the air passage therein;
the shroud portion has a thickness in a radial direction thereof, which

gradually changes in the air flow direction.

18.  The cooling device of claim 16, further comprising
a support casing holding the corrugated fin and the radiation plate and
connected to the blower case, wherein:

the air passage is provided in the support casing.

19.  The cooling device of claim 1, wherein the blower is a suction type
for sucking the cooling air.

20. The cooling device of claim 19, further comprising a motor for
driving the blower, the motor being disposed at the central portion of the blower
at a side opposite to the radiation plate.

21. The cooling device of claim 19, wherein the blower and the
corrugated fin define therebetween a gap in a range of approximately 2 to 5

mm.

22.  The cooling device of claim 1, wherein:
the corrugated fin has a plurality of louvers for allowing cooling air to
pass therethrough, the louvers radially arranged on the corrugated fin.

23. The cooling device of claim 1, wherein the first and second
support members prevent deformation of the corrugated fin.
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having a flat portion to which the corrugated fin is joined, the flat portion
extending in parallel to the radiation plate.

25. The cooling device of claim 24, wherein the corrugated fin is
joined to the flat portion at an end in a direction perpendicular to a corrugated
direction thereof.

26. The cooling device of claim 24, wherein the flat portion extends in
a corrugated direction of the corrugated fin.

27. The cooling device of claim 24, wherein the first and second
support members are integrated with the support casing to connect the blower

case and the radiation plate.

28. The cooling device of claim 24, wherein the radiation plate, the

support casing, and the corrugated fin are brazed to one another.

29. A cooling device for radiating heat from a heat generating
member, the cooling device comprising:

a radiation plate for contacting the heat generating member;

a fin joined to the radiation plate for facilitating thermal radiation of the
radiation plate; and

a blower disposed to face the fin at an opposite side of the radiation
plate, for producing cooling air,

wherein an air passage is provided between the blower and the fin for
guiding the cooling air produced by the blower, with an air passage area, which

gradually changes in an air flow direction in which the cooling air flows.
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portion defining the air passage.

31.  The cooling device of claim 30, wherein the shroud portion has a
bell-mouth shape in cross-section so that the air passage area changes in the
air flow direction.

32. The cooling device of claim 29, further comprising:
a blower case holding the blower therein; and
a support casing connected to the blower case and holding the fin and

the radiation plate therein, the support casing defining the air passage therein.

33. The cooling device of claim 32, wherein the support casing has a
truncated pyramid shape.

34. A cooling device for radiating heat from a heat generating
member, the cooling device comprising:

a radiation plate for contacting the heat generating member;

a fin disposed on the radiation plate on an opposite side of the heat
generating member, for facilitating thermal radiation from the radiation plate;

a blower facing the fin at an opposite side of the radiation plate, for
producing cooling air which flows while contacting the radiation plate;

a support casing disposed between the fin and the blower and having a
flat portion extending in paraliel to the radiation plate and joined to the fin.
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35. The cooling device of claim 34, wherein:

the fin is a corrugated fin having a plurality of crest portions;

the flat portion of the support casing extends in a corrugated direction of

the coirugated fin and are joined to the plurality of crest portions at an end of

the corrugated fin in a direction perpendicular to the corrugated direction.

36. A cooling device of claim 31, wherein the cooling air is sucked into

the blower after flowing along the radiation plate.

37. The cooling device of claim 36, further comprising a corrugated fin
joined to the radiation plate between the radiation plate and the blower, and

having a plurality of louvers.

38. The cooling device of claim 36, wherein the blower and the
corrugated fin define a space therebetween, the space having a height in a
direction perpendicular to the radiation plate, the height being in a range of

approximately 2 to 5mm.

39. A cooling device for radiating heat from a heat generating member,
comprising

a radiation plate for contacting the heat generating member;
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a blower case covering the blower for guiding the cooling air; and
first and second support members facing first and second portions of the
corrugated fins at both sides in a corrugated direction of the corrugated fin, the
first and second support members being for preventing deformation of the
corrugated fin,
wherein the corrugated fin is exposed at the both sides except the first
and second portions facing the first and second support members.

40. The cooling device of claim 39, wherein each of the first and
second support members is composed of three leg portions.

41. The cooling device of claim 39, wherein the first and second
support members are integrated with one of the radiation plate and the blower
case, and is detachably connected to another one of the radiation plate and the
blower case.

42. The cooling device of claim 1, wherein the first and second
support members partially face the corrugated fin at the both sides.

43. The cooling device of claim 34, wherein the support casing is
tapered from the fin toward the blower case so that the air passage area
changes gradually in the air flow direction.

44. The cooling device of claim 39, wherein the first and second

support members are separate from the radiation plate and the blower case.
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45.  The cooling device of claim 39, wherein:

each of the first and second support members has a blower case
connecting member connected to the blower case and a radiation plate
connecting member connected to the radiation plate; and

the radiation plate connecting member has an engagement portion at a
front end thereof to be fixedly engaged with the radiation plate and a flange
portion for abutting the radiation plate at a side of the corrugated fin.



