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My non, h ,:, 1.- .·In ...<~1 ''''or ..·.t-
"'~ . ~ ..~, I .l ~.. Wltl> , ·.r'"nK
1"'......... ' 1>.01 I"...l .of ,I I• •, 1" , ,....
In"-. ( " " ~,, __, I .... .., 1 ,,, p,,,1.l .11.>1

tho....... I I" .... t- ~" , 1\0, ""''''''';''1''' .om­
1" ,10,-, """~ •• .\V~ .",,1 .. '>I II .. ,,' A

,td "w , -,." ,,,,, ..... ,,1> OW" ""1"', ." ,,1 .1
' :!"I 7 ' 1h" w'" II... "",tv 7lr, . ".t ,,,"
..n" o.: ...o, ~ 'n ~ l f• • I "",.11 , '>l

,.... do""'''' ,"' . 1 ·111 1, ho'
........... "1 ·" .11." 1 .,.,
p,.' ...... .. .o, ,n 1,, 11 , ~

110.' .. ","" ....,1, ' '' ,,, ...,,~I ",,-10
...,....1<-' 10 ,11" . ' . "'1" w .o . th, " I"....' I",
tuh,,, '1..,1 1"""1(1., ",, ' 10' "" . "",,,,,,',
I V ""1"'" , h" l'_ A, I " " k.mM',I , 'I....
p' " r "" 1.· ·.'1' t.., ' I h'KhI,- ,.,1,,·
..1>1.. , , r u " --.. .... ... In ' J>..
ho." ' '''''.· 1 II " .K II..- " .......
, ' y l ltA n.>I.I "' 1'
A ' ..·." ~ ,"" , ,,"""' h t ~......
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no",,,I ·11 'hdl .. ...." .... I".·l t .,
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T h ... WiJ u w M.lkl'r SOC5

" N o t h i n g in t eresting h a p p e n e d
w ith in Ih e (jr.;1 h a l f ~ecnnd nr st) tl f
p luggi n g t h e d e v ice in."

Nut much ttl I.Kll.lt n ' ,llIy . lh,' s uppl y
consisted o f .1 crispy ruhh..-r la m p cord ,
.I p n 't1y bl ue SI;,k n iu m recfif u-r, .1 20
\ Vol t! sand reststo r ,IIl.l ,I cn up l, ' o f
de n ted ('i1 p,ldl(Jr~, ,11 1 s tolen Irrun .1
waywa rd Ilumunl . M y p icll ic 1,Ihl , '
turned d ,-c: lro nic's Iu-mh, 1 ·,1"'.1 in .1
s p.l n ' bedroo m, was IIn l w in l fu r AC ,II
r icnk le vel, Sll llll' pn w,'r " u p p ly W "JU Id
ha veto he p hl J.; J.;"d in to th.., floor outh-t
und e r tho 1.l h l,' . Of ,'o urs,' , I would b..,
perfnr m in J.; Ih is u ilif,l l function whit"
Hot> was hold illJ.; th.., VTVJ\1 1"',ld s Oil

the out p u t screws [and Inolin).; fo r th t'
160 VIlC ) . N o th ing iIl INt,,,t iIl J.; h .II"
pcned wi thin t ln- firs t half ",'<'llIl .! o r ,,"
(If pl uJ.;J.; in g tIlt' d t'v in ' ill . I ~ nb Illllt 'd
that the meter is Sllll1l'lh IIV mnving dowu
past :f.' rn jll" t hd o Tl' rlu- t'\l' lo " ion .
Fran kl y , I donot th in k "i tlwr orn- of li S

W,IS p n-pan-d fo r till' wor,,1 C.ISt' sn ' ,
nario that follow ed . TIU' "' I.-dr,, I}'li."
( .l pacilo r hadli n-r ullv h low n it s to p in to
B ob's h,,' lIy (no ""' r ill us df. 'f! in itSt'l f)
wilh ,1 "ho t~ll n Iik .., 1'''1'' I'Iw , 'nt ir.., n lom

5

(i ncl udi nJ.; mos l of noh) W.1S in "l .mlly
covered w ith s l r ips "f hoi W.lllY .l lll m i·
num foi l and p"r,' r - [11"'11 thou~h kiln
t1r i"d pinr- isa g lll"t fuel, no .1l·IIMI fin '
l'IISU"'<1 . Ct>rtoJinly much "m o l t' resulted
feo m the elect rolyticbomb, wi th s pec·i,l l
r..,~.l rd 10 the selcrnu m n '<:ti fi,' r sys h 'm
Ih,l l h ,lt! p roduced .I p olT ik u lolTl y fnul
fallou t. li le .lhv,l yS. s ig n ifi,' ,' " I ,,' vl' III"
lilt, Ih ..,s ., in th., .s h ,K l Ilornlollly b rinJ;;
hom...s ho rtco m illgs ill ou r un.tor st.uut ­
i ll~ a nd help u" In J;; r.l" p l ilt' h.1Sir- con ­
.."..-p ts more ' Iu ir l ly , The p r inl.l ry CO li "

n 'pt here of oourse- w" " orn-of I'( ) I.A I{·
ITY, 001 to mormon s.l f" ty f, ',IIlH t'S •
( th .., 1.1.."k of) fuxr-s , s w itches .11\ 11 l>.l fl'l y
g" oH lr kea fin' t'll. tingui s lll'L
A U , A mer ica n H wAC I DC Su p p ly

I h.ivc included as ,l n-p rescut.rtiv..•
ri rcu it .1s im p le hal f w.lVt' Sllpp ly \Is ing
,l :lSW 4 ,IS com monly ern p loyed in till'
III inia tu re tube vt'rsill il uf Hu- AIIAnu-ri­
,',1 11 Five . wbcn I..Md .,.! by IIll' r.utto's
circuitry , about 1:l5 VUC is ,lV,lil ,lh l<- fo r
till' 50C5 power a m p li fie r a nd tIlt' bcuer
Itltorcd 110VDC hand les ..'v ,' ry t h i n ~

.'ts,'. TIll' h" .ll<' rs , w h u-h rt"luin' ISO
m i lltampcrcs of c urren t. M" seri,' s con-

c n n l i n u .. ,j n ... 1 r ",lI;"
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rad ios that I ow ne d . My ,.!l·sirt, was to
const ru ct ,} fai rly sim p le line pOWCTl'd

Pa rt 15 tr an s mitte r tha t wa s s im ilar to
the AM b roa d caste r tha t I h,HI b u ilt (<1
Cray mar k Kit ) i ll hig h schoo l. As a
bro ad cast s tation ru nn in g 100 m W in ­
pu t p ower, th e rig performed wonder­
fully . It b ridged the ga p between m y
ba sem en t ha m shac k and the u p sta irs
world . The convers ion 10 \60 m eters .1S

described bel ow W ,l S a proCL' S S Ih ,11 oc ­
cu rred so m e m o nt h s la ter when I
wa n ted 10 see w ha t an AC line powe red
tran sm it ter cou ld do o n a re.rl ham ba nd .
Modulat or

Several mod u lati on sc he m es were
cons id ered , b ut I wanted to keep it
sim p le. The origin,ll c,r,lymark kit that
insp ired me used d kind of se ries co n­
nection of the tw o 50C 5s that Wd S t ru ly
"iro n less ", b ut Ihe modula tion 'lu.lli ty
o f the kit WJS so mew ha t d is tort..d . (31.'>

yond th is seri es mo du lation sc heme,
cl am p lube or con ve n tio na l screen
modu la t ion .1S in EI< #77 cou ld be em ­
preyed successfu lly. Standa rd hi gh level
plate wa s howev e r my firs t choice s tncc
it wou ld allow bo th modula tor a nd fi-

nilI tu be opera ted at th e sa m t' potentia l,
wit h th e tu rn s rat io se lt i n~ th e cor rec t
amo u nt o f a ud io voltage for 100' ~)

modulation . An o ld SC R-522 mod u la ­
l ion transformer wou ld be a gtlod cho ice
at th is po w er level. In the end , I d id not
hav e a s uita ble t ra n sfo rm e r i ll m y
[un kbox, so I d ecided to t ry an o ld Iash­
toned syste m, Hets tn g modula tion. A t
th is power lev el, Ikis ing is completely
feasib le. and it requires on ly ,1 s in g le
cho ke re acto r. Th is reactor ca n s im p ly
be the p ri ma ry of a n ,1udio out put tra ns ­
fo rmer ora h ig h Z power supp ly cho ke .
The se rio us dow nside of I le is ing is th at
it is s t ric tl y .1 om' to one impeda nce
(an d thus vo lta ge) tr.1nsform ing sys te m
si nce the m od ulator and una! .1 rc eSS\'Il ­
tiall y parallel connected. Th is mean s
Ih.11100% mod u lation is technical ly im ­
p oss ib le un less the vo lt,lge o f Ihe fina l
is red uced so me how in re spect to th e
available mod ulator vo ltJgt' sw in g . In
the W idow Ma ker, the required VOIt .1g l'

reduction is accomp lished w ith an RC
parallel netw o rk th at is in serted in sc­
ries wit h the Hnalarnplifior p lat e lead .
I fo u nd that in order to gd rea lly good

7 con tin ued on n e~1 P" S'"
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u pwa rd ~w i n~, till' m-twork w ill t'nd lip
~ 1 t'.l l i llK a bout IMlf Ilf tlu- p l.llt' av.nt­
a ble V (lItJ~t' wit hou t modulation .

