
Builda High- Voltage
Power Supply at Low Cost

Lookingftr HVsupply parts?A few dead microwave
ovens may supply all the partsyou need.

By Randy Henderson, wrsw

H oI from t~. ~itoh.n , he..', a
full-ron»• •a pply for po"" ,
hungry v", uum·!uo. ampli.

fie... Hay< you had though l ' of
building. high_po....r . mpl;f.., Or
, ..urr",, ' ing . us<d ·b arga in" .mp'
I\-. thou~ht . bout ••eh 8 project fur 0
lonK !lIllO. Initi ally, il _ med lik• •
toodid....hen . ompar<d l<l t he pri<.
or. " .~.•mphlier. AfteT , ...."'hlng
the ooot of poW.,.,upply part.> , how'
e..", I bog_. \0 n... "",ond t hough t>

1I>e€ded t ho "".. pun"or..ad ",...ri.
ai, Iomo .o . unit " p. bl. o,"a pply;ng
2700 Vat WQ rnAor 1l1Ol't, 1.1• • nt«li!d
• wd l regul..«l 500 V out put for the
"rt<n gr;d , I have mel ' ''''1'.1 ha mo
" nOh. ... buill ' . oh ". PpJ;.. "' ith OUT'
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plus part. and . , h">ed Ilood re,ull>.
Whe. ...rohing ••rpln. ond R..d

pam , I nev. r mod l<> findjo", wh.t
r ..... nted , I w J.. dia<'Ou ra~e<lby the
'hough' .r finding . epl_ mM t. (0'
"" \IOnsive,""'.... ~..tl<-. u. b att"",·
forme••_ . hould fu.u,.. .. poi.. hOC') '" .
. ....oar)'.

Mln. . ... v.. Oven.
A, • """"'e . f h igh_row"" h igh_

""ltaJ(@ ~.t" 1••~. { defnn"'I.~""m·

lube colo. '<lov;,,"'" and mitiuTY·
• • , pl.; goar a ' e no Ion~.... ~I.ntif.l

.. in .he p., t . Tho ubiqui t<>uo mier.·
" aveOven i ' in .""ne in''''n, "" a good
<opla« mo'" ""'o,oe. Tha ..0'" .na.
h••e bo<om. .. ine.""",i, . Ihat ,...
p. it i . oft, .. Im pT••ti,,"l , '0 non.. o. k·
ing un it••an <>fUn be<>b",;nod al iitil.
0' no <0" .

To bett..,..xploit t he innard ' ofl h• ••
. ppli. "'e. , il h<lpo Ie hove ,omo
knowJed ~e of how they ...o. k , or a t
Jo.,t how .~ey a" wi..d.

A.ingle el.." ron tUM t. m. gne tron )
gen eTOt.. mimn,av . eneTllY th.1
!.Tavel. 10 t he _ king <avily by way oj

• , hon weve gUide The m.~netron

u'" . tro ng perm"". nl mO-llne" Ie
", ok.. el"t'o", . wirl fIJ'' ' ",""'"ant
, avi ll.. inaide lhe w I:><. Tho intern",
t ioo Qf . Ject, i, .nd magnetic field.
, ..\.oi...." il1. ~i.n in th. ""v lti .o.

Th, ojl"<Uit ]>Oweri " g tho mognctro n
i• • lm..,.ll m,crow.,'e ovon, ,. 'imi
Ja . tc Fig I.' There . re 'l ight , i!'Co"
Mf• ...,"o., he'".en " and, . nd mod·
01" Seme may no' h.yo 'he bleeder
T..i,lo. "",,1<, ' he e_padtcT A f....
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.;9 ' 'Ilo;o i. ,.. _ ·...pp l, ";'"0., t... . ,,,, , ..ic<_~1'4t0"". Th.111 V."
""'. 'Olh,,,"g11 • COn",,' ~,,<U... .-nough 00_ ",",,"'nIo.1'_" ot"" . 11M
• • """;.,;".....'. 01<00" ~""tro,,,, ",,~ nu",'o ll' lIaI• • lI"..... p.tU

~'g 2 T•••,"",,, to< ..'''''' " 00 II . ""..tty ." o~ with ..P ...
.. ... i"9 .,..•. SO boil_. I, ' n 1 ' i.V_.u " ...
. ,, ry c I>0.... _ , . "n a ~n''''. Toto I P 0'
fOCI .. to ;...,.. ' • _ ..RalP' ._• • r~ too- n" nt .up,,"'" ,ow- _
.pph... Uono.

