; e3eded "a\c: c&e6b\eTeenB METHOD AND DEVI CE FOR COOLI NG HI GH VOLTAGE
TRANSFORMER FOR M CROMVE OVEN BACKGROUND OF THE I NVENTION 5 Field of the
I nvention T invention relates to a nethod and a device fox
cooling a h”ﬁ“’m{mm%mm;r ansfornmer for a mcrowave oven, and nore
particularly to,.a Ite and a device for cooling a 10 high voltage
transformer for "&°Hi crowave oven so as tg rapi dly renove heat generated
froma coil and a core in the operation of the high voltage transforner,

t her eby i nprovi ng MEEtbor sRD GeEae: gorl ddot 8 tiben NYEIewEY eRANSIORMER t he

hi gh voltage transformer. 15 Description of the Related Art Cenerally, high
vol t age transfmMmerowave owd in el ectronic appliances for preparing food
usi ng a high frequency, such as m crowave ovens. The high vol tage 20
transforner is a kind of a power feed unit, which heats a heater of a
magnetron for generating high frequency m crowave and sinmultaneously
constitutes a hal framxeeovb t@germiogReTN cui t, thereby applyi ng high

vol tage of 4,000V to the magnetron via a condenser so that the nagnetron
gener ates the 25 high frequency m crowave. 2 In a process for

manuf acturi ng the above-descri bed high voltage transforner, in order to
protect the high voldiagert e@astiafiiofhl OM vi brati on, noi se and heat
generated by a strong magnetic field occurring when voltage is applied to

an 5 input side ofrHhgiis@htValheaeibhapsi MdBrto 3 hEPHAYNAId 0 §&Ribe I N
whi ch the high voltage transfornmer is inpregnated with an inpregnant such

as varnish, pystcb6LRRS fOrABsh YolEare trla@sfbghe¥OEbAJR infiaREhFdBEverS,

manuf actured by passing through the aforenentioned inpregnation step, the
10 process fghdnesrd asdtiidilable Rogh wekhageahdagshevi®E E6r cooling a
10 high voltage transformer for a microwave oven so as to rapidly
remove heat generated from a coil and a core in the operation

of the high voltage transformer, thereby improving performance

and quality of the microwave oven and the high voltage

transformer.
15
Description of the Related Art
Generally, high voltage transformers are used in
electronic appliances for preparing food wusing a high
frequency, such as wmicrowave ovens. The high voltage
20 transformer is a kind of a power feed unit, which heats a

heater of a magnetron for generating high frequency microwave
and simultaneously constitutes a half-wave voltage doubler
circuit, thereby applying high voltage of 4,000V to the
magnetron via a condenser so that the magnetron generates the

25 high frequency microwave.

ATV
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conplicated and consequently equi pnent for manufacturing the high voltage
transfornmer is increased in size. Further, since, in the high voltage
transfornmer manufactured by passing through the inpregnation step, the heat
generated fromthe 15 coil is not conducted to the core or the outside, the
hi gh vol tage transforner is disadvantageous that it is difficult to

m ni aturize. The af orenenti oned high volaage transforner has anther

problem That is, fires frequently break®out by the 20 thernosetting of

varni sh due to therdeat Fr&é@aﬁ' the tﬁzﬂidfa@:lﬂafgﬁl? ¥hd habRCIddseht ¥ed SnEfPOSEd
to the outside, the coil is always in danger of fires and el ectric shocks.

In order to gel¥&yesSUehaRsfbh@FE, {he dHgesentio | BY¥8RESE Skhkl Iﬁﬂ%}g el bagk for
manuf acturi ng a non-lnpregnated hi gh 25 vol tage transforner. rei nafier,

this patent apphdfHne®n frch Wvibrieisteschbbed wnbih n&fer gaaerdgedi 89 4 and
2. Aplurality of E-type and |I-type cores 1 and 2 are continuously

manuf aCtheds@i‘orﬁ%‘%ﬂ&i@ stieel Bbatfrif WG AtR58SSs apgrveiticabdy
stacked so that the stack structures 5 of the E-type and |I-type cores 1 and

2 have @ desiigpat edifei @t SR aBidlY G61¢RAPOPEhdsFAma-dt Rnof impeehat obn a
bobbin 4 to be integrated therewith. The stack structure of the E-type

cores 1 is iBggpleth ivHieht BBeNRiGS Wiithbe bARMMEdr PEOVMSRENMER GOERS S

wound 10 thereon. Then, a two conponent adhesive 7, which is rapidly cured

at room t enpghalhsegrahit COAEIR hAtvaand8al dnadtebeapRyRbradd, t hi ckness on the
upper surface of a central supporting portion |la of the stack structure of

the E-type cores lrnapghd hensStiigh Sid1¢abEr er@hstditndr P MGRFRSLtEréd by
attached to the 15 central portion |la coated with the two conponent

adhesive 7. pagsing through the aforementioned impregnation step, the
10 process for manufacturing the high voltage transformer is
complicated and consequently equipment for manufacturing the
high voltage transformer is increased in size. Further,
since, in the high voltage transformer manufactured by passing
through the impregnation step, the heat generated from the
15 coil is not conducted to the core or the outside, the high
voltage transforwer is disadvantageous that it is difficult to
miniaturize.

The aforementioned high voltage transformer has anther
problem. That 1is, fires frequently break out by the
20 thermosetting of varnish due to the heat. Since the coil
charged with electricity is exposed to the outside, the coil

is always in danger of fires and electric shocks.
In order to solve such problems, the present inventor (s)
filed a wethod for manufacturing a non-impregnated high

25 voltage transformer. Hereinafter, this patent application



Cont act portions between both external corners of the upper surfaces of
both side supporting portions 1b of the stack structure of the E-type cores
1 and both edges of the |ower surface of the stack structure of the I-type
cores 2 are 20 wel ded, and several portions along the outer circunferences
of -the stack structure of the E-type cores 1 and the stack structure of the
| -type core 2 are wel ded, thereby forning several welding areas 8. An
anticorrosive is sprayed on the surfaces”’of the stack 25 structures of the

E-type and 'inP%&@e%%rlbféB?wj?t@%fE%nce%%Xﬂ%%e.d1W§hﬂi5‘9 areas 8,

thereby formng a rustproo ayer 3. Enmbossed segnents 6a or rivets 6b are
¢

3
used to fix the SIACKISEEVEIres Gf-dhe BddPe etk | «byle oorggelauld so

as to form one bl ock, ereby manufacturing a high voltage 5 transforner.

As_descri bedcahoutioddls REAREASEAS BPUAEEHEEY Litehi 0Haka! 189%sing

transformer wthout an”inpregnation st'ep reducés a nu st eps,

proves T OBUBKEML L Yal Lo N v dlagea! EBNSESE TR CRAURCS LRELurcs

production cos t tage 10 transformer, and increases quality

of the i ah yel tage IR oL 1dHGed OchbEs! 9dupid 08 dlavdl DL Akk@ighld 410! se

generation. Insulation”papers 1 di sposed al ong the outer surfaces of

the coils 5 ﬁg?éltﬁﬁté@gast he, ?Sg?igﬁg%,ﬁ%lﬁt{&@%ﬁtﬁf g %551'5?.@8? ﬁ%gﬁblﬁn ?)41?0

| -type cores ereby con e heat” generated fromthe co

t he core. '”tBhﬁe@Qﬁ%ﬁ&gﬂgﬁrEﬂﬁ¥E :qpventional high voltage transforner, the
e

i nsul ati on papers are-us to conduct the heat generated fromthe coil to

the core. However pal nee b esrd,ditat aRnamd ol i ddiegol | 14 16000 ed

to the core only viat nsulation papers, ficient cooling rate by

the heat CO”@HE&‘E’Heiﬁ%f@é SXPEE athppiRat 4, S rb%d@&%i@ﬁ“@&éifdsf&&m& he
coil is conducted to the core via the i1nsulation papers, and the heated
core iy 25 ceplpdhby "RBANS o Gvd! @tlpdneSSRKEESd 071 OfALELY 1 SOPLL A,
cured at room temperature, is coated at a designated amount
and thickness on the upper surface of a central supporting
portion la of the stack structure of the E-type cores 1, and
the stack structure of the I-type cores 2 is attached to the
15 central portion la coated with the two component adhesive 7.
Contact portions between both external corners of the
upper surfaces of both side supporting portions 1b of the
stack structure of the E-type cores 1 and both edges of the
lower surface of the stack structure of the I-type cores 2 are
20 welded, and several portions along the outer circumferences of
the stack structure of the E-type cores 1 and the stack
structure of the I-type core 2 are welded, thereby forming
several welding areas 8.