T he vt' r y ,'n n Vt' n t ion.11 I lln ldn~

12A X7/ 50C 5 class A mod ula to r h ,IS
pll'nl y of J;.l in .1n.1 works w ith s!.l nd.lhi
d ynamic aud p iezo mir rn pho ncs. A
VOIt .l~t· h·l·d h.lt-k sch cnw ,·.lI s some (If
tilt" ex ces s r;.lin, s mllo ths o u l t ill' re­
spo ns,· o f Ihl' aud io ( ho kl' and low er s
uw m od u la tor imrt'd .lIKI', y i l' l d i n ~ .1
su rp ris i n~ l y fl'l l .Hlllitl t.Ju .lli!y. I turn
r a n he ,I p roblem fo r .l ny l int' {l ~·r.l h·d

hH'.l.1ho.lTd . so tn"" rd n th...~l""t'r su p ­
pl y fill e rin~, sh il'lJ th...low k n ·1 .1U.!itl
lt nes a nd dUlllSI' co u p ling (",lp.l(' il(\rS
with Tl' ,lSOn ,lhll' values , Fo r more "pr,-s­
en ce" tr y iI1 St'rlin~ ,1 sh un t I~C network
in se ries w ith C 17 or (' <'Ip,ll'it ivl'l y s hun t­
i n~ SOI11I' 'll Jd iu a round [{-l , th" final
scree n res ts to r. Do not fo rKl't ttl chl...: l
th.lt tbc .HJd io "pola rit y" o f the micro­
phlln e is nlrn'd .1n.1pnltludng an 1>\·I' r·
01 11 upward modula tion cha r.lc h·ris t ic
wi th no rmal s peec h . Ftnall y, ,I ~imp l t',

s inj; lt' J i tltl t· 11I');.l l i \" I· ...: ydt· lo.ld i ll~ cir- ,

,' \l it (IJ,I . R12) is connect ed ,Ir rns s Ih,'
modula tion rea cto r that .1 11Ilw~ sn nw
2U'Y.. mort' upward modu l.l t iun than
Ilt·j;,l tivt·.
"No ll' t h e c u te neon warn ing la m p
Ih AI li g ht s if the l i n e c o rd is
p lu g g ed in b a ckwards"
Power S upply

F.lIC1'pl for lilt' fac t th.i t it ,' <111 b ill' its
cn-a to r, the PIlWI'T su p p ly is evcu m ore
hnr i ll~ tha n Ih.· modulator circuit . lrwi ­
dl·nt.lIly, l li rs! lr i,..t thl' t ra nsrm ttcr w ith
Ihl' m ore pop u lar two..di od e, sp li t-C .
full -wave d oubh-r r-irr-uit w ith nil " I'­
p.1T,·nl cuns~"pll' I1(,'S but m y consctcncv
);01 t ilt' I>d h' r of 1111', I fl'l t t lMI s uc h .1
sv su-m , w jth Ih l' AC lin.' neutral nu l
fir m ly con nected III lilt' I r.lllsm il h' r
I;co u nd b uss, W,lS prob.ihly d ,Jn~~' T{1 us .

I n ll1vl·r l.·... 111l' su p p ly o vor to .1 con ­
\"t'll tiOllol l halt-wave VOIt.'); I· doubh-r
th aI res ulted in Ills in l; ~,n1l' 50 VIJC ,
but other-wise th .. supply wo rks o u t fiJll'
.lS lon~ ,'s l.lT~I' 1'llIlU~h " dp.l ("i to rs d r,'
l·1l1p lllyt-d . A d t·.lll JOOVIJC is prod uccd
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I II I
Figu re I . T he A X·If"M/60 H3 (1 ('(11,) 11,,1

AX·9lfU3/5t1'J.j (r igh t) tub es .

First , ti ll' s u bd Mss is on which III\' fi ­
rMlsaremounted must I1\' remuvi-d from
th .., m.rin r h.l 'is is . This is dum- in tilt'
followi ng steps:

J. h o rn t ln- und..-rs id c of th..' IIM in

Ch.lss is . nolt' ti lt' COIOT0,,1es o f 111l' fo ur
insu l.l lt·.! w in's (h..-aters . screen, .1IId
ca thod .., "'.Id s ) th.u .. " ll-n .J I hrtlu~h ,1
g ro m ml'l in the ,,·h.1'>si s . In m y Cham ­
pion :lUOA. th..' :-;4.' W Nl' (s lM l ing ,It thl'
e nd (I f lilt' h' flll in, J1 s t r ip furl lll',>t nom
the parn-l} b l.Kl (scr.....-n], or.mg.. (c.rth­
oJ ..-L and tw o hca vi..-r brow n wirvs
(hl' ol!t· rs). Um,o ld ..-r Iht 'St' fo u r insuld!l·.t
wires dod th.., two ba re win 'S (grid I"',hls )
that e xt ..-nd through ot her g Ttmlnll' ls .

2. from tilt' !t Ip til tl1l'ch.lss is , unsolder
the two pM.ISil ic chokes (I'Sl N. 1'S2) ,11
the ..-nds n lll lwc l..·d 10 Ih ..• p l..h< Chtl"'..•
( RFC6) . Thes ..• d HlI..t·:- w i ll 1.l t,,· r ~ t'

moun l. '.! "' ~ I l'll di n ,,; upw ard 10 ,d lnw
(Olll11'd ioIl S to II Il' pl ,lIt· pin :- III Ih t'
58'J4\ .

3. l~ t' rn \ I Vt' II1\' f(lIIr s lwl' t ml'l.l [ s( n'ws
hold ill ).; lht, sli b dMss i.. ,1 nd IifI it n u l o f
th t' tr ,lnSll1 ilh'r w hilt' ~t'ntly p u 111 1l~ t ill'
win's th roll~h tilt' ,,;ru m nw ts_

Nt'lIt , rl'w in' tilt' t ube sl'lc l.. l' ls u..in).;
Ih..• p in d ..'s i,,;n,lI iu ns );ivt'n in H~u r ..' 2
,m d T,l~lt' J.

4 . Th..• h ,,·.ll ..'r 1"'.1.1'0(~ ruwn wih'" 10

II

p ins I ,1IlJ 7) , SU t't' n ,,; r id I..•ad
(bl.!ck wi re 10 p in 3 ), .. nd co n tro l
);r iJ leads [bare wi res 10 pin 2 of
eac h soc ket) SI.1Y the S.l lllt' .

5. Disco nn..>< t th ..• );rtl u nd lea ds
on p ins 6 and connec t pins 6 .IIl J 2
(con trol ).; r ids) to,,;dh"' r u n "',1Ch
socke t. This p uis lilt' con t ro l grids
of tb e Iwn section s in pM.lll d .

6 . R..-rnove the p,H,lsi l ic t"hlll....'S
co nnec t.....1 10 p ins 4. T h..·Si.· chok es
w ill be u~'d Iau-r,

7. R"' n1oH' ol l! win-s co nm-c·I.....1
to p in s 5 .lIld u nsolder the O.UOS
m Fd cc r.m uc ,,·,l l llt ltlt· byp..ss C;J ­

p.lc ilt1rS (C 37 N. C HI) f ro m Ih..· S{·

pi n s .
x. LlIns"'n the S<"f"'WS and turn the

,,;ro u nd lu gs 'oil tha t till' by p.ls s "",lP,lci ­
tn rs pn'v io lls ly ron ne.."\t 'd to pi ns 5 (C37
N. C3H) ca n be c01ll1l'ch ·t! tOl' in s 4. Then
n lllll t'c t 11lt'11\ to p ills " Dont s n ld "' r
tht' s,,' co nn..'..-tin ns yt'! .