li og .n indnct.an« io .., do. with the
prim.,y, In 0 "';<1'OW"" OVe ll, .hi .
pnlch "" help. protect ttle m.~netroll
from overt""o•. 10. po~'" "upply, it
will , . u, . poor "oltogc r ogul otion,
For' ~""t.ly. t~ . hu nt. o<e pno. ed

in pIa", .nd <on be dn >on ou< with 0

ho mme' . od pun<h. Wheo dolog thi. ,
, opport ' h. " on,fo' m.r ""'" "" thl. t
t ho "'indill~. . ... oaf. fro m fo",. 0% '

. rted "" t ho , hunl . nd "><e , Ooe
metbod ;. to> pl.wo wOO<!on 24. unde r
.""h , ide of the '0'"" ... t h•• tho ..-ind
I~g' . ... d.or . f I~. work ' urfo",.
M oth" m.t hod i. too bolt t ho 00... . e_
cu,.ly too o I.a",e. "u,h a , the one u",d
to " ,""VUc t tho 1"''' ' ' . upply ,

Some of t he ,hullta o<e pro, ..d io
v• ..,. tigh tly, all d t hoy m~y he held '0
ItCth.. " it~ • ">Ot. ~o, ho. t ",.ul,,",
u.. . two.- pound hlUllmCT, Tb. putl<h

"- I'. <,

EISJ
• t '§J»-, , ,

, , ,,

The p, im. ,y . nd ><rond" y windill!l'
• ' 0"",,, . lIy '" """d , opa'" tel~ in'teod
of one O,'or t~. oth.. "... F;g 2J. Tbe
f,l. ment "' tnding, ho",.v. " i, u,u . lh'
",,,,,od 0"" tho hig~_v.ltI>ge t... , ,,od,
. ryl ,, 'illdlllg. 0 "" . ido ofth. hlgh.",ll ·
ago "' ind in~ i. olton g",,,o ~ed too tN
ru",., Thio i, the ", ,,Id" or 10'" ,,,lta~•
elld 01 tbe ",Ind ing, E,·." I"""fo, me",
will> ulIgroood.d l• • d. do n'" h.v••uf·
li,i.~1 ill. ub t ,on too • • f. ly wi'h... nd
t ho fu ll ,""ond" t')' .o llai' ot t ile .no of
t he ~iod tl.~ t hot i. nor", . lly groollded
For thi. te• ..,n, the I,.o,fo,,,,. ,, mo, t
he o..d ill pait< in a full-w• • • , upp ly.

o~o f,~tu ,"oft"""," donne, mu,t
he modifie<!; A , m. n block of lamioo
l ioll' i, ... d~ed iolo 110. co..., Th. ..
m'gooli. , h""u onow ... m. or Ih.
muguelo< Ii. Id to bypo.. t he 'o",n<l.;1)1
,.inding. Th~ etT""l ;o , Imil., too pO I-

mod. l. 0"" . oporal' " onofOTm. " fOj'
the filo_ ot ,, 'iod,og,

f{ere', • stl "I'n,in~ race:Th. ,¥ <ou,
model> of rni"o..-a,. o;eno h. , . "'-'
mao~ .i olila ';, i• • •kot yo. , on mi ,
.nd mo",h t kei, components , You coo
kuHd . "" y 'Olla hl. po"., ' upply h~

..m i t hose comp.m. o,","""",t1~ .

The t"o, loUIlC< high-m ltag<",iod·
iog 1)·pio.Uy pol ' ou . 2100 V RMS
oo de, . light lood, Tb, <>pad to, olld
",eliti" .r••Ie't",a lly , imll or ill
m",t ooits. Tho ~"'.,',., >ori.tion in
tbe <o",p on. nto 01 Fig 1 ", ill be m. ,
<hooio. 1 d. ta il• • «ch . , . h. pe " nd
moun tJIll:' ronflguro tJOllo,

T he em 'uil l" Fig 1 i, • volta ge dou·
bier , Th" mog.olron ..,..,. , dooble
du.y 0' "",,, fi.. ood load, Th. ,.. i , no
, .eond Cl>p.l'" ' tM ,~ , mooth Ih. M'TTen t
pul. .. flowing th,ough Ih e mAllne
<tOil, "'?pote o. ly , ,hi. m"dul. ... tho
fr. quoncy of the mogllct roo output to
h. lp 0'.""' " .ndi llg.w've patt,," ,
Iha t m,~h l <' u.. uno"e n h.a ,,"~ 111
lh. <:OOkjll ~ ' ' ''it y.