An anticorrosive is sprayed on the surfaces of the stack

25 structures of the E-type and I-type cores 1 and 2 and the



5 heat. However, since a portion of the high voltage transfornmer nounted on
an.external device is sealed, the cooling effect due to the forcible
cooling using the blast fan is weak. 5 Particularly, since the high voltage
transforner is not seal ed but exposed to the outside when the high voltage
transforner is nounted on the external device, the high voltage transforner
exposes to a user to several dangers, such as an el ectrical shock, thereby
bei ng poor in ternms of safety. 10 SUMVARY OF THE | NVENTI ON Therefore, the
present inveniy a npde d g Vi t gﬁgg%ﬁgg, .t 1S an
obj ect of thgg%@gggn?e%gﬁg%ventf%?'tgggggéydgggﬁne ﬁ% and a geégggkfgf

cooling a hi %&gg&agseg&&{ﬂ% Ofrehy f Q@ g gﬁomeugggntoi 1 yhic gl %,'esciei 92

voltage transformer is Sealed so as to separate a coll and a core fromth

outsi de and 1 ARRLPYE BrCeBk! MY cGhEesha %'1@%'{58 wBiel &l ehly L gongection

lines | eading fromthe high voltage 20 transformer are effectively treated
and a fixed $gict Wi OfpibGONt &l flebkOr %@EHPﬁf”‘iﬁif‘g fhe fikgh %'ﬂtagg
transforner is inproved so as to protéct the high voltage transfornmer~from
danger sgsuch @3 naRroeh&etri cal shock occurring in inspecting the nmicrowave
oven, thereby inproving performance and quality 25 of the m crowave oven
and the high vol tagg {4.aRstBLAPLoved LReAGGRLARRCE M LI the
present invention, theeabove and SYﬁér o%jgzts can 6% é%%onpc?gﬁggébgﬁ?he
provision of ;a et e g ' igRoue! Lag m% i Yer r

m cr owave oven?ﬁgonp??é?ng ?ﬁéef_gskgnee%smc}?; O?ﬂnsgél?t ?_n f?ﬁ%%ﬁgﬁ# olrt%gages
Lransfor mer ifuhezoWelidiehati illpRodes! BRaNRE Ve M RAIRS Wicag
container; injecting a cooling oif Into the container so as t absor b-heat

of a high terperaty eﬂ,e”f-%@&@éb FERn B feRide i8R0 BsEOE Uhel h@#ﬂ;g)a}\ggg;éage

transforner; and cooling the cooling ol absorbing the heat ating

the hegy via dne .68 @,neraﬂcw&geghegggfbfw;/t&Fhﬁlé)ml'?ii e Jdtage

accordance wi th anot her aspect the present ention, there is provided

a device f0r GONGBIMS: NIy Veb! A0k { LARRLRLBR! LT \ALFLEL oAV GB1se
conprising: a 15 contal ner for accommodating the high voltage transtforner;
a cooling oilgdsgrigd into the container so as to absorb heat of a high

tenperature dgenerated froma coil and a core of the high voltage

transformer; a covepgfi9se £57! ?r%g,ekee goNtAdery; SeLRhNal sodpr NBe on,the

upper part of the cover and connected 20 to electrical connection lines
I eadi ng fromd g he@hoy oL i@0%1IARS LBRERE S dhed RtaPR! ¥t POVRIrdL o?fh%hg' gh

voltage transformer and to apply power fromthe high voltage transtormer to

an end 1gr odugi - ad chish NP ARANS dhpst abled W tdddelhe -6ABhAL RS tHNBkYdi Ng
a |l ower guide being disposed 25 on the bottom of thé container 'and serving
to support thfsnerated from the coil 5 to the core.

In the above-described conventional high voltage
transformer, the insulation papers are used to conduct the
heat generated from the coil to the core. However, since the

20 heat generated from the coil is conducted to the core only via
the insulation papers, a sufficient cooling rate by the heat
conduction is not expected.

That is, the heat generated from the coil is conducted

to the core via the insulation papers, and the heated core is

25 cooled by means of a blast fan serving to forcibly cool the



| ower surface of the high voltage transforner so as to prevent the novenent
of the high voltage transfornmer and the el ectrical connection |ines |eading
t herefrom and an upper gui de being di sposed on the top of the container
and serving 5 to support the upper surface of the high voltage transforner
and the electrical connection lines. In accordance with yet another aspect
of the present invention, there is proviqu a device for cooling a high
voltage transformer for a m crowave oven,” conprising: a 10 container for

accommdat | nghee i ohowdkAe 4TARST of MESorGRhy UGR eGypor L RS WHD.
u n

concave portions and convex portions, forned Iin a regular arrange

each of side tyanbasafed! mupRSE Qintaﬁ f%g\{r&irmr a&/féetQSmggafefégin?l:Mﬁgom

a cooling oil absorbing heat conducte eto by convecfion™cur

el ectrical ceesechdwriddtesiead pfef { g1 49! transhar
assi ng t hrough vi% hol es fgfned th?oﬁ :gh%EG%%55¥8t%%g§%ﬁ?5?%&P?ggé%% of

p g g g

t he sai d vi aikolyegskbei ng provided with a protrusion, and protruding to the

out side of the cover; bushes inserted into each of the via holes so as to

protects20 the conpgeti@naMiiessiand eHeeH%Hf%ié‘%ng ttﬁ%sifréi'ipgle"s%%fn%%f’g

protrusions so as to prevent the cooling ol rom wng t €rn

DESCRI PTI ON @EaTeE DRAW MGS-251 8 Thee a%‘é%iﬁ@dlx@{éggr cRB) id Leptares

and ot her advantages of the present Invention w nore clearly

under st ood f i@EhbRermied | QW Ngodieted | &g dgﬁgri | gée(}%a&akggvige cogtklggcltﬁji(ﬁofp

wi th the acconmpanyi ng draw ngs, 1 n which: Shows & pro

manuf act ur i Ngodt S0 ViIeRtr Fahe bi Qﬁ?pcyégé qge o q.l%@g‘f 85 ngéwf%lfa{lc gd&nﬂig%ég?ﬁ%gcf? ven

Fig. 2 is a broken-away perspective view o evi ce

conventi onal asBi gh éIHdﬁ%l%a&FéﬂééEUrEHéfEBxgEQEﬁfgﬁkgﬁ?¥36§¥@$gﬂiggghgy.3 s

a perspective view of a device for cooll a for a
m crowaye oven in accordance with a first enbodi nent of the present
invention; Fig. 4 is a perspective view of the device for cooling the high

vol t age transfor mesudviRyt BF THEQMAENSISYEN, taken 15 along the line A-A of
Fig. 3; Fig. 5is a cross-sectional view of the device for cooling the high

vol tage transfornmer for the m crowave oven, taken along the line B-B, of
Fig. 3;

Therefore, the present invention has been made in view

of the above problems, and it is an object of the present

15 invention to provide a method and a device for cooling a high
voltage transformer for a microwave oven, in which the high
voltage transformer is sealed so as to separate a coil and a

core from the outside and to improve a cooling effect, and in

which electric connection lines leading from the high voltage

20 transformer are effectively treated and a fixed structure of a
container for accommodating the high voltage transformer is
improved so as to protect the high voltage transformer from
dangers such as an electrical shock occurring in inspecting

the microwave oven, thereby improving performance and quality

25 of the microwave oven and the high voltage transformer.