Q . Con nc..·1.11ll'W c,l thod .., w in' o f Iht'
';,l n1\' t"nln r ( 'H .l n ~.· ) .111 .1 .III.'q u,1I..•
1l'Ilg th 10 pill " tIt tllle StK"'l'l and con­
Iit'd p in s 4 {If t h etwo Stlt·.....' ls h lg t'!llt' r .

Now, rt'i nsl ,11I th..· s ub ,,' h.lssis o n to
tilt' main (-h.lssis .

11). R..·p l..n · l ht· lhn...•g rurnnwls in the
lIl .Jin c-ha ss is i f the y h ,I\·" b,'nlmt'
l-orittlt' wi th .Ige-.

11. RllUIi' the tou r insu!.., t,·t1 .. nd two
ba re wi res b.I~- 1.. I h rn ll~h t h .., ~rnm nll'l s

in 11lL" m ai n ch,»,..i.. ,lIltl in..tal l the ..ub
t h"....is u",i n g lilt' fn ur ..1...·..'1 1Ilt'1,11
s, r..·ws.

12. Ri' ..older the ..[x wi n-, under the
(·h ,l..sis in Ih..' ir o r ig in ., l ltI..·.ll io n :- no lt' li

in ""'I' No. 1.
1J. Ins t,,1I Iwo SX4h 'oil th .lt lht' Il' ngt hs

required fo r th l' p 1.11t' 11' ,HI!; ( .Ill b~' d~' ­

h 'rllli lwd .
14. S ho rte n tIll' 11',Hb o f till' r oH,l s itk

r ho k..·s (1'5 I & J"52) r"JlIlI \ '. 'd in s h 'p No _
h .1I1d co nnec i ttll'1Il to till' p l.lll>d Ulkl'
( (( r e h) "' l< II' nd ing u r w Md In wMtl s th l'
pl,Il ..• p ins .

15 . Cun nt'd 1111' p .l r., sil k r ho"'l' s It)
tilt' p l.Jh.· pins . I " .....1 L ,llIlt'shK'" dips

co n t in u O'. l on " .. .. p"~"

I



58':14 Fin.l. in lhr G lob.. C ha m pion JOO/J OOA h u m pr.. vious p.ge

A X -9 90 9/ 60 83 AX-9903/5894
riKurl-' 2, I' i n di ,lg r,ulIs fur the /\X-1I~tl~/ f>OK3 and AX-9' lllJ / .'iIN4 IlItH''' ,

,lOll sho rl 1"I\~lh" of Hexibh- b raid t ll li h · III t in ker, I wi ll br id ly d ..s,:r ilw
m,I!.. ..· Ull' cn nrwd iom.bd w.,.'nll1l' p .H.l - ~111 1l' of lh.·s."
s itic chokes ,lI1d the pl.llt· pi ns . A phu t.. t ow Outpul o n 1M M eie rs
of the cumpl",,'d job is show n in 1'i ~t1H' l .i!..., llloJ"y other r,ld ius tl f the s ame
3. e ra , the C ha rnpion w as . It-si~n,·d fo r ,I

I did nut H·Ili.',lI the ll\·ulr.l li , ',l t llln u f hi~h im p. ....l.u lt'.·I.l,ld, .100-600 ohms, o n
Ih., fina ls ,III" r the nlmlific,lt i'"1 , bUI lht) nwh·rs . This allowed t ln- u s.' o f .1

this IlMy b.' lll'n 'ss,Hy for s t,I"I., op.'r,, - lower value o f 1'1,111' tuning 1'.l p,K ilor
lion .11 th.. h i~ l1l' r fn''1l1l'nril's in Slnne - .m " reduced rn,lllllf.ld urill~ I'lIs ls. How-
Irol nsm ilh'rs . ever, the efficn-ru-y is pun r in lo .1 5n·
Ope rat io n ••h m 1,1,1.1 . Therearc two solu tions. (lIlt'

I find th'· IIpt.' r.l lioll o f llll' t ransmitter is to use ... 4 :1 .Ir q : I bal u n l....t w .... n the
to be II ndl",,~,'d t.'x n 'p t Ih.ll lh., 5~N4's outp ut of 111l' Ir .l IlSm il h· r .1Il,1 t tu - an -

!>I't'm h i prod uo - sl iF;h l ly m ore- uulp u l It'n n., . TIll' o f her is It, Ch.lllF;" tbo t.m!..
ptl w"r fu r Hit' ~me input r o wer. RUII- circuit . Th e Inductance o r tht' loll rm-ter
n illF; 12 III A Il f ~fid cur rent and J Otl m A .....·c t i.. n .. f t ilt' t.m !.. coi l (1.10, J"1111) CMI

of ~·.l thodl' cu rrent, .11,11111' ,1 sUrt'd ~·ft" ' 11 be reduced u nlil lilt' " xi ~t ing 250-p F
'1oll,' ge of 2 15 '1olt~ (I w il l con unont 1'1,111' luning r. II' .K iIOf (e4 1) will j u ~ t

later nil the ~.' r" t·n '10lt.l g l') , J tlh t.li n 175 n' ~l l ll,l'" nn 1" 0 mt't ,'rs .11 lII.n im um
w.llb output into ,1 5l1·nh m II1.Id 11lt' .I- ,',Ip.lfi l.lllft· . I ,lf h i..vcd F;ood out p u t
SIHt...t w ith .1 Bird 43 wat tmete r. (Nult , u~in~ ,1 INl-nll'h'r I.m !.. co il of 27 tu rn s
th.l t th.., HF, I'LATE~ meter pu~i1 ; "11 "11 o f II I" ena mel .....1 w in ' w ound o n .,
th e-Cha m p ion .lflll.lIly fl·.lds final cath - T2HOA-2 lo mill .11 core ( 15.q ,.il l ), which
Iltl., cu r rent. not 1'1,1 1,' rum-n t. j Thi s is ill ~ 1 ft 's ,m.lI .·d .11 l ilt' top o f the 1bO-
about 1(1 w .u ts m orv outp ut Ih.1Il I 1I11'1l' r b.md . Sli~h l ly more in dud .lllcl·
achleved rll nni n ~ ,1 ~ond ~l'l o f AX· (,1b" llt IR ~ II ) wo uld lu- n-qui n-d to
"''''O'l's under lilt' S ,1 me cond it ions . r" ,lfl1 t ilt' bouom of tilt' I (,(J nu.ter h.l I1.t .
O t h e r Com m o n Probl ems a nd A ltt·rn .lIi \"t' ly, II,.. 250-p F p l.llt, hlll in~

1m pr ovements ,".lp.lf itu r ,".111 h.' n'pl .ll"t'~l wi th ,, 3.s{)~p F

Wh ilt' wn r!..illF; wit h Iht' C ham p ion va ncblo ( id ,'nlk,11 III Ihl' l' loIdin); ca -
and t.ll !..in~ w ith frit'n. ls whu o wn them, pMi tu r, C"2) so Ih.1I th. ' I.m !.. Q Cd" lli.'
I hdH' l..... rnt·d u f ~'m ,' fll m mnn prot>- fully Up li mi7t'ti . If Iht.' Ir .l llsm itl" f is
It'ms dn J 1 ~1t' ir sol u t ions. In hnp" s "f ~l p~' r.l l ,...l inh. 511"hml' l,1ds, th.' I'loldi nF;
provid in~ \1sl'f ul id ,..\s ttl thost.· w ho f.lp,K it" f d, li.' ~ nut n....'.1 .1 h i~h vo l l,l~I'

12



Fig u re 3. I'h ol o o f th e ( lllll p lt> h' d Illnd i fiCiltitll1 s ho w ing th ., ux e o f ~h (J r l l .'og t h ~

of He xib l.. b raid and Fa h nes toc k dips to co n nec t to Ih.. p fa t .. pins o f th e 5894's.

ra ting, as wa s us ed in 11ll' tlr i ~in,ll de­
s ig n. Th is su~~,' sl s the F'ns~ibility o f
us i n~ the origi nal I Il<1tl i n~ capacitor as
a pla te tun i n~ O',l p,lci to r an d ins tal lill~ a
new lo,ld ing ca paci tor w ilh more ca ­
pccu y at ,1 lowe-r volt,lgl' r 'ltiJ1~ .