Th. ' OJ>O.Mtoo''' ill Ihe, . d"uil, or.
o, ual1y oil li llO<!, 1 ~F '" . m, ll. , ood
, ...d .t 2200 V I" " . r"' M . ol ly, yo,"
<"' u.. . h.m a, filtee<apa'ito'" fo, d,
"I tog.. Uo 1o 3200 V,

Th. r" ti r", ..., ,om o ill • 'aTi")' ,,r
, ha_. They .., to" gh, ", lia hle a nd
muoh 010r' , 0n".Ol ent t ha ll Olring ' M
.mall. r diad"..

Th" •• r< oth., "",ful po,," , too,
Lo"~ tin' fu.." fo •• hold. .., " lay"
. ,""~ .. . low voltage e lo'l rol)'''c c.
paoi' o" , re , ;,to", ,o nll'''"'' , hi~h

, 'oll ogo wi.., hbtdwo"" .nd o,li.r
good;" 10' 110. poWeT ' opply. I "'.~
o ,.~ p. ... of t he cohillet f,,,· th ,.
oroje".

While Oil 110. , ubJ«;1 of ,. Ivog<
p' '''. 1 ~'"tly ,""w . u Inl• •""iog
oou",. 01 part. that ",old ~ ",. d in
110••,,,<E n , upply' s.m. d"p. ...ol.
fl..~ <omor'" h. "••I",,' re ly' i' .. pacl_
1o" wit~ ",.iog• • f 100 ~ 01330 V
(d' i. Porhao' Y' u COli .,k . 1"". 1film
prtJ<o>'or (0' 0''''''' of lho ,,"ad o.mo..
bodi•• d",t ,ned for t he t... h bio or
, ",yolillg "'0"" ,

Soup<d ·t:p 'h.no f..,me<.
Th. hil<h_vol,_ l ro n. fo,m. " ill

Iypi<.l ",ier""." , V.II' h. v<r..to ""
th.t m,,"' b. ",n. ,d, ,,,d ..h.n uoio~

t b.m ,n Am.le", Kod." po",,, , npplie. ,
On. ol>\' iou' cha ,·"tori"i, "' th.,they
h. vo no<''' ,Ihe wi" dillg, a , e e> po,e<!
8< <""tat 110' t. oic. '" d g< . h.
wind ing. .. ~oo wo, . w,th Ih h. avy,
''''word campM ' "". Thi. i• ••pe
d . lly lm."".'" ~'i<h tho '<eolld. ry
(h,gh_, . II. go) wiodi"l(
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shou ld hay__ n at end and. ""0'" .."
l io• • 101. , 1 "' 1' Ci'e ., Ih. l of Ih.
sh" ", .

P I... . " " ~e......ft SuPpl1
Fig 3 . ho" . ho" I u.ed fou< t<.n..

fOTme« ••d • num'" of "Iha , mi<m·
" a,.. o>en ",m"",,ants to build . plate
a nd sc,een . upply fo,. Yo<uum -Iu\>e
. mplifl«. Th. "" 'put of t hi, ,uppl~

IS ar<.u~d ..,ma",~ at unoonvenl;"n ·
a Uy bt<:8.u.e l h. am pUn.r " ,e. a
~,ou"ded , « een witll the cathod"
n""hng.1 SOO V,

II i. u .y to modify Ihi . d••ign fo<
mot'\' ""n,·. ntlOll.l grouoded ·cathode
appl1<.llO"', Sim~ly d i><o" ne<t th"
meto , 1M . ond ~,..,und the "'"mioa l
la heled CATH ODE, " he,.. a ll t he
(nIn.fo, me, ",ond" ia, t ia 10~"""'

If you<amplifiOT neo<l. a rom'antion a l.

I'/I.,t ,~Ulpul ,,,,..n '"ppl~, !'ev.r""
C2. e3 , DI and D2, the" conne'" the
lltJ"een llrid to t l-.< free ond ofM . If you
h•••• grounded _~rid amph fio< t hat
nwd, no oe....en . upply. ....mov. tho",
oomP'JII.nl . ~Io"g wilb R5. Uand F3

I ~.• , fortuno", enough to rmd t ,a n.·
forme " ...he,.. lhe .oI d . idoofIh. ,, ;od·
ins ",a, M' in..,n.l ly ""nn",tod to ' he
lran. forme <<or< , If yuu<ltun, furm"'"
hov. in..rn~lIy gru und.d ''''otlda,''. ,
~· <IU ..n us< them Ln Ih i, (un modlfied l
design , hu, y.u m"," in' ul... t"" ' 0"
from the ch."t, . [did ", in my.u pply_
ju", in , a , e 1 "00<1 to u.e in ternally
grounde d «pl.,emen l ""..IOTm. ,..
... m.e d"y. r ho In'ulatl<m b.'-.n tho
pOl ma", and co.. w1l1 be moo, Iha"
. dequ. le for 500 V dc,