Fig. 6 is a cross-sectional view show ng anot her exanple 20 of a term nal
for- | eading an electric connection |ine of the device for cooling the high
vol tage transformer for the m crowave oven of Fig. 3; Fig. 7 is a

br oken-away perspective view show ng anot her exanple of a container applied
tothe device for cooling the 25 high voltage transfornmer for the m crowave
oven of Fig. 3; 9 Fig. 8is a broken-aW?y perspective view show ng yet
anot her exanple of a container applied to’the device for cooling the high
vol tage transfor menf gbcbAganbd oMY ey ¢apRbe Fbg- thRe Ergécrﬂnt 9% xﬁehr&ion
partially broken-away perspective view of a device for cooling a high™'

vol tage transfher mebo¥®r amdn etawaves d NcARCAsLancRMbLL D egpnd
enbodi ment of the present invention; Fig. 18 is a crosgﬁgec?ﬁ%ﬁaﬁggftPﬁe

devi ce for comlovigidfd bheahimghn¥gl kagecbbansd 04 MBigH OGoffigdM gﬁ'ﬁ%%ﬁn8¥en’g
. of Frg. 9;

in which inner conponents are omtted, taken along the line C

Fig. 11 is afcenlangedonadeSoea! i eBabryd 8% ofhanaM® of, fbe pgrtien D
of the device for cooling the high 15 voltage transforner for the crowave

oven of 5Fi g. MighFivdltddel TranseBlAsHednes 0as REhiABA! wYEEWAO!
exanpl e of the portiongD of the devicenfor cool i ng thewhighaV5F%§§égggd

transformer fgQkiet B@idms%éQ%ﬁ%etﬁéeBoHEafﬂ& ; %nj@&iné?’ Ei O%fo%?ﬁgal Sﬁgegn{;gr

cross-sectional view of an 20 exanple of the portio devic

cooling the hingh doid-agert rensher gy éﬂéoﬂbehtg:her Qpave fﬁ‘ésgf q{ehngegat ve Ml Q-

14 is an enlarged cross-sectional view of another exanp portron E

of the deviceeheraca®! if¥bnt N hicghivolt@ae, trapef opper for ﬁi&% M, Gh euay e
Vi of ~an 10

oven of Fig. 9; 25 Fig. 15 is an enlarged cross-sectiona

exanpl e of theapetdi F i f ¢ i |t
xanp aREbHANY F 2 tRe198Yy fgﬁe_cgfolgL?l%IF:ogg élggoz%ﬂ% ‘é:‘r?ﬁe i%ga by

transforner for the m crowave oven of Fig. : 1S a arge

cross- sect i onakiyt enyg of handierviexaml et al er POEIHAY it LEh Vigenfor
cool ing the high SEE%Itage traﬁgforner fbratherngﬁréﬁgvégo&g% gFgEigigg;
Fig. 17 is atgeosstsrfdional view of a device for

In accordance with another aspect of the present
invention, there is provided a device for cooling a high
voltage transformer for a microwave oven, comprising: a

15 container for accommodating the high voltage transformer; a
cooling o0il inserted into the container so as to absorb heat
of a high temperature generated from a coil and a core of the
high voltage transformer; a cover for sealing the container;
terminals formed on the upper part of the cover and connected

20 to electrical connection lines leading from the high voltage
transformer so as to apply power to the high voltage
transformer and to apply power from the high wvoltage
transformer to an end product; and fixing means installed
within the container, including a lower guide being disposed

25 on the bottom of the container and serving to support the



cooling a high voltage transfornmer for a m crowave oven in accordance with
a third enbodi ment of the present invention; and 10 Fig. 18 is a
cross-sectional view of a device for cooling a high voltage transformer for
a_m crowave oven in accordance with a fourth enbodi ment of the present

i nvention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 15 Now, preferred
enbodi nents of the present invention wl I7 be described in detail with
reference to the annexed drawings. Fig. 3 is a perspective view of a device
for cooling adwkghsyptd@get RS heENBLo] Qigd dH-FLOUANE, WS L4 NACsQLdapce
20 with a first enbodi ment of the %r es%nt g|Jnver?t9li%on. |g¥&zhé| ;an%%%vgng
perspective whew abvbhendevige tre caphh novihedd ghxgl ragsgorpgr for
the m crowave oven, taken along the Iiér;le AYA, ogi}'l Fi g%é%fffggﬁggﬁ 3385 F.'Eea
cross-sect i orakcvi e Dl chbhgedoMit el { s COOLANY, lghyvol fage franst or mer
for the mcrowave 25 oven, taken al ongsthe ({l%}%}e @%B[tg%%nh g%r?cg.arltfi b‘:pp%rifs a
cross 11 seilienskiNg e SHOMA LANHA o AR Aot igEl Nl Lok gading
an electric connection |ine of the device for cooling the hig volef:.é{ge9

transfosner ker supgopt CEHéVaM?ﬁQf eBupfadd bor hé; i }gio%h7 \}cﬁt%é%r ;q%%gl-g%m%%?ﬁe

per spective view show ng another 5 exanple o tal ner "ap

device for ceabi fBe tdiRedt:dkaYObbRgsdianghineger for the mcrowave oven of
Fig. 3, and Fig. 8 is a broken-away perspective view show ng yet anot her

exanpl e of a contaifencapphise t Rithe devi o9 dihe i oh _voltage
transfornmer for the m gr owave ove%\ of y%%gé}%tfh%% glﬁ?'i répgr]etén%t Baeﬁ%‘h

vol tage transhoéf®iom0 Gheld® iy €58H]iddW €Rl I Y18 fg%ﬂﬁg Y b
continuously punching a steel plate by a press so as to formEtype 3’;\%15

| -type thin pbat Aok mag t E-fy “ty hi | ates_so as to
form E-type and féﬁype cores, by ?ﬁger%i ﬁrgc??gg%ean%%sﬁe’con% EPPs itto
the E-iype cepfraibrt NTA | B8cERRES 108 € d e (I Jdnto_the first
and second coils, and by atta%hi ng thlglgl -tt:l;élpe }gg}rﬂea%’(g;itf%g% E—ttr?f)lgfggp%r’usi ng
a two CONpONeskragiast YorthiBng! Aeth | CoiufieRbrt D6nd SHA AUJO ok Rfafs [ YPe

and | 20 type cores, contact portions betwe [ ype core
formed in a regular arrangement on each of side surfaces of a

case of the container so as to more rapidly cool a cooling oil
absorbing heat conducted thereto by convection current;
15 electrical connection 1lines leading from the high wvoltage
transformer, passing through via holes formed through a cover
of the container, each of the said via holes being provided
with a protrusion, and protruding to the outside of the cover;
bushes inserted into each of the via holes so as to protect
20 the connection wires; and an epoxy filling the insides of the
protrusions so as to prevent the cooling oil from flowing

thereinto.

BRIEF DESCRIPTION OF THE DRAWINGS

25



| -type core and several portions along the outer circunferences of the
E-type and | -type cores are wel ded. Then, enbossed segnents or rivets are
used to f ix the E-type and |-type cores in a stacking direction. An
anticorrosive is 25 sprayed on the surfaces of the E-type and |-type cores
and the 12 exposed wel ding portions, thereby protecting the manufactured
hi gh voltage transfornmer fromcorrosion, vibration and noise. By the above
process, the manufacturing of the high véﬁtage transforner is conpleted. 5

The high voltage tggasfarepe SAnaBnyERst ur g8jdtd,he ahaveedesahigbedpepcess
is accommpdated within a container 51 with a designated size so as to

receive the higAn¥ahtaoe e r aRst Q5rEen?®0 1HRNRIBn TREILONAI f6Fe Skilenrigal ed
with a cover 52, and a cooling oil 54 is injected into the container 10 51

via an injectiarBebbd S3rbar e ifbl_tlhﬁviﬁgvfﬁetéalea’h@@sc&!ﬂﬁt'wﬂl eehkon Rart
53 is sealed. The cooling oil 54 injected into the container 51 absorbs

heat of a hi glyrjaABeleh Ui enRr abedmbaing eRhlimgs ANth ansene 57 of the
hi gh vol tage transfornmer 50, and then radi ates the absorbed heat via the

contai ner 51 15 angjfhe;causks 52, phoeESPYeemandEabtusd 4 heotditivphtage
transformer 50. El ectrical connection lines 60 are connected to terninals

61 provided afighh@oup ttifsFeemel & £ aMeroRdve vt 0 supply power to
t he high voltage transformer 50 and to 20 supply the power fromthe high

vol tage transfornekrig0 50ian enebid-aag! %éi@éyﬁ&%iv@r olewabt Ya ddigceorbai ner
51 is made of a material with excellent thermal conductivity such as

al um num or thRyaRGl YeHo! lkedveheebndl ahegh aRb1itAgeC OO drerS4fdh] enked
into the 25 container 51 is a nonconductive and I nconbustible cooling oil.