AC H u m in Th e Audi o
A slig hl AC h um in the a udio St't' ms

to be mnre common o n tlu- JOllA IIMll
the JOO, I'm notconvinced we've fou nd
a ll o f the causes, bu l here ,Jr l' s o me
ideas. Mo st o f the hu m pic kup St'.' ms 10
be at the input of till' 6AU6 mt c amph­
her, The s h it'l d ing can be tmp rovod by
un soldcring one end o f la 7 which is
s us pended 1"' lw.·.·11 the mir connec to r
and the g rid (pin I ) uf V7, ins ll l,lt i n~ t he­
Fullh-ngth o f thr resisto r and it s 1" MIs
with sh r in k tubin g, an d s lip p ing "
braided shield . ~r ll u lld l'd ,11 o ne end,
ov er th e in xul.rtion . Tilt' gri d b i ,l ~ rpsi s ­
tor, R2H, can al so be s h ielded in a s im i­
la r WilY (.IS wns d ollt , in t ilt' Viki ng I,
which also used ,1 hAU h firs t audio
st<1 gl' ). Filh'r ing of Ih .. 1'1'1' r. 'I,ly po w"r
su p ply ca n be ir np cu-ta nt . Try inc re.i s -

13

ing Ihe Vi11uc of tbc f Iter capoc! tor (eI>5)
for the n ' l,ly pOWN su p p ly from !'l llO
tnI'd 10 ~lt' r h ,l ps 200n mf-d .
The Screen Su p ply

1"Iw r., are d iff. 'r l'n,·.,s in the fin.ll screen
vl,II,lg" su pp ly bd wt 't'll th., 1l)(1 .md 1()()A.
In both C,lS"S, the scre-en vol l<1g.' is ob­
t.i ilWd from tlu- +:1.'i lJ-voltsu pp ly thr ough
a se ries d ro p ping res is to r. In th .. o rigi n ,1 1
.1IlO, the d ro pping n 's istor (R.J9) W,I S 2(}()()
ohm s. 0 /\2 and OB2 n'gUl,l l11r 1IIIw s in
s,' r i~'s 10 ~mund ~'st,lb[ i sllt'd .1 rl'gu l,l lpd
sc reen voll,lgt' of 25H vo lIs . ln the :100 /\,
the s.'ril's d Tl lpp ing res istor W,lSincreased
10 5()( ItJ oh rns a nd Ihl' rq :;u l,Itor lu bl's
weft' re1-' I,]<" O'd w uh ,1 20,1100 ohm sho nl
rt'sistl,r to g n HInd (R'iO), A I .1 sc re-e-n cur­
rent o f 32 m/\ for two lubes (spt'.-ifit,d in
tln- AX·Q9(J'-I tube dollol s lwd ) thr- vo ll,l !::"
drop <1C fl'SS SOOOohms (R.J<J ) is much too
h i~h to providr the nx-ommcudcd 250
vo lts on the sc reens: the ,Kil la l Sefl'l' ll
vo l t,l~l' is r1oso' r to 20(J volts .

Sc reen cu rrent \' ,lri.'sdr;]IIl<1li~·,lll y w ith
o p" ra ting rond ilinns, suc h ,IS 1'1,110' 10,1(1­
ln~ . '1'110' so 'r i.'s scret-u n 'sisll ' r( 1{.J9)shl' uld

ctln lin u., u o n I' '' g., 36



~
'"

·
1
"

!
·

,
.

...
:..

::"
'·

'·
--

-i
·t'

.
:
~

·
.
-
~

..~
~
f

.
-
-

··
::

r
·

~·
~

ii
.
-
~
-

t
~

!..
~

:.
t
=-

!t
~
~

i.
,;;

:;
i

3
;
~
i~

~
!

~
~?

-
f
~
}

z[
.;

';
;~

~
~
~

t
::='

"
~

~
§

::
1
~

~
t!

.
e

~
~
~~

:~
"!
{~

~~
l~

H:
;-
~

1'":
~}
!

[
f

~
u

~
i.

r;
=

i
t

1":
~
i~

r
L

~i
l~

~i
r:1

f
~

..
~

..
'

..
·L

..
_
'

:
~

..
.

,.
_

_
l
--

/"
"

;:-
:

::
;

_
"
=

!.
';

_
'_

'
::

,,
""

"
i

~
i[
.
_

1
1

-:
~

~
.~

t~
~

i~
~
:t

~
i~

rt
~::

.'
i1

~
~;
.

~
i~

t~
~
r"

~f
J
1

t
~
t~

~
!:

~
tr

!~
=

i
t~

2.
.}

!
~

;
~
r~

;;~
r

t
:

t.
,i
~.

;
rf

[[
"1"

::
t

~!
..,
~

t
~

::
"

....
=.

i
J

,
f

f
l'=

,..t
s-

,
,

•
:;

2.
..

::r
..

"
,..

r-
a

'"
~

~
~

..
,

e
l
,!

"
=

c
~

...
~

;
!..

'!"
...

.£
~

...
r

~
::r

..,
:r

{'
..

'1
1"

"
-

,
-
,

-
;;

,
-_

.
-

:;-
..

..
.

~
!
.
.
:
,
r
"

::
::

~
_

-
,

~
-
-
~
>
-

.
-'
•
•

l
~

•
~

~
;

;;
i

~
~

g
=

;;
f

~
1

::
•

d
-

.::
..

:.~
!

~
~

f.
:

i:=
I

~
~

";
:q

;:j
~

t
i

,~
i

-
...
~
T
i

;!!
;:

41
§
i'

"~
l
~;

~~
~
~

t
~
~;

~
f~

~
~
.1

§
~

~
~

~
~z

,~
~

!
r~

i
;.

t
f
iI

f
!-

-
=

.~
•

•
T

...
;.
_'
t
_
~
,
~

~
..
~
:
.

::
.
"
.
5
!

..
il
:

"'
'-

-
il
~

~:
r
-
c

_
~

,;.
~

~
i"

I
-

"
:r..
~

f
2..

":
;>

"":
.'

=
..

-
=

;:
=

:..
..

=
..
~
.
l
,
~
:

,
.
:
,

"
",

""
~

.;
.
r

:;
'

...
:<

'"
~:

:"
.

•
~

..
:;:

:
~
I
~
~
i
"
.
~

·'
:r
~'

~
2

f
E-

!
•.

::
_
-
=
.
~

~
~
+
=,-

!:
}

e-
"
~

t
J
~
;
7

t
~
~
3
;
'
l·
n
"
~
·

:;.
":<

!l
-'

j•
.'"

:-
<
~

~
~
';
'1
1
"
-

::--
~
.
;

;.;
_

:=
;:

l:"
!..

~
-:

>
.

;...
:.

!
~
~

~
,

...
:-

d.
•
=
~
_

,
..

~
::.

.
~

_
.
_

~
,

,
~

-
~

.
"
.
.

_
.
-

~
",

.
'!

~
-

".
::
r.
.,

-
-

..
::r

_
~
.
.
:

:
.
,

'
'

-
~

i
·
.=

_-
_

=
_.

"
f

.
~
.

_
_

•
'

''
_

::
::

..
.,

~
~
~

_
r
r
i
~~

;:
f~

:=
-~
~!

~,
~

~f
~

Oj
~.

;'t
~i

~.
.f

f
f
i,

~1
;f

t..
!

~I
c:.

~-
:<

~~
....-,; ... ~ • ~ ,, -
~

=
• -... ~ • ~

e - ~ ,~
N
':

"
..

10
~

~
~
"
'

.
:=

...
;0.

"
~

...
=-

~
,-

-
_.. ~

A.
~

7
.
l
~

c
.

..
-

, • ,

·!
••

l
l
l
·
-
·
-
-
-
-
-
·
~
l
f
'
r
·
'
·
;

.
-
T
t
·
'
7
~
.
,
"

-
;

'
"

•
"
i
"
!
i
'
"
!
!

'
4
~
f
;
;

'
-

_
~

c
..

.
.

c
.

~
~

.
_
~
r

~
'
.
'
-
:
"
:
'
~

.
..

r
s

e
s

e
r

e
-
~
~
~

~
!;

-
:'

3
-

!;
a~
H

·n
~
n
~
H
"

i.
,.
l~
~~

~~
f~

=l
r~
f
~
n
f

~~
i?

I~
t

..i
'"?

io
r7

..~
=
·
"

~=
..
.:

5'
~

..
t·

i
~

i'
"~

=
.:

.,
'
r
"
~
f
r

!.
;;

~
....

;.
.~

~

~i
[f

ri
~i

n
Ht

~~
~~
j{
n
!ij

l~
~~

~~
!i

;f
~!

~i
i~

l~
~

~~
,i

-f
!
it

i;
1.