C4 ia ."ually a ba nl ofp arallel con·
nocto<l .."""Ito" t h. t e.n , 10'" •

lafJl" ~m"u t 'l "f .n«~~. Anempt> to
cha,~. C4 by . uddenly .pplyin, full
pc",o< re.ul14ln l.rge , un-ant. , ",hi<h
<.uld d.m""" 'l>e <,,,,,in.,• • nd .,h..
••mpeme"ta. The ..fo... pow« i . n rot
applied through R2 .nd R4 "h.nSIA
.nd SIB '"u d""od Cl oh. rge.
th rou gh D3 . nd 113 uo'i1 t he ""Itag<'
~"o'" it I' hiih oneuih ' 0 cl.,.., the
,o"tact, ofrelay K. "bicb a pplie , full
pcwe, to th. pow", . uppl.v.

When 81 i. lb,.wn to Ihe 0" pMi.
lion, t~, cOll ofK i. , hu""d hy Il l. "h ich
e.u"".lhe ",loy ,enta<l$ 'u o~n. Thill
«he",••!imin. ' ", ' he . dd",on. l high·
<unont ",l.y or . " it-ch "eo<led 10 .the,
.teppad.lu ,n-<lnmeth ode

The ",..en . upply con be med in.d
'e p,evide a lo"er ."• • " . o!tage if
noed ed, llyo" ""cd a ",..on 'olto~~ of

3~O V de I•••um ing 117 V "" on , • • h
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Fig '-Do"b '''~ .'''''' "'1>0 0"" ..,an oa'dl>O'" ' ''P' ..."•••lho "".flO,...
.,....,"'. hol<l lho., In plooo, ..nli. r...I.....ng ,n. ' ''.'''''"9.An r~.., . ,.
.o....lbl. ..;no tht ,""., ' . th.. p" ,'",o

f ;g 5-l. Od_. to 0...... '''''"'eo _ ,_ i. tht ..... '"10 po_r_r r"I,,,..
. ......_ ""'''' _ . ron"'-I ;od.Po......' o''''fl.-g . n<! oh,_ "'ato d
_po.. I ), "''''g. ;n 0500 pO ' "'Iow.n ho ... I. ,., 10". <leterm......

m, te, <heck .,.y not id"nti fy th" d iode
pol. rity. Dee. 9 1012 \' de . on' ", wilb
• 1 kQ ..n.. "",is"', )

SWlllg ' h. IOV, . .., d oaed • • ,h. wn
in Fi~ 5, owl " 'e"t hing i, . w.llo.... d,
., ;1 i". id•• ~i""t do ., . Evo. t he ou. ·
p~[ ""n n",to" >Te in,ido, Thi, aU. " .
m, to u'" bi"di"i po", on '.he 1'IeXlgl• •
~.".I , in'toad ofe'W", i.,. h iKh·,oll-

lWl"og .top lhoU-~h.ped {" m< " an
.... rtm. n••f ?","Ild-eonnoot-ed, oil
fi 11<'d cop. <,I<>r" th., mak o "V(;4..s".,o
oft h... ..pa<itoro h. ve bClill -ln T<Cl,fj .
<0, 'bdl.-r blood., , ..iolo" . T.ke '"Ie
to connect lh... ",ith • ,«Iifi. ,.o thai
' ho , ,,tli f,ec ;' ,.. • .,. •• bi....d_ . f., ·
ward·blOeed T<Clifi.. "o~ld snort , i,·
<~it lh. high ""lta<l•. IA ..mvle multi·

<ido of n.~t",l) , 'Ob"",t the ,a.h ode
ond or OI '. t ho noutrol ..iro. (I do. '1
re , ommond ,hi. oj ,,,,,i ' if YO U pi"" l>l
u"" a 117 Voutl .t. It i . too . a. y \<I , nd
up i" • •i"'at ion ..h.,. the p. la ri ty i.
,,".,...dmaki"ll ,h. ompWi.,. ,h.Os;,
· ho," ond p"le" " olly I<. h, l.) Th. <ir·
cui. io••f. with 230 Vou .l . .. becau""
th.y ,an'. be ... ily ",,,,.od