13 Fi xi ng neafisr@ralé dwdther provided within the container 51 so as to fix
t he high voltage transformer 50 and the electrical connection |ines 60

| eadi ngof rom the tragsf ar Aer aS@eagetoiva@i Vieh o Hadebiriavary d1hhgha
voltage transformer 50 and the 5 container 51. The f fixing nmeans 65
conprises a | @litdeedt dinsFosdroffokha hnildromaot thencani adderdahceo as

to support the |l ower surface of the high voltage transforner 50, and a
upper guide G/t Spesest nbdiEndep® 6f the preRkdtNefivéitism;as to support
Fig. 4 is a perspective view of the device for cooling
the high voltage transformer for the microwave oven, taken
15 along the line A-A, of Fig. 3;
Fig. 5 1is a cross-sectional view of the device for
cooling the high voltage transformer for the microwave oven,
taken along the line B-B, of Fig. 3;
Fig. 6 is a cross-sectional view showing another example
20 of a terminal for leading an electric connection line of the
device for cooling the high voltage transformer for the
microwave oven of Fig. 3;
Fig. 7 is a broken-away perspective view showing another

example of a container applied to the device for cooling the

25 high voltage transformer for the microwave oven of Fig. 3;



10 the upper surface of the high voltage transforner 50 and the el ectrical
connection lines 60. The | ower guide 66 includes a base 68 forned as a
think filmand made of a fire retarding material by nolding, provided with
| egs 67 protruding therefrom and a through hole 15 69 fornmed in the center
of -the base 68 so that the cooling oil 54 is injected to the container 51
theret hrough. A dented step 70 is fornmed along the edge of the through hole
69 so as to receive and gui de the edge of the |lower surface of the hi gh

vol tage transfor mas; 50. g Oy heryi SeokdntaiRs R deRted st Qﬁ%wn%&ﬁntga

. yet
respectively fornmed™on only four corners”of the bottomof the con Hﬁer 51

SO as to gui ge,fur ERLASIS o wecb%@i%éyrg PFié’cﬁ e ppgh %Egggfofr

transfornmer 50. The [ower guide 67 includes a tlat base 75 made o ire

retarding migsi gy RheM™k§hNgo1 @ik s F8rREL F 4 NE 2R SHREIVE NG UpRG and

| ower surfaces of the basé 75 and so as to 14 conpensate the gap between
the upper sugfgceof the high voltage transformer 50 and the cover 52.
Generally, the termnals 61 include two or three units separated from each

other hy a designaied d %tsarécEi)aﬂt'ia?cj@?%?oﬁé}ﬁalmﬁﬁln‘ip@%lsﬁeé%i\'}é‘k%i{%g df e

units separated from each other and integrated into one bl ock,

termnal s 6lga¢f-ARBNRGAUS LN highMSoPfaddlORIIreInal €82l hngi ERG I
vol tage transformer 50, and Operation efficiency and productivity of the

device for cg@dingnt RRRLEANYO! (28R 10 ddmesl UniRNaimEnt HAMEVRle pHReddts
case, since a distance between pins 77 connected to the electrical

connection | ipesntGQnt is short, the termnals 61 is influenced by breakdown
vol tage. Herein, an upper insulation paper 77-1 is disposed bel ow

Fig. 10 is a cross-sectional of the device for cooling
10 the high voltage transformer for the microwave oven, in which
inner components are omitted, taken along the line C-C, of

Fig. 9;

Fig. 11 is an enlarged cross-sectional view of an
example of the portion D of the device for cooling the high

15 voltage transformer for the microwave oven of Fig. 9;

Fig. 12 is an enlarged cross-sectional view of another
example of the portion D of the device for cooling the high
voltage transformer for the microwave oven of Fig. 9;

Fig. 13 is an enlarged cross-sectional view of an

20 example of the portion E of the device for cooling the high
voltage transformer for the microwave oven of Fig. 9;

Fig. 14 is an enlarged cross-sectional view of another
example of the portion E of the device for cooling the high
voltage transformer for the microwave oven of Fig. 9;

25 Fig. 15 is an enlarged cross-sectional view of an



15 pin holes 52-1 formed through the cover 52, and a | ower insulation paper
78 -is di sposed on the | ower surfaces of heads of the pins 77 fixed to the
pin holes 52-1 by neans of packings 77-2. The | ower insulation paper 78 is
cut at areas between the pins 77, and the cut portions of the |ower 20

i nsul ati on paper 78 are downwardly bent. The downwardly bent portions 79 of
the I ower insulation paper 78 serve to guarantee a sufficient insulation

di stance between the pins 77. Figs. 7 and0s show auxiliary cooling neans 80

for 25 rapi dlekafBobi Bg the ¢eetiss @i bro>4nabsrihiag hbe Lsaling &ﬁegﬁﬂgﬁat ed
fromthe coil 56 and the core 57, installed on the external surface of the

contai ner 51-249¢0580gdrididb e Ebﬁhtlﬂ/é)Hl%S}%wH}ér&féHr&r r2g. dhe auxiliary
cooling means 80 may include a plurality 5 of folds 81 formed integrally

with the containerpdd, aﬁssﬁgwﬁnl%nﬁhg ed, cfEséLdEd%&%hhiyVQEwr%@'%hb?? efins
82 fornmed on the external surface of ?he container 51 and separated fro

each ot her bexbhgisage @hst paeeiss PhewnthB Gedicé fbberc%mlﬁ?ptﬂémgﬂl ing
t he contai ner 51 absorbing the heat conducted fromthe 10 cooling oil~54 in

forcibly cookic8abberMamifihe¥B88E e dibh8Rhvé ayerlidt Figl, Soa partially
broken-away perspective view of a device for cooling a hlgh vol t age

transformer for a mgrowaveigved idroasCaESBGRIM {iled RCORd GIpREA Nyt of
the present 15 invention. Fig. 10 is a cross-sectional of the device for

cooling the kioghi®g! kadeidn ARSTRIJE! thiis fbbRef FoRWAY Emd¥ESwavid) ¥ L h; 4 nner
conmponents are omtted, taken along the line CC, of Fig;. 9. Fig. 11 is an

enl arged CroSgcoeaiheahivh ey ehisd SMEsRInRref SN RO cafnvbhﬁleﬁ\“ ce
for cooling the high 20 voltage transformer for the microwave oven of Fig.

9, and Fig. LaAdi s an enl arged cross-sectional view of another exanpl e of
the portion D of the device for cooling the high voltage transformer for

the mgpowave ovenrod. Filg 9s R g.crddsiSedicdhar gesy CrFssaseqdiral syt ew
of an exanple of the portion E 25 of the device for cooling the high

vol tage trangioeniBg Homidie volitadd CtuferhEen ok R IniSrowd Fiwen 1fnis
an enl arged cross sectional view of another exanple of the portion E of the

device for ceelkbrgaide Wiitgh avebtiagle dndshmentess fte Phessher oneuet idyen of
Fig. 9. Fig. 15 is an enlarged cross 5 sectional view of an exanple of the

portion F of the device for cooling the high voltage transformer for the
m crowave oven of Fig. 9, and Fig. 16 is an enlarged cross-sectional view
of anot her exanpl eDB$CRIFTIONT OF OTHH FREFERREN aMBORIMENTS 00l i ng the high
vol tage transformer for the m crowave oven of 10 Fig. 9. Fig. 17 is a
cross-sectional view of a device for
Now, preferred embodiments of the present invention will
be described in detail with reference to the annexed drawings.
Fig. 3 is a perspective view of a device for cooling a
high voltage transformer for a microwave oven in accordance
20 with a first embodiment of the present invention. Fig. 4 is a
perspective view of the device for cooling the high voltage
transformer for the microwave oven, taken along the line A-A,
of Fig. 3, and Fig. 5 is a cross-sectional view of the device

for cooling the high voltage transformer for the microwave

25 oven, taken along the line B-B, of Fig. 3. Fig. 6 is a cross-



cooling a high voltage transfornmer for a m crowave oven in accordance with
a t-hird enbodi nent of the present invention. Fig. 18 is a cross-sectional
view of a device for cooling a high voltage transforner for a m crowave
oven in accordance 15 with a fourth enbodi nent of the present invention. In
accordance wth the second enbodi ment of the present invention, there is
provi ded a device for cooling the high voltage transfornmer 50 by inserting
the high voltage transformer 50 into theltontainer 51 so as to nore easily