~t
~
f~

~!
:i
~l
l

i l;
~~

~;
.i
r~

.~
~

5,t
!
n

~~
rI

~
'
'
'
i
"
_

'
:
'
~

~
'
~
~
"

-
"
i
"

:
~

~
I

,
•

,
it

_
~

':
l"
:C
_
~

~
~
l
i

;.
~'

l!
':

'!
jo

.f
P

'
l"

..
;

~
3

:;
-i

r
i
'
:

~
I
.~

!
~
§

i:
~
.

~
...

it
"i

.
a

e
..

a
=-

~
l
.
T
~

-
i

•
C

•
•

•
-
-

-
!

~
'f

z.
"

-
.

,
'

~
~
-
'

j
I
:
'

~
i
'
"
~
L
;
/
_

i.
~

..
;-
~

~
I

3.
~

~
~

~
"
?
;-

:
'!'

..
,
q

!
•

!
~

§.
~

,
:.

"
i
,!

!
~

~
,;.
~

s..
.;

r~
:;

.
•

,
~

·
i

..
i

,
"'

_
·

·
..

.
f.

..
-.

=:
.

-.'
"

-..
.:.

..
..=

..
.

r
a

e
s

T
=-

.
-

.
::'

~
~

-'
P

.
l

l
l

-
'

;·
..

=
~

!
-

.
,
'

,
.

"
,,

"'
:.

~
=-

..
t

·
'_

C
:.

.
-
·

.
..,

_
2

-
:

_
..

.
=

...
.
.

_
·

_
,

_
'

:'
_

=
:.

_
=-

::
s

..
..

..
,

:.
=_

.,
~

..
,

".•
•

•.
_

_.
...

!;.
~

,
..

.
,

.,
,

:.
:.

~
•

-
~

i!
7

~
:
;

-:
:;.

~
:.

..
,1

1
.

i
_

!.
~

;r
a.i

.
:f

...
::

~
~

~
i

5
j

;
,;

;_
i.

o
.:

:;
;

;;
L

l
.
'!

..
;

•
•

~
:
;
'
~

r
~
~
4

·
;
·
"
.
~
.
,
-
i
"
~
~
:
:

..
..

:
;
i
.
:

~
J
7
:
'

f.
".

~
~
'
i
'
i
.
.
"
.
~

..
..

~
..

..
".

~
;;

i
i
.
i
.
L
~

!
'
!
:
~
~
_
:
r
~

i.
~
,
,
~

:



Tab le 1, No coo ling fan, unmo d ifi ed T R-4cwfri t

Time A mhi",,' t rn ) n,,,,/ Resistors V Z ,'ner V rit rro t-req 111"
hhll1lll aF "F aF aF vous vou, HI. II,
12:J I 76 76 76 76 15.40 1 6 ,525 5,2 5 1,020
12:45 7', '" '0' '" 15,41) 1 6 526 5.25 1,070 +50
1:3ll 77 '0" 109 143 15,56ll n ,557 5,250,982 ·'0
2:30 78 11 2 I I} 144 1 5 , .~ 7(J 6 ,551> 5,251,049 "0

Table 2, Coo li ng fan, Dale IU I-10's, modified c a~e

7ime Amhient ' "TO J'jllt,1 U" ,\ i.\lflr.\ V Zener V rit P1'O F rC"q 11 1"
hhmm ' F gF "f' "F vous Volts III IV.

7Jo 73 78 83 Q2 15 ,40 1 6527 5,256,240
7:50 7J " 4 92 11 2 15,521 6,5&0 5,526,260 +'0
&:35 74 110 "2 126 15,550 6 ,590 5,526,150 -90
9,3.5 74 11 2 "2 133 15,500 0,5% 5.526. 180 ~JO

Tab le 3, Coo li ng fan , Dale RI I-10's , mod ifie d cage, 13 D E7 rem oved

Time Amhient rr o J'j,/U f Uf".,-j' l lIr,. V ?'../I C"r VriJ PTO Frr-q ,IF
hhnun of "F "I' aF vous Vult s II ,. u-
7:12 72 78 82 'J) 15.400 6.527 5,250,25 2
7:27 72 sz 89 ' 07 155 I I 6.571 5,25h,25 11 ' 6
8:07 72 105 9 ' 11(, 15.555 0.5:-16 5,250, 180 ·78
9:07 73 ' 0' 9 ' 11 9 [5,500 0.590 5,256,2 0 1 ,"

was connc...-ted to the ['TO out put in or­
der to ve r ify corrcla nun betwee n tern­
perat ure r tsc and frequency d rift. A pa ir
of DVM's wore .11.';( 1 cor nu...·tl'd to th ,' 1{1T
Zener diode a nd till' arm of till' RIT pot , I
anticipated till' ca rbon resis to rs and tht,
Zener Itself would d rift ronsiderably w ith
the tempera ture rtso and expec ted th ese
componen ts ltl <ld vt'rsd y .l ffl...-l Frequency
stability.TIll' a tt.ichcd wi ring connectio ns
were tlu-n routed ou t of ti ll' r! l.I-';sis s uch
that the case could bt, reassc rnbtod to tIll'
transceiver. Alltcst cqutpmcut. with th e
exce p tion of th e DVM 's, W,ts allowed to
stabtlize for abo ut OIW ho ur tx-fore pro­
CL,t'd in !-\ w ith thoexpenun-nt .

As can be seen fro m the dat, in Toblc I,
the major heat >lH ' il wh ile in till' id ling or
recl' jve mod e is toward s the front of the
ri~ and NOT t ilt' filMI cage. But how
much hea t bu ild up woul d ther e be in the
fina l t"lg.' under si ruula n-d t r,lnsm itt in;;
cond itions? Wit h tilt' t r.m scciver in th e
CW mode .md IWyl'd ,11 IhL' rate o f 5
Sl'("\ lIl d s o n and 5 !<t'C1l1l d s o ff Ior a p,' ril l<!

IS

o f one m inu te the fil1al cilWe Il'lll pt 'r,lIu Tl>
went from 112 to 121dl' ;;n 'l's .l t pr obabl y
wou ld ho ve I.ept on di mbing ha d I pl'r­
s is ted for ,1 rturph- of hours bu t [ li ke to
baby my fina l tubes! (If a nyonl' out there
wou hlIiketo do n,l t" a set o f fin. t!s, I'd lu­
hap py to c.}r ry th is experiment 10 its u lfi­
rn.u c conclus ion!). Freq uency d ri ft was
wel l w i th in the clai med specifica t ion
w hich is + / - 100 I I I, per ho u r after wa rm
up, f\ly m isgiv ing s abo ut the IUT ci rcuit
com ponents turm-d out to be u nfounded .
Tho ugh tho circu it itsel f is unstah le, till'
VOlt,lgt' increa se wi th tem perature has
the ovcrul l dft...-t o f c,l lll' l' ling PTO frr­
' llit' lKY d rift! V.nying the R[T pot to ob­
t.un +/ - l Oll mill ivolts fru m cen ter corre­
spondl'd to -90 HI. and +~O l iz rl'spl'c­
tivel y . By the wa y. the tota l RIT sp rea d
W,lS 6.115 " II I,co rrespo nd ing to a voltage
ch,mge o f 10.2 10 2.878 vo lts from e nd-to­
end .

Now th.u J had ,1 b,lsl'line, 1p roceeded
with a p l,m of n ttuck . First. ,1 3- 1/2 inch 12
V[X~ hrush ll'ss fan of un known o rigi n

(on lin u,' tl n n p ege 3>J



Ron M..yer, W8 KYI>, o n Ih ele ll w ilh ..n u nid e nt ified h ig h..dltlol p.. l epe ra l ing ..
M..l ico n loc a ted a l Sf. Ign ..li u.. lI igh ..r hllll l in CI "'''t'' I.. nd in l " SJ .

Eric ' lili es , N4TG C, opeu li ng hi s G Re- Ill" ....1. l lis GR e- lIl., sel co ns is is o f lh e
1' (' -2I1H4 powe r su p p ly, the R- II04 rcce ive r dnd tbe RT -J Ir .. n..mntee . T be RT -) i..
u lu.l l ly nnt pMt nf the G RC- I09 ..... 1 bu t i.. the S.lme .lS Ih e co rn ' d I r.ln sm itt er Ih e
T-7K4 with the nn ly d iff,'n'lIr t" l'lt" ing th ..1 it d oe.. lin t h.. v .. cu.lt" bur..1c..p ..to ilily.

I .
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Eari lldrris, K5Fn~, in hi s vi n la ge· eq u ipped hamshack . Hi s AM s ta ti on n m s is (s
of a B&W 5100 and an 1{-3qOA . T he SS E eq u ip tlle n t lln th .. I'-£1 s td .. is .1 I>rolke C
wlt h an L4E Hnear.