Capatil i"" voh ag< multipli.", hav<
a repu ta tion a"on~ ••,"" .....ti m.n' _
... , fo, poor v. ltage T<gul~[io " . Thi>
,an hap~.n if the "'.. ' a nce of the
,.p.til<>" i. too high (eapoeitan.. i .
too low). U. ing I~,g. va lu. "" ~acito,,

a ' C2 a "d C3 """I" in~ voJUtf"
",~~I .[,.n , Th. voltage a t f3 d,o!"
I"•• thon % wi.h • oc, ,,,,n , u, rent of
50""",
Tr~",iMt ,uPVr",,,o, Z1 i, in, lud.d

in thi, <il<lJit be",,"se I ""am, ~ ",d

. f "'Vl~cing D2 whe" an " , . r1". d <>f
lh. high.voltag. lin. oc, ur r<d. Thi.
hap","n. h","n .. . lo~' ,.. . i' l . n"" p.ih
,oJ>ort ' on t he pia', hn e '"0'0' tho
"e~ati•• hiKh·' ull "ll ' l ine to •••.e<_
po" ,,,' t h••or",n ,u ~~l~ . Thi. in·
0"'. . .. the •• Itogo , .."'. D2.d. ..roy .
illll it . nd ""meti",• • P t ,a, ~·. I I . Thi ,
d" ' n1 h. pp.", ..i lb . ' ",nvon[;on. l
" top , " h" ,. tho ",..On ~ ""t:l . beve
~"und. ISoo 1, n Wh,I. ', . " i,l. f.,
more o m, ide"h"" of ''''ffn 'DPVI~

i" D,. 'i If.D ove, load 0"",,," flOW, I

M. d .nly "pon ' he fu," hold.. aDd pop
in 0 Dew F2, (The ••ed . , d ;, di.,i.
poted '" Zl nnhl F3 bl.~', I For ..on·
vonti(l"el "",....in -grid .....ng.m.nt,
plu", Zl on the .~tput . ide.f F2 to
h.lp prol<><l 1M , creen g, id.

Co"otruclioD

E"h m,o"," ".-oven t ran,fo"",,,"
" .igh. mo..., ' hen 10 ponnd, . I buill .
12.12_io.h frame of ,le.1angl. s tock
, l 'l!Xl'1,, ·I..in,h l to ,u p!",' 1 t h. ' TO O.
ro,m,,,,. It "',l».n a . Hl'Dlatoe! pl. t
fo, m in, id. ,he .nd..~....hown in Fi~

4. Fibe,gl... "'.~• • a stu,dy .,.",i.1
roc tha platf., m. ["..~ p.mted "ood
2,., and 'j, · incll plywood

The 10"., h. 1f <>f ib.en, 1o, ore iR11>0>
foregrou nd i . a light.blu• • cn.mel.
<"""'d ·" ••1<ti,l"'c d, . ..·er fro., • , • .
friKO ,ato'. The u pper half i. a Slm,la ,
..hi le d co"., folded book on hi"~..(ill
th< bao~g'.Dn d~ On top.f t he , teel
Ira" 'e i• • U"h'l"'d lra m< .,"de f"-"'l
• mic, owa..·o. "" "Moot

Time,deJay a nd &ITee" · '~Q ~ly .,. m_
pononlO . re ....n"ted on 0 F"',f."t<:d
ph....oh< b. oT<! ot t ho I. fl. 0" Ih.
I.,aid, ort he ij-. hol"'d Ira mo, I bel"'"
• PI,xi~I., v.nel ' h• • hold. lh.
high-vollag< red ifiero a. d .~tp~1

",,"n. ctors
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· I e <."necto". 1.,. "',.~.•. 0pp".ite
t he hin,.. , hold ' h. ];d , 10<<<:1

Beoause of tb. rna", of tb i. PO ""'
,up ply, I ooouokd [OU , 001 . 11 ",i , .I ·
ing , . ...." on t he b.tt<>m, Tho hin~'o

"'p"nd (·"t. ... pn,," 000 ", con'enien t
",hen ~-ork ing "0 ' he amplifier .nd
power 'u W I.,

(l!'<'...tl.. ..
A po" "" . upply like thi , on. , hould

Ii< o!'<'..ted ...rely' wi'h . 11 h" h,,'.1l
. ge po,nt<ina""e" ibl. to ' ho <>pon'o,
"od "the". I al"'. y' rn . " . uro,he a '
plug " 0 0 ' in th. ou,M . nO wi,h i"
• ighl "hoo I "o,k on ,he omphfie, Of
p""e, .u p~ l y. 1:,. e""' m. <out ion
when te.tiog ,od tr"ubl..ho"h ng
y,,,, , Ii'"~ "''"'od ,,,i,h hi~h ",r'ot<
",,"1<1 ""J ~II be J"'" 10 , /.'

Th• • fficion, )' of m." ow.,e ,oven
" .", fo'm. " ".m, 1o.... , ' han , om.
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