cool 20 the geetidwhioi kisd ahsaribgndaddiehdieak Qfpfe Nigh Be’%@ﬁ%ﬁl&u‘é&e

generated fromthe coil 56 and thée core 57, to nore effectively treaﬁoﬁhe

electric connegaigy di nerelyikeadniaot 16 18 WO HoldAIEe! EBRSEEOTRL, 5O,

and to inprove a fixed structure of the container 51. 25 For this purpose,

the contai neendlhegiPid1tegearPassrdifer fol/ tReCASErdiiire FnacEONEL 103
Corrugated portions 108 wth concave portions 106 and convex portions 107

in a senicireugar shage &ar erbRefesk ¢Bpatt sidle vauLf aggsy Ry the Ee 102
of the container 51, thereby nore rﬁ%i |y Eooling t he cooliﬁggbi? % 5

absor bimg t hexe@pThiCé£0a heaht DheGOmypAt eAN toULheNHevi B8t €88 Bboiflfy the
af orenenti oned sem circul ar shape, each of the corrugated portions 108 may

have vari oushsf§apesl tideh t2ank 64| Ror theaRgtLowBle oveds Jr0Rggass t N
corrugat ed portions 108 include the concave portions 106 and t%e convex

portions 10 £04.asr angad brBkanhawayz opdSHpedici 9at veBWOLnbRENS! P8t SHhS 105
of the case 102. Alternatively, tﬁéq%%rfhgaged por?ions 1%% gay ?%c ude the

concave portegagpldbomnd thecLiaRSapaibhions tHE acyasgedokNcaolald i1
direction of the side surfaces 105 of the case 15 102, as shown In Fig. 18.

The el ectri calgkorsiaeige08rhh885r@l IFe2dtng hicvBuahe BiLeh ypldages.
transforner 50 pass through via holes 111 forned through a cover 103, each

hol e bea ng provi dedl wbhbhidpisdpiates omighl Ovot s e tdeds f Smd¥ 0t @ClisNG e
correspondi ng 20 el ectrical connection line 60 is inserted into the via

hol es 111. Theesdrsd digvenitiohe iy QidriiFaebardd 0pgr echthh@udiy No@ikiEReX 113
so as to prevent the cooling oil 54 fromflow ng thereinto through the via

hol es 111 andtéde pustesbylZa pbeddiesbusd d2fepy hecypsesh@drivg thawia
hole 111 from 18 the inside of the protrusion 110 as shown in Fig. 11, or

from the out pldeesf HyhetpeRingstien B-t§pasanhonntype Rign platdbessase t)2
and the base 101 of the container 51 are fixed to each other by tightly

jointing thefomseEifPpeanand he-Gyhaseoddsl, iby higeett aidefiand dhEnNsddond

wel di ng desi gnated portions of the jointed case 102 and base 101 by
brazi nbf arcceklsli igto othel Betype vorei Afd inserting a pass core and a
heater coil into the first and second coils, and by attaching
the I-type core to the E-type core using a two component

adhesive.

In order to prevent the separation of the E-type and I-
20 type cores, contact portions between the E-type core and the
I-type core and several portions along the outer
circumferences of the E-type and I-type cores are welded.
Then, embossed segments or rivets are used to fix the E-type

and I-type cores in a stacking direction. An anticorrosive is

25 sprayed on the surfaces of the E-type and I-type cores and the



The high voltage transformer 50 is fixed to the base 101 by argon wel di ng
the high voltage transfornmer 50 nounted on 10 the base 101 via weld hol es
115 forned through the base 101. The case 102 and the cover 103, and the
case 102 and the base 101 are respectively fixed to each other by form ng
curling portions 116 on the upper end of the case 102 and the edge of the
cover 103, and on the |ower end of the case 102 15 and the edge of the base
101, by engaging the curling portions 118 wi th each other, and by pressing
t he engaged LQRS : r L Y ol

RAELEEAS el 8581 4S0xd QD! & relrt F&bt%eetgﬁbﬁg% Al ehDeq

cover 103, and e case 1 nd the 'base 10 0 eac necessary,

af ter the preashngostege erdiel s E90n Rt DBsTds { NEraR 6! LONTRLs

I nstead of the auxiliary cooling means 80 for 1nproving the cooling eFf ect

in the contaigier il Modehedddests, epRdinBiteactuPlaly abet ¥naf hfigg} vtapigs% 120

for circulating a refrigerant introduced thereinto so as to ¢ at

are 25 instald,gdqef-hdre iGORLaHNEEe@], thereby inproving the cooling 19 of
the container 51. Preferably, "radiation fins 121 are fixed to portions of

the heat pipes 12078XPasigsh t 9o NGy Utshilgrotdiar eBY I MBRAWRA LR 15O0LHAY

effect. 5 As described above, 1nthe present invention, the high voltage

t r ansf or ner %&okg_agééﬁfﬂéhiﬂyd%ebgeigoﬁkébﬂﬁédéﬂedt&%tﬂ%%”é'E%ngh&Fgﬁ %ﬁe

injected into the container ‘51, and the container 51 is covere

cover 52. Theptnt he gaBighAGLg S4iL8CYUPOLAL kBT L& NI NO! hage thapager mer
50 is 10 installed in products such as mcrowave ovens. In actordance W th
the first eniQdingeBimePOYET therbPRUL t @fet xREiAEEPUT 60 frOMdg, hy
voltage transformer 50 so as to operate the high voltage transforner 50 via

the term nal £ R{LyPEQYI A4 SNcLELIHPRAN BAT tis0fin§iE@té&vﬁﬁté%hel%&nlt&ainer

accordance with the second enbodi rent, the elecirical connection |ines 60

| eadi ngof romgihgihi gh ¥RldAged RRel 88Mesrmly anf thRVicBYed £9NNaGELONLRAT
at their ends are protruded fromthe cover 103 and exposed to the outside,

thereby inprayiegciBe soRhess ;0 Lhikhe Mhgh csehtiageoii assf {RieadidPoand
an end product requiring the high voltage transforimer 59. In case the

el ectrical camedohtlihéRes1 68 P HAUGEd af heBht BempoVAiurd 3R 8E4
exposed to the outside, since the bushes 112 and epoxy 113 are used as

neans for preueit ian@&dine 560ahing @olre547f b@Mchbonwi gy vHEFRiett-dndrevadrvi a
hol es 111 25 fornmed through the cover 103, reduction of the cooling effect

20 due to thed ealsageneh aBi666s1 BBe OhbsSrbd® H¥AVeAledhelfntainer 51
above-descri bed high voltage transformer 50 of the present invention is

instal hed on dd@e wd @swducsa, ThREreheseLRIN0t®i bob¥ thel hAaght Re1EagEri or
of the container 51 5 absorbs the heat of a high tenperature generated from

the coil 56 avnsier&ered7, and then conducts the absorbed heat to the

Electrical connection 1lines 60 are connected to

terminals 61 provided on the upper surface of the cover 52 so

as to supply power to the high voltage transformer 50 and to

20 supply the power from the high voltage transformer 50 to an

end external device.
Preferably, the container 51 is made of a material with
excellent thermal conductivity such as aluminum or thermally

rolled steel plate, and the cooling o0il 54 injected into the

25 container 51 is a nonconductive and incombustible cooling oil.



contai ner 51. The heat conducted to the container 51 is rapidly cool ed by
neans of the heat exchange by the operation of the blast 10 fan installed
on the outside of the container 51. Particularly, since the interior of the
container 51 is filled with the cooling oil 54, the cooling oil 54 reaches
deep into the coil 56 and the core 57 so as to absorb the heat generated
therefromin operating the high voltage transfornmer 15 50. In the first
embodi nent, the cooling effect is furthel3inmproved by the auxiliary cooling

80 . he _fql I At j f Nt | |
W ih the contsbst Bt K3 08 BhebiG (BNIHAN LR e BRRRIREE B he) 20
b bi t he_heat t ' 7 hes th
Convex. por i SRe a0 81 CPmontaty AL P [ElanelbeRgs ST RS, Ere SLERELFR "

e HO5 ol LA 80" ShBR ec Sh AAOIRICE o T

cooling oil e concave are circu convection

t, th [ 4 f i t L ~ i
The hoat pi pReCTsboa SRy "SEveRd o il yBRERE Lrandtbebar SP7%nd' thi i

t he cont ai ne And. pgrtially protruded to the outside, since the
protrugid po? ?%%s of@%ﬁe heat pipes 120 are rapidly cooled by the blast 5

fan, Uhe heal  exchapgeSatieqaabic " btk Al LIS ANdabnke” AELpBoLd | ons

of the heat pipes 'S 1 mproved and 't cooling e SO I nproved.