Lout s w. Erath, W58 M• •11 hi s o pe ra ting pos iti on . A C E lOllY s its till top of d
hnme b rew Hnea r on the I.'ft and hi s re c.. iv e r tou th e des k) is a Cn l li ns 75 A· 2. II .'
wa s f irs t uccn scd in I q3K as W 5I1T O .
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Brian Ryan, N0LES, Silent Key

Ur ian Rya n. N0LE5,
died on Jul y I inan ai r ­
pld Ot' accid ent nca r
Munich , Ge r many . I
th ink mosl loogli me ER
readers will remember
him Ior an drt iclt' It'll'
Ru ss ian Connec ti on :
mili tary at rcroJf! rad ios"
tha t he p roduced fo r ER
1153, Sep tember 1993.
Altho ugh Ill' w ro te two
o r three ot her hood a r­
ttcles for F.R, the 'Rus­
si... n Con nec tion' .1rl iclt'
wa s truly outstanding .
In th is article he 01 .10­

dgt'ti to combmc f;0f)li

technica l informat fon ,
hi st orica l perspec tive
,1IId humor. lu Ill y o pin ­
ion th is is the most hu ­
mo rous - trul y fun ny ­
a r t ic le WI' h.I \I\' ever
printed . I thin "- thl' re 's
.l kind o f ' I{u ssi ,m hu ­
mor' and hecap tun-d it
perfect ty .

I tal ked wi th h is wi ft'
Sally recently .ulJ s h t'
gave ow l ilt' fo llo wing
ln fo r rna tl o n:

Brian W,lS born in Sa tnt I' aul, MInne­
SUld in 193'1. II ~' rec eived 01 Bachelo r of
Science J~'~n·1.' in Elec trica l En~in ....-r­
in~ fro m the Un tvers try IIf Minnesota .
Heserved in the Ll.S. Arm y in I h" ~',lrl y

'60 's w h erc h e W,lS s to tio ned in
Da mst nd t, Wl'sl C!.'rnl<lny ,IS an Elec ­
tro nics Spec ialis t. Aft!.'r the milita ry he
worked fo r M·ve r.11dcft'n~' co n tractors
including - Hone ywell. Alliant T....-h

18

Systemsa nd , mos t recen tly, Un ilt.'d [)1.' ­
ten se.

Bria n's first lovo (dftt.' r his wift.'5.1Ily)
W,lS flyin~ . li t.' ow ned 01 IlI-lR N avion
a nd .1 1I1'nd .,J tho a n nua l fl y-in 01 1
O~h"osh . Wise, for 27 }'t.'<I rs s lr ,l ig hl.

Hrian wa s well know n for hi s ex ton­
SiVI'l'ol Jt>d io n o f rad ios . II is d ream was
to SO rl ll'd ol}" o pt.'n.1 milil,u y radlo mu­
seu m . II' s sad 10 Ih ink Ih .1 1 t lMI d rea m
eluded him . NhCSW
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The Knight Kit T-150
by lim IbnI.. .. , WBKGI
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T he Knighl Kil T -150A, more than just ol pTetty Ieee .

p r iced 1l' ,Hh'rs with .m a dded lh-at h
IIC -10 VI'O. II s h o u ld h.W t' lwen .m
obvious t,1Vll r ilt'! A ll it'1..l j.; ,\\' l' il .. :0. 1'0­
s un ', ind ud ing !> ho w inj.; it ti n till' fr o n l
cov er u{ IIll' ir l <UI.1t.-.II.ll ug . Hut Ior !>o m.,
rea son tlMI I d u n ' l n ,.llly undt'r.,I.IIIl!. il
jus t d idn 'l t·.lldl on .

nul .'llllugh wi th th.· s.l l.~ sp" (" u l.l ­
tions, Id 's h ,I\" ' .1 Itltl" a t w lMI'S in.,idt'
Ih,· T-l sn . Wholl l'm j.;' ling lu rt'p . ,r l n ow

rel ates spt'd fir ol lly 10 m y r ig , w huh is ,1
Knighl T·I 5(lA , Iht, l 'oIh3 vcrs to n . M y
rig ca r ne with ils o r ig in .l l .I...s,'m b ly
molnud l, .1 '1'- 151.1 1Il .IIlU ,I !. .\Ild it h ,1S ,1
nu mber of t'o rr.'ditlns and ,h ltl il ion.,
w rit ten in l iloll.l p p t.',l r 10 havr-h t,. 'n n ,p ­
it'tl Irornau Ad d t'n tl u m li.,t , .,in... ' tl i..­
card ed . Judgi ng frorn II", manual, I
would h.rv r- III s ,ly Ih .11 II"' Tt, .H, ' o n ly
ve ry mi nor d ifft'r l' IK t'Sbotwccn ti lt' two
vcr stous .

C i rcrut-wise, 1he T-I Sll d ' ll' !> Il' l !>" illl l'
o n ib I{I: liuou p . II SI.HI... ou t with ,I
12BY7 C l.rp p VFO Ih,11 run s o n Inll
meters fo r !'illnn-n-r rrJ nsm it tor tltll p u l ,
on HO nn-tcrs fo r " u l r u l fru m -In Ih n lug h
ln, and n n !'i 11K fli Tn mete r u u lput , II is
gOlltl Ilt'Sign pr,Kl in' to h.1\"1' Ih. , vro
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run tin ,1 di fh ' n 'n l, tl"'l.lll y s ub h.rrmonic
(rl"luI'ncy from lilt' (lu ll'u l sot h a t it is
notvpufled" by 1111' h ij.; lw TPOWI' Ts ij.;n,lI
fn uu I,l lt'r St ,l ""I'S. A he ll, fo llo w ing Ih. ,
VFO ru ns ,lS ol doubk-r o n !'ill, -In, 211,m d
15, ,I '1u.l<lru r l, 'r " 11 Ill , ,lilt! ,1 d o uhler
on h. II a lso rUlls ,IS .I Inotl ifio...l t'u-rcc
H )·s t.11 osc illol l"r wln-n lIlt' h unl polnt'!
f rys loll - V FO~wi lch is in Ihl ' XlA I. p lls i­
uon. Ibn "T KO 1Ilt'It' r n ys l,t1s ,-.m l>t,
USt,J o n tlO. HI) o r -10 meter H ys l,lb can
I,. , u sed fTUIIl -1 0 Ih ro ug h 10• •md !'i Ill.'
ny... I.lb Coin be USt't1 for 0 lIlt' lt'rs . The
71K'IJri \'I'Ts l J gt' Tu ns s IT.l ij.;hl IhT"u~h
on H(l .1Ilt! -10. doubles till 20. Iri pl l' s tin
15, dllublt'S nil 10, a nd Iril'lt'S llll n_TIlt'
lin ,II, .' r .l ir of o l-lo 's in pM"II" t. ru ns
s l r, i""h l Ih rtlu gh 1111 ,III h.llhl s . Tilt' fin.l l
p l,llt' I,m " is ., IYl' i' ,II, 1"PI', 't1 Pi- N e t ­
wor k th.rt is r"kd ltl m.rtch -10 to 600
o h ms 0 11.111 b,'l1ll .... tll ,' itl " III.lll y , lht' in ­
fo rrn.uion .rbout wb,u band s lilt' Inter­
1!H,t! i.l It' s1.1j.;l'S [11 n I' ll is not nWIlI ioncd
in l ilt' ins t ruct ion 1ll.1IHloll' I h,1l1 lu find
il out fUTm yself w ith tilt' .li d Ur .l Milh-n
~r i tl d ip nu-tcr rUllni llj.; " ....Ill .l b!>UTp ­
li u n w a ve me-ter. Tilt' m.uru.u ,IIsH s.lys
th.u Ih.> Vf O ru ns IIIl 1«) fu r till meter
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A loo k in!iid e, "w here's the bee f?"

jus t s ru-ak und crm-a th tfw s h iet d be­
tween it and the ch.issts. Thi s rig is
ddi nih' ly no t much fo r fan cy in s ide!
Th t' .lm.l1.ing thin~ 10 nn - is, that w ith all
of Ihi s St't-'m ing ha ywi re, t he m tcrmedt­
at t' s t.lg t'S 'Irccnmpld t'l y s t" blt' . Then' s
no hinl of pa rasi tic llscill,lIi nn in th e rig
no matter ho w things a re tuned . The
mai n reason fo r this is, I cuspec t, tha t
the p l.IIl' coi ls for th e hC I.6 and 71gq
intermediate s tillo;t'S arv both shun ted
by oscill.ll io n spo i l in~ n 'Si..to rs o n R()

and 40 me te rs w here Iht' 7 il'N runs
st ra ig h t throug h . On the ot her ba nd s,
both Sl.llo;t's.l re m ult ip lying and ,ISsuch
ar t' m ueh tes s likely 10 os fi ll'l lt' nn tht' ir
ow n . And finall y, th e 614 6's ,1ft' neu­
tralizcd ,md they e.rch have ,1 r .H'ls il ic
su pp resstug choke in their p la te lead s
milking thorn qu ilt , s t,ln lt,.

The powt' r su p p ly componen ts fo r
the T-150 are mostly under the cbasst s
as well. Tw o s ilicon d iod es a rewt rcd in
a full -w a ve vnl td lo;t' d oub te r c i rc u i t
wh ich prod uc es both non vol ts fo r the
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h14 h pla tes a nd 31)() vo lts for the in ter ­
m.'di,lle St,lgt'S under [O,ll:!. Four 40 mi­
t"rOf,H'lli t·,l p.wi lo rs do an ad cq ua h­
fil lt'rin lo; jnb . Twn wi t h onr- s h it,
gruu nd t'd s ha re ,1 Illl't .ll ca n mounted
a to p the ch 'lss is , the o ther Iw o w ith
bofh s id es hul ttl Io; ro u nti a re p.'lpt' r t u ­
buta r types mo unh...{below . Even w ith
J4 yt' ,)f ol d h llt 'r ca pacitors , there is
o n ly about a 5% 120 liz rip p le o n tht,
C W ca rrie r, and half Ih 'll on p hone
where the power su p p lv IO'h i in g is It'Ss .
There i.. a n OA2 150 vo lt n 'gu l,l tUf lor
the VFO plate .m d hCl.6 scree n su p p ly.
Tht, p o w t'r tr,l n sltl r m t'f , m o u n ted
tops idt' rear bt's idt' tht' hI4h's , is n 'I,I ­
t i\'t ' ly s im p le w ith only tw o st'COnd,Hy
w in din gs, urn- for filamen ts a nd th.,
o t lw r for hi ~h \' O[l,lg t', neither of them
cen ter tapped . As I th ink abou t it , it
,lp pt',1fS th.r t the d,'s iglll-r o f th e T· 150
sq ueezed an aw fullot o f fu nc t io n out IIf
the leas t ex pensive, off-the-All it'd -R,l­
d iu -shelf, ,l\'.l ilablt' pa r ts .

Of cou rse, rh r- rea r wall of tb c ch"s<;i..

("<> <> Iin u~,j nul polgr
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A 1936 Transmitter
by Bob Denni so n, W 211HE
82 Virg inia Ave.
Wes tm ont, NJ 08108

[,1rly ea ch ye ,IT,till' 1\11tique Wi rclcss
Association, 1\W1\, bold s i Is O ld Tirm-r's
Con tes t in w h ich th e pa rtici p,Hlls USt'
eq ui p men t n ' p n'St'n l,lti Vl' o f tha t tn ox­
tsrcncc before WW II. Typ ica l ~ (',1r in ­
cfud vs SW-J' s, II RO 'S, homebr ow
regl'n s and ,1 w id !' va riety o f horne­
01,1(1.' tr onsm utc rs. In l, jg hl nf tht'st , con ­
tests, 1 ,'mployl'd ,I 1\137 t ran smitter"
using a '42 c rys ta l oscfttator . 'lhen in
1994, I bu ill a 19] 4 lriln smitll'r'us in g ,1

6AG? osctll.uor undan H07 fin ,]L Fli Tthe
lYY7 contest, I d t'rid l'.! to build a 1'J36
rig to com memorate Ihe yl' aT th.rt I W.IS
firs t licousod .
Circu it De tail s

Aftr-r s tud ying till' 19J (, QSTs. I d t' ·
ctd cd that m y lube litH'u p wou ld liSt' ,1

'41 ny.st.llost'i l l,llo r and a (,1,6 arnpfl­
ficr . Dur ing hrr-adhoard tes ts, va r ious
oscifl.rtor circuits wvrc t ried . Wilh lIlt'

Pierce osc iHator, c rys ta lcu r re n t w as too
h igh for lh t' s mal l Ff-243 c ry s ta ls ill­
read y ( Ill hand . Th o pt'n lmh>con nection
wa s much better but it no w required .1

t uned tan k ci rcu it. By usi ng .1 250 pF
osc!Ilalnr tu n ing cond enser, it w as pos­
s ih lt' to t unc bo th HO and 4() nwh'rs
w it hou I cl 1<l nging tilt' roil. A Iter the r ig
W .1S bur II, uu-osdll.1lor W ,l S eha ngt'd III
th e JOlle s circuit - St' \' Reference 1 fo r
fu r ther commen ts o n th is ci rcui t.

Cood m.1I1 ' Sl.l h ,d tha t tilt' hL6 sh ou ld
hI' rn-utraljzcd if you want ,I well-be­
ha vcd .11ll1'Iilit' r. I chose to USt· cap.u-i­
t,l llc\' -b r idgl' nl'utra lizalilln s tnco it is
rt' l.llivdy t'ilSY to implonn-nt when il pi­
nt'! output tan .... is used . Now I know
th.rt I1ll om- [...11 t' W about Ih is lypI' of
d rn lil in 1Y]6 bu t [ w asn't about 10 go
back to center-tap ped tanks and li n k
co u p ling ! To gl'l nea r perfect neutral­
iz.•uion, it w as rw n 'ss ilry ttl "tid <1 shield
betwer-n the g r id am i p l.lll' pi ns of the
6 1.1>. Th is s h it'l d .l lso isol,ll t's 111l' osci ll.l­
tor tan k frorn Ihe a rnp l i fier plate em-u i l ,
The s h ield is l11.1tl t' fm rn Ihin tin p l,lIl'
.111.1 is s upp orn-d by so ld t' r ing it to the
g ro u nd lu g on 1111' h-rminal s l r ip nca r

Front Vie w , T h E' ' 11J36 ' AW A con tes t ri g pu is (Jut 15W on th ree b an d s.
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Top-Rut Vit'w - A piece of Lu ci te is g lu t> d in!;idt> the l.lInk coi l .li nd Ih is is
suppor ted by two threaded h ex po..ts ,

( 5 ,l nd 10 p in H ll f the 6 1.1> socket - .., 't'
photo showiug bot tom view .T jwshn-ld
extends uvvr ,m .! 10 the end of till' m-u­
tr ,lli /-ing rnmh'Il SI'T, ell.

The hl .6 1,ln " .·oil , 1.2, is m,ld t' from an
old Al l{ DUX cuil , lwo in ch.,s in di.uu­
e ter, w ound w tt h No . 16 w ire ,II 12
tur ns pt 'r im-h . The co il h,l S 11.75 lurns
wit h laps ,11 4.12 ,In ti 1l.2 lurns frnrn l ilt"
J2 .' nd .

J3 p.' rlll it s O llln t't:l io n In th o' s l,lI im l
SEND- REC EIVE s witch . Thu s in RE­
C EIVE, the Ir,lIls ll1ith 'r I IV is Off ,Hul
the 'tB mt'n'll ry vilpor n-cti fh-r g,' IWT­
arcs no 'hash'. Sw itch 57 p, ' rm its 1. ....11
contro l of Ifu- transm itt r-r when it is
bt'in~ It'SI. 't1 on Iht' bench.

The powe r s upp ly US. 'S,I ptn,·.'r Ir,m s '
forme r gtv cn to me ,I yt ',l r ,lgO. I would
hav e prt'fL·rrt·t1 t11l t' gi v i n~ -1 1M) \' lItls DC
but I used Wh,l l I IMd . To S" O H' · ~1l'1t1

rq;u latilln, I tlS" t! an 1\.1 nw rrury v,l l' ll r
rectifier anti ,I cho kc- tnput fi lh' r .' 111 '
ploy in g ,I Iow- re s ts t.mce s w ing ing
choke. The 25 K b l.'t,tI. ' r p u lls abou t 1-1
rnA s l,m d l'oy cu rrent. AI this c u rren t.
Ihe cho ke ind uc tance is over -10 I l t'n rys
whereas ,my lh ing over 25 11 wo u ld b.'
suffic ien t In , 'nsu re );{)tld rt ·g u l,Hill ll .

2.