The 1xin9 MBANEREoLBEEUETLe (HE SBMERL b Lheol 9D Wabhage Lhanglormer

50 inserted Into the contai ner ue to 10 the vibratio ener a

operating theuprahe VoF 1ARe HIAVIEUBE BPansHilhd:!36! AlaCh LpBet ghie
means 65 wil e
67 disposed on the top of the container 51 so as to support
10 the upper surface of the high wvoltage transformer 50 and the
electrical connection lines 60.

The lower guide 66 includes a base 68 formed as a think
film and made of a fire retarding material by molding,
provided with legs 67 protruding therefrom, and a through hole

15 69 formed in the center of the base 68 so that the cooling oil
54 is injected to the container 51 therethrough.

A dented step 70 is formed along the edge of the through
hole 69 so as to receive and guide the edge of the lower
surface of the high voltage transformer 50. Otherwise, L-type

20 dented steps may be respectively formed on only four corners
of the bottom of the container 51 so as to guide four corners

of the lower surface of the high voltage transformer 50.
The lower guide 67 includes a flat base 75 made of a

fire retarding material by molding, and ribs 76 protruding

25 from the upper and lower surfaces of the base 75 and so as to



described as follows. In the first enbodi nent, when the high voltage
transfornmer 50 is nounted on the bottom 71 of the container 51 15 by neans
of the | ower guide 66 interposed between the bottom 71 of the container 51
and the |ower surface of the high voltage transfornmer 50, the |ower and
upper guides 66 and 67 prevent the novenent of the high voltage transforner
50, i.e., fix the high voltage transforner, thereby allow ng the cooling 20
oil 54 to freely circulate in the space Bétween the container 51 and the

fixed high vely nshar 5 he,se i t. the high

vol t age transfo?ﬁﬁ?éég ?ggfﬁggﬁ ?gt%ﬁ%ﬁbggg ﬁ%%gﬁinggfﬁgﬁg Pﬁe %F%hgﬁgptage
transfornmer %@ii 2566104, Viaqt hol es 115 formed 25 through

t he base 101. AF? %J%%ﬁ%he C§%|%%g&@%J?§%%%#gfh§i' 22 second enbodi nent

does not have the LoMer,1@RA URRE N SHi46S <6812 Taat venent of the
hi gh vol tage transforner B0 due to t%éggfbgétp%ﬁﬁagﬁepg ggrigggsgrﬁP?Eﬁ t he

i gh Vol tage gepansid MBrom Oeddh SN YaRL AARIIAD AU REDL ! ?ﬁg%gégeﬁt

t he high voltage transfornmer 50 I's grounded. nce wth

i nvention, SicREEEPRISOIS A1l nthdeNGaLROLAL | BY IO PRkt
transfornmer 50 is fi?led mﬁthl%he gboli%ghg?FQS%éégﬁéggémﬁgé% %%ghcgﬁ?%fner
51 maxi m zes ghls qeekhPer&df e¢hro andyLed they gl ze igh 10

vol t age trangforner 5% conpar ed ?o an%on§g§§$bnaFﬁ%igﬁg%%#gggg t?%ns oF ner
wi th the sanggga idohAS shhec b Fransir he cpr [ n ti
Farther, since the high vé]tage transfggggég%%ﬁrg gg; gé%%%é% %%Ethfgh
outsi de, t hevBlghge ol kaGRstoARSE OF BB Sdd Nbbedst b Cl GELAAGY IMang
voltage in inspecting and repairing peripheral” parts, thereby pr tec?lng
users from dapeghst SHHY asrancgs eGidvical shpc PPELENt f 0 ove
description)@the presgﬁi i nvention pfbvides a&ﬁ%@%gg a%%galﬁégﬁgg%?§?8£
cool ingoa hi gadBremidiageot r anabpssey, o arliccrouaye QyeRe 1 whkehoLbe

hi gh voltage transformer is sealed so as to separate a coll and a core from

the outside aBlwben i PDEHVE7 aceRRbitMH &fd ele QTEEdA MR HRNALEEELHL C1ines
connection lines leading fromthe high voltage transforner are effectively
treated and @gof ixegs sEhewt Ur enef carkPnRNt @1 NeE fiQk1 AccQEATCHt b?%ak I gh
voltage transformer is 23 inproved so as to protect users of the hig

vol tage transbotags. from dangers such as an el ectrical shock occurring in
inspecting the mcrowave oven, thereby inproving perfornmance _and quality
of the m crowave on&reid)d anhepBeghibsyldiame phpaRstPriers AlsbRadghyd Gy
preferred enbodi nents of the present invention have been disclosed for

i1l ustimti veppnr pedes, $hope felkinkliedtHroubhe eid Wbldy apRr echid € at hdbyer
various nodifications, additions and substitutions are possible, wthout
departing insulation paper 78 is disposed on the lower surfaces of heads

of the pins 77 fixed to the pin holes 52-1 by means of
packings 77-2. The lower insulation paper 78 is cut at areas
between the pins 77, and the cut portions of the lower
20 insulation paper 78 are downwardly bent. The downwardly bent
portions 79 of the lower insulation paper 78 serve to
guarantee a sufficient insulation distance between the pins

77.
Figs. 7 and 8 show auxiliary cooling wmeans 80 for

25 rapidly cooling the cooling o0il 54 absorbing the heat



10 fromthe scope and spirit of the invention as disclosed in the
acconpanyi ng cl ai ns. 24 WHAT | S CLAIMED I'S: 1. A nethod for cooling a

hi gh voltage transformer for a m crowave oven, conprising the steps of: 5
inserting the high voltage transforTner into a container with a designated
Ssize and sealing the container; injecting a cooling oil into the container
so as to absorb heat of a high tenperature generated froma coil and a core
of the high voltage transforner; and 10 &doling the cooling oil absorbing

the heat by @@ﬂé@&&é@_fﬂﬁ?h@% é’c%;?i tdhe ﬁta{éﬂ%ﬁx%@%nq @2 e NEA tﬁ\'@igh

the outside. 2. A device for cooling a h voltage transtorner for a
M crowave oveleefRAP! bikpgie 2ofORMRI Q%tg%eﬁcgema!a@%hgga%{ﬁ th% M?%ﬁage

transforner; a cooling oil inserted into the contal ner sorb heat

of a high terpetatare Arehakedshroma coil and a 20 core of the high
voltage transforner; a cover for sealing the container; termnals formed on

the upper part of the gqQVel;And é‘wlfri%@t fahe Bl Glak/ QQJclﬁaan%Ct[%lﬁgaEEQﬁs

| eading fromthe high voltage transfornmer so as to apply power “to t i gh
vol tages25 t NFhanaeE12R8rhed ARREYGROMES Wit@Mthiae hgh ¥kt 39€as shown

in Fig. 7, or a plurality of radiation fins 82 formed on the
external surface of the container 51 and separated from each
other by the same distance as shown in Fig. 8, thereby rapidly
cooling the container 51 absorbing the heat conducted from the

10 cooling o0il 54 in forcibly cooling the heat by means of a
blast fan.

Fig. 9 is a partially broken-away perspective view of a
device for cooling a high voltage transformer for a microwave
oven in accordance with a second embodiment of the present

15 invention. Fig. 10 is a cross-sectional of the device for
cooling the high voltage transformer for the microwave oven,
in which inner components are omitted, taken along the line C-
C, of Fig. 9. Fig. 11 is an enlarged cross-sectional view of
an examplé of the portion D of the device for cooling the high
20 voltage transformer for the microwave oven of Fig. 9, and Fig.
12 is an enlarged cross-sectional view of another example of
the portion D of the device for cooling the high voltage
transformer for the microwave oven of Fig. 9. Fig. 13 is an
enlarged cross-sectional view of an example of the portion E

25 of the device for cooling the high voltage transformer for the



25 transfornmer to an end product; and fixing nmeans installed within the
container, including: a | ower guide being disposed on the bottom of the
contai ner and serving to support the |lower surface of the high 5 voltage
transforner so as to prevent the novenent of the high voltage transforner
and the electrical connection lines |eading therefrom and an upper guide
bei ng di sposed on the top of the container and serving to support the upper
surface of the high 10 voltage transformd® and the el ectrical connection

ines. 3. A AQUGR IO AP LA0EE NI gh ugkt 39 .ti@“%o%gerenflﬁgrggg"lfgégé“@ve

oven, conprising: a contal ner accomodatTng the high vo

Lransf or e ; (GaE{ygal eg; 80T Lr0Ns i GONGANE RAY LLALS p800; sENKex PoLpL ons,

formed on eac si'de surface a case t he contalfner and separated

from each ot her; by Uhe SAuBIhat AIEP $06AS ORI EaBhdLYRO0! fayCOphing

oi | absorbi ng heat 20 con y convection current; electrica

connection | g I Bgefi T t Ry hi gh vahitpge, & rgpsf i rough
vi a hol es for%g O% roughea gg%erﬁ%f ?he g%h ai%er?geégﬁngél?ﬁgéga? o%?a

hol es bging goavidesh Wid 8P ghr Uzkifle A58 PROTPHALI 1 bEC AUt BLEO! 25

t he cover; ushes 1 nserted into each of the via holes so as to protect

the connecti gg,widce1inaNdid RAGKY vbitdddOrtligaddivicdessof Lhe RiRLoHELONS

so as to prevent the c ng olT fromtTow ng therelnto.

oven of Fig. 9, and Fig. 16 is an enlarged cross-sectional
view of another example of the portion F of the device for
cooling the high voltage transformer for the microwave oven of
10 Fig. 9. Fig. 17 is a cross-sectional view of a device for
cooling a high voltage transformer for a microwave oven in
accordance with a third embodiment of the present invention.
Fig. 18 is a cross-sectional view of a device for cooling a
high voltage transformer for a microwave oven in accordance
15 with a fourth embodiment of the present invention.

In accordance with the second embodiment of the present
invention, there is provided a device for cooling the high
voltage transformer 50 by inserting the high voltage
transformer 50 into the container 51 so as to more easily cool

20 the cooling o0il 54 absorbing the heat of a high temperature
generated from the coil 56 and the core 657, to more
effectively treat the electric connection lines 60 leading
from the high voltage transformer 50, and to improve a fixed
structure of the container 51.

25 For this purpose, the container 51 comprises a base 101,



4. The device for cooling a high voltage transfornmer for a m crowave oven
ds -set forth in claim2 or 3, further conprising auxiliary cooling neans
formed on the external surface 10 of the container so as to rapidly cool
the cooling oil absorbing heat generated fromthe coil and the core. 5. The
device for cooling a high voltage transformer for a mcrowave oven as set
forth in claim?2, 15 wherein in case of Y ing the termnals including five
units, the device further conprises: an uzper i nsul ati on paper disposed
bel ow pi n hokesdser e, t hamaligh theegoves, amdrauvbaved postiabd onopapeth
di sposed on the | ower surfaces of heads of pins fixed to the 20 pin holes
by means of peakatgspordidrdowrsandlycherdx partions LoV nad dysenitdiraglahe
| ower insulation paper at areas between the pins and by downwardly bendi ng
t he cut portishape Ohré hohta®ron nsadiatdorspapaurfaceasofothdacaneeeoa of
sufficient insulation distance between the pins 25 and to allow the pins
not to be i nftheeborthinedbragkdbeneby 2rvomod | Haad el y6codhinglestiee eedadringooiing a
hi gh voltage transfornmer for a m crowave oven as set forth inclaim3, 5 -
wher ei nst he car augetiethgahel ebadaceeddidazoby atbyvertriangedrpeneach of the
side surfaces of the container. 7. The device for cooling a high voltage
transforner for a Dhstewhvef ovha afosenentoidned rsemlimiimcdlar shape, each
of the corrugated portions 108 may have various shapes such as
rectangle, triangle, etc., as long as the corrugated portions
108 include the concave portions 106 and the convex portions
10 107 arranged in a horizontal direction of the side surfaces

105 of the case 102.

Alternatively, the corrugated portions 108 may include
the concave portions 106 and the convex portions 107 arranged
in a vertical direction of the side surfaces 105 of the case

15 102, as shown in Fig. 18.

The electrical connection lines 60 leading from the high
voltage transformer 50 pass through wvia holes 111 formed
through a cover 103, each hole being provided with a
protrusion 110. A bush 112 for protecting the corresponding

20 electrical connection line 60 is inserted into the via holes
111.

The insides of the protrusions 110 are filled with an
epoxy 113 so as to prevent the cooling o0il 54 from flowing
thereinto through the via holes 111 and the bushes 12.

25 The bush 112 may be inserted into the wvia hole 111 from



10 wherein the corrugated portions are vertically arranged on each of the
side surfaces of the container. 8. The device for cooling a high voltage
transforner for a mcrowave oven as set forth in claim3, 15 wherein the
case of the container is fixed to a base of the container by tightly
joiknting the case with the base and by wel ding the case into the base by
brazing. 9. The device for cooling a high voltage transforner for 20 a
m crowave oven as set forth in claim3, Werein the high voltage
oﬁh%rhigh

transforner g iedaboop PASSLLAIA 0B OE! ohE,R B0MHE! N0 Lhe figh

vol t age transforner nounte ase Irnto e pase via

through the Rase..28:q0 28 1% THBCASYIGE 1O 1608hLAY & igh yg! tage

b g LI
transformer for a m crowave oven as set forth in claimS3, é€réin the case
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The device for cooling a high voltage transfornmer r a mcrowave -oven as
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radi ation fi formed 1 ntegr y Wt ®the Cont ai ner . i ce for

cooling a hiQQQEHEhaQSrtéf%g?&ﬁ%”@é}éﬂ%?a m crowave oven as set forth in

claim4, wherein tHé auxi ry cool i ng” neans incl udes:
The high voltage transformer 50 is fixed to the base 101

by argon welding the high voltage transformer 50 mounted on
10 the base 101 via weld holes 115 formed through the base 101.

The case 102 and the cover 103, and the case 102 and the
base 101 are respectively fixed to each other by forming
curling portions 116 on the upper end of the case 102 and the
edge of the cover 103, and on the lower end of the case 102

15 and the edge of the base 101, by engaging the curling portions
116 with each other, and by pressing the engaged portions. 1In
order to more firmly fix the case 102 and the cover 103, and
the case 102 and the base 101 to each other, if necessary,
after the pressing step, a welding step may be further

20 performed.

Instead of the auxiliary cooling means 80 for improving
the cooling effect in the container 51 of the first
embodiment, a plurality of heat pipes 120 for circulating a
refrigerant introduced thereinto so as to cool the heat are

25 installed in the container 51, thereby improving the cooling



heat pipes fixed within the container so as to 20 circulate a refrigerant

injected thereinto and cool the heat of the container; and radiation fins

fixed to exposed portions of the heat pipes to the outside.
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In accordance with the first embodiment, power is

inputted to and outputted from the high voltage transformer 50
so as to operate the high voltage transformer 50 via the
terminals 61 provided on the upper part of the cover 52.
15 In accordance with the second embodiment, the electrical
connection lines 60 leading from the high voltage transformer
50 and having a connection part at their ends are protruded
from the cover 103 and exposed to the outside, thereby
improving the commnection of the high voltage transformer 59
20 and an end product requiring the high voltage transformer 59.
In case the electrical connection lines 60 are protruded
from the cover 103 and are exposed to the outside, since the
bushes 112 and epoxy 113 are used as means for preventing the
cooling o0il 54 from flowing thereinto through wvia holes 111

25 formed through the cover 103, reduction of the cooling effect



ZX6{\: 1,1 $10%/ h/ & ()-!,! $10% /& ()-!& $10% /r/ & ()-! & $10% /& () -

1094 & ()-!,#10% /& ()-?}~SH=! 10/ 10/ 10/,7 $10% & ()-'H 10%/& ()-/
10% & ()-!,+ $10% /& ()-)10% & ()- 6 t dESHE! 10Y#1098B& ()-S 1098B& ()-L
1098& ()-Y 1098B& ()-yS 1098B& ()-L 1098& ()- *F| dESH=! 103

109B& ()- @$109B& ()-9 109B& ()-F109B& ()- @ 109B& ()-L 109B& ()-)_VIESH=!
10- MB109B& () -+ 109B& ()-) 109B& ()-'

1098B& () - &109B& () -$" 109B& () - VXYZ[ dYNC! 200 10B 10B

10908 () - [ VY SrEING S RETOVR| e 15 AShoe bbast Lo prevesints & ()-2(. 103
Y SLOWRR () - 2(SY $0%Eibbe 2ida AW bhThANRLSY $HOYBEIIALOPEE: ()L
101 57 S10% - ZehoSY MM 0 AP H103 ek (ad FHIRILENCT R85 10285

()-!$s$1098B
1098B& () -3 J&@%) SHOYBE (911 WD VBRE (il $R0Y 7! dr SLRLOVELK (T 51

5 absorbs the heat of a high temperature generated from the coil
56 and the core 57, and then conducts the absorbed heat to the
container 51.

The heat conducted to the container 51 is rapidly cooled
by means of the heat exchange by the operation of the blast

10 fan installed on the outside of the container 51.

Particularly, since the interior of the container 51 is
filled with the cooling oil 54, the cooling oil 54 reaches
deep into the coil 56 and the core 57 so as to absorb the heat
generated therefrom in operating the high voltage transformer

15 50. In the first embodiment, the cooling effect is further

improved by the auxiliary cooling means 80 such as the folds

81 or the radiation fins 82 formed integrally with the
container 51,

In the second embodiment, when the cooling oil 54

20 absorbing the heat conducted from the coil 56 and the core 57

reaches the convex portions 107 of the corrugated portions 108

formed on each side surface 105, outwardly protruding from the

side surfaces 105, since the cooling oil 54 within the concave

portions 107 are circulated by convection current, the cooling

25 effect is further improved.
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portions of the heat pipes 120 are rapidly cooled by the blast
5 fan, the heat exchange between the protruded portions and
internal portions of the heat pipes 120 is improved and the
cooling effect is also improved.
The fixing means 65 prevents the movement of the high
voltage transformer 50 inserted into the container 51 due to
10 the vibration generated in operating the high voltage
transformer 50. Such function of the fixing means 65 will be
described as follows.
In the first embodiment, when the high voltage
transformer 50 is mounted on the bottom 71 of the container 51
15 by means of the lower guide 66 interposed between the bottom
71 of the container 51 and the lower surface of the high
voltage transformer 50, the lower and upper guides 66 and 67
prevent the movement of the high voltage transformer 50, i.e.,
fix the high voltage transformer, thereby allowing the cooling
20 0il 54 to freely circulate in the space between the container
51 and the fixed high voltage transformer 50.
In the second embodiment, the high voltage transformer
50 is fixed to the base 101 by welding the high wvoltage
transformer 50 into the base 101 via the weld holes 115 formed

25 through the base 101. Although the cooling device of the
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filled with the cooling oil 54 and sealed, the container 51
maximizes its cooling effect, and reduces the size of the high
10 voltage transformer 50 compared to a conventional high voltage
transformer with the same capacity as the transformer 50 of

the present invention.
Further, since the high voltage transformer 50 is not
exposed to the outside, the high voltage transformer 50 is not
15 disclosed to high voltage in inspecting and repairing
peripheral parts, thereby protecting users from dangers such

as an electrical shock.
As apparent from the above description, the present
invention provides a method and a device for cooling a high
20 voltage transformer for a microwave oven, in which the high
voltage transformer is sealed so as to separate a coil and a
core from the outside and to improve a cooling effect, and in
which electric connection lines leading from the high voltage
transformer are effectively treated and a fixed structure of a

25 container for accommodating the high voltage transformer is
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10 performance and quality of the microwave oven and the high
5 voltage transformer.

Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various wmodifications,
additions and substitutions are possible, without departing

10 from the scope and spirit of the invention as disclosed in the

accompanying claims.
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1. A method for cooling a high voltage transformer for a
microwave oven, comprising the steps of:
5 inserting the high voltage transformer into a container
with a designated size and sealing the container;
injecting a cooling o0il into the container so as to
absorb heat of a high temperature generated from a coil and a
core of the high voltage transformer; and
10 cooling the cooling o0il absorbing the heat by radiating
the heat wvia the container exchanging the heat with the

outside.

2. A device for cooling a high voltage transformer for a
15 microwave oven, comprising:
a container for accommodating the high voltage
transformer;
a cooling oil inserted into the container so as to
absorb heat of a high temperature generated from a coil and a
20 core of the high voltage transformer;
a cover for sealing the container;
terminals formed on the upper part of the cover and
connected to electrical connection lines leading from the high
voltage transformer so as to apply power to the high voltage

25 transformer and to apply power from the high voltage
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container and serving to support the lower surface of the high

5 voltage transformer so as to prevent the movement of the high

voltage transformer and the electrical connection lines
leading therefrom; and

an upper guide being disposed on the top of the

container and serving to support the upper surface of the high

10 voltage transformer and the electrical connection lines.

3. A device for cooling a high voltage transformer for a
microwave oven, comprising:
a container for accommodating the high voltage
15 transformer;
corrugated portions with concave portions and convex
portions, formed on each of side surfaces of a case of the
container and separated from each other by the same distance
so as to more rapidly cool a cooling oil absorbing heat
20 conducted thereto by convection current;
electrical connection lines leading from the high
voltage transformer, passing through via holes formed through
a cover of the container, each of the said via holes being
provided with a protrusion, and protruding to the outside of

25 the cover;
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26
bushes inserted into each of the via holes so as to
protect the comnection wires; and
an epoxy filling the insides of the protrusions so as to

prevent the cooling oil from flowing thereinto.

4. The device for cooling a high voltage transformer for

a microwave oven as set forth in claim 2 or 3, further
comprising

auxiliary cooling means formed on the external surface

10 of the container so as to rapidly cool the cooling oil

absorbing heat generated from the coil and the core.

5. The device for cooling a high voltage transformer for
a microwave oven as set forth in claim 2,
15 wherein in case of using the terminals including five
units, the device further comprises:
an upper insulation paper disposed below pin holes
formed through the cover, and a lower insulation paper
disposed on the lower surfaces of heads of pins fixed to the
20 pin holes by means of packings; and
downwardly bent portions formed by cutting the lower
insulation paper at areas between the pins and by downwardly
bending the cut portions of the lower insulation paper, so as
to guarantee a sufficient insulation distance between the pins

25 and to allow the pins not to be influenced by breakdown
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6. The device for cooling a high voltage transformer for
a microwave oven as set forth in claim 3,
5 wherein the corrugated portions are horizontally

arranged on each of the side surfaces of the container.

7. The device for cooling a high voltage transformer for
a microwave oven as set forth in claim 3,
10 wherein the corrugated portions are vertically arranged

on each of the side surfaces of the container.

8. The device for cooling a high voltage transformer for

a microwave oven as set forth in claim 3,
15 wherein the case of the container is fixed to a base of
the container by tightly jointing the case with the base and

by welding the case into the base by brazing.

9. The device for cooling a high voltage transformer for
20 a microwave oven as set forth in claim 3,
wherein the high voltage transformer is fixed to a base
of the container by argon welding the high voltage transformer
mounted on the base into the base via weld holes formed
through the base.

25
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wherein the case and the cover, and the case and a base

of the container are respectively fixed to each other by

5 forming curling portions on the upper end of the case and the
edge of the cover, and on the lower end of the case and the

edge of the base, by engaging the curling portions with each
other, by pressing the engaged portions, and by welding the

pressed portions.

10
11. The device for cooling a high voltage transformer
for a microwave oven as set forth in claim 4,
wherein the auxiliary cooling means includes folds or
radiation fins formed integrally with the container.
15
12. The device for cooling a high voltage transformer
for a microwave oven as set forth in claim 4,
wherein the auxiliary cooling means includes:
heat pipes fixed within the container so as to
20 circulate a refrigerant injected thereinto and cool the heat

of the container; and
radiation fins fixed to exposed portions of the

heat pipes to the outside.