Th,' fi l,lm,'nl wi ndi ngs uf Ih is powt'r
Irau..fn Tnll' r were d.'Sigm'tl for ,I h r-ol vi ,·r
load so i t wa s nv... ·ss,l ry hl .l,1t! R 12, R1-1
a nd tH 5. TOil h igh fila rm-ut VO It.lg t '

sho ru-n s tube l if. , ,llId tubes .1fl' too
St-,un' .lTltl.·" p,· ns i\'( ' ln he- w,ls l. ·,!. R.,·
~is ltu K12 W ,l S nMd ., by w ind in g T r o f
No. 22 (; w in ' nn .1 I wa ll n~istll r as .I
fornu-r

Tbe ta p o n RI J W .IS St' I I.. giv.· .Ibtlt ll
2<J1I volts h 'y d own w hen th.' fin ,lI is
full y 1,1,1.11'.1. Th is II.T u rred w it h th etap
.Iho u t 0 .6 inelll's fro m IIIl' t'ml of Itu­
rest - tor.

A (I-I rn A meter is used Itl m.' ,l SU rt'

.'i l lw r )t r id cu rrent (5 rnA fu ll St-a ll') u r
pl ,llt ' cu rrent (150 rnA fu ll so:.ll.,) . Th e
mt'lt' r resis l,ln c." r lu s Rill W,I S m ad e
IUI MJ oh ms so Ih.iI Ih., fu ll St·.lI ., deuce­
l inn Tt''1ui rL'S I vol t. Thu s w ith R7 equal
In 2~J ohm s, full S\~<l t .· g rid cur ren t rvl"
Tt' S,' ll l s 5 rnA . 'llu- plate current sh u n t
Jl·sisll'r. R':l , 1ll,.·tl S 10 be 0.71 o hm s. I
us ed three 22 ohm resis to rs in p.ll.l lld
.111.1 the n add .·J a noth.. r s h unt u nti l I
gol li lt' req uin-d n 'Sis lann·.

In o rd .·r In .I[ h ieve ma ci m u m rclt­
.l bi l ily. rhc re .Jr. ' no p.lpt·r cu nd .' nSt·rs
in Ih.' tra nsmitter. All are mic.l .'xet'p l

conl i n u ..d n l' -' poIg f'



Bollom V iew - The oscill~lor co il, Lt, is just b eh ind tu n in g condenser C5.
C~t hode bypa ss C8 is be low Ll .

C I6 wh ich is m yl .u a nd C17which is an
electrolytic rolled .11 600 WV. Key in g is
ch tepless and thump-Ire...-.
Co ns tr uct io n

Ins id e dimen sio ns of the cha~si~ a re
12 X 8 X 2 inches. It is m ad e of .062 inch
alu mi n u m. The fron t panel is made of
.08 inch alu mi n u m and measures 12.62
X 6.5 Inches. Th e oscilla to r luning con ­
denser, CS. is moun ted o n th e bot tom
sid e o f the chassis us tng fiber shou ld er
wa sh e rs 10 insu late il from g round . A
bakeli te shaft ex tender [Birnbach S3~)

ex te nds the sha ft o u t through th e pane l
a nd eltml nates hand ·cap dci ly e ffec ts .

The oscillator ta nk coil, U , cons ts ts o f
19 tu rns of No . 24 wi re mad e from n &
W stoc k 3016 (32 TI' I, 1" Di.l ). T Ill' 6L6
ca thode bypass, ca. is di rectl y below
thi s co il a nd o ffe red ol m eans of s u p po rt
fo r U . A 1/ 4" th ick p iec e of l ucile was
g tu ed 10 C8 and 1.1 was g lued 10 this
Insul a tor.

A number o f No. 18 hul t'Sw ert' drtlled
aro u nd the periml.'lt'r o f th e chas..is ,
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above the bleeder, R13. a nd arou nd lilt'
616 tube socket to p ro vid e vcntttanon
a nd assure cool o ('i· rdt io n.

An a lumin um sh id d 3 in ch es hi gh
and 4 Inc hes lon g is p laced be tween lilt'
os(.'iIIa tn r tube an d the fin al lank co n ­
dense r, C 12. It W,l S nt'l"ess.Hy to rotate
the bod y o f C I2 abou t 450 because of
Ihi s sh iel d.

For sa fe ly's sa ke, I co ve red theterm t­
nal s o n the back o f meie r M I. 1 used
M or tt te W t'dth e rstri p & Ca u lk ing
Cordw. This is sim ildr to m odt'iling
clay and ad he res w el la nd ca n be Shd pt'd
to CO Vl' r the meie r terminals ,)Od solder
lug s. Le t th is se t a day o r tw o. fhcn add
red paint.

Attcr all th e h oles were d rfllcd , the
ch ass ts and panel were sa nd ed an d then
polished w ithOOOO s tet'i wool. The panel
was g tven th ree coa ts of Sp ray-on 00343
ye llow prim e r sold by Sbe rrna n-w ttl­
iams fo r use on a lumin um a nd non ­
fer rous metals. Thre...• coals o f bla ck
se m ig loss ena mel co me next . The heads
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of till' meter mounting SH ews were
pain ted h l.lek. Then both Tl a nd L3
WNt ' cleane-d .1Il J sp ray ed w it h bl.u- k
lacq uer . The p.lIlt'! l'on tfo ls WI'U' I., .
betted lI sin ); d ry -tra nsfe r le tters. TlIl'Sl'

were COVI'ft'd w ith .1 th in proh' ( l in'

layt' f (lfS-l lly I l .' n~·n 1.. fi n g O;' rn.l il (lM I·

JI

lng . 1\ nne-inch wi d l' p,lfw r d.lI11p is
moun ted bet ween rI ,lI1J M I to hold .1
pit'CI' o f fi lc -ca rd s toc k tbtin); the Ire­
q uencic s of th t-' l' r ys t,lls in cu rre nt use.
Tune-Up

C heck th.. osctn.ucr ,lIld .lm p lifit·r
t.w l circu its w ith .t grid -d ip pe r 10 pre-

n . n li n u ..d o n r"s" 37
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The 20· tu be nAGS tran smitter.

tance . Thi s is primarily tbe res ul t (If ttw
in te rco nnecting wires rat her tha n the
tubes themse lves. I IlW,lSU H'd a bo u t IS
pF, Th is is enough to turn the ampli fier
in to a finl' free ru nn in); osci lla to r. For­
tu nately , another re la t ively mode rn too l
ea rne to the rescue. A broa dba nd ft' rr ih '
tra nsformer, 'f l , W'1S used .1>; ,1 ph.1Sl'

inv e rter an d IWllt rillizing capacitor e n
allowed till' circuit and lube fl'l'dbild..
capacit a nce 10 be neutralized . Adju st ­
ment is e,l Sy .

W ith thot ransm uter u n p lugged fro m
the AC line, a signa l ge nera to r is r on­
nl'l"lt'd 10 the oul pu t,.l s~'ope 10 till' g rid
line, ami e n is adjusted fo r a nu ll.

Atn-r th e ,l m p lifil' r s ta rted behaving
as an a rnphfier rat her than ,1Il oscilla ­
tor, a 11l'W probl em was id e ntutod . VI IF
parasifics were p resen t in IIw output.
Ra, Rh a nd Rc were added .l long w ith
th e serit,s netwo rk C d a nd Rd . Thl' Sl'
res is tors p ro vid e re s ist ive lo.Hling ,H
hight'r freq uencies a nd l'ffl'Clivt'l y elimi ­
noted the pa ras ifics . II neon lam p wa s
connected to till' ou tput circuit ,I S ..1 vi­
sua] outpu t indica to r. O ne lea d of the
neo n lam p is connec ted to C I ,m d th e
other is insulated a nd p l.lCl'd near th e
chassis. Suffic ien t C,l p ,lCity to g ro u nd
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resu lts to ltgh t tho neon lamp ,11 no rma l
t ransm it te r oUtp UI.
He ider Ci rcu it

In iti a lly a1l2 0 hea ters were con nected
in series and o pera tt' d off the AC lint'.
Du ring ,,;tr ly lestin g sev era l tu bes fnih-d
wit h cathode 10 hea te r sho r ts . Exam i­
nation o f tilt' tub" sp ecifica tions mdi­
cared ,l ma xim um cathode to healer re t­
i n~ of YO vot Is . In th e w ay I Wd S usin ~

the tu b" s , the ca thod e 10 healer vol tage
for the tu b...s ncar the end o f 11ll' s tri n g
u 'M I1l'd 135 ( the rat hod e VO[tilgl' ) +
12lh l .414 (the peak AC voltag e),=290
vo lts . EVt ' 1l conserva t ive lube ra t ings
coul d not d eal w ith that . Th e hea ter
circ ui t W.1S mod if ied as sho w n in thl'
schemat ic tu tw o scr i l~ s s t r ing s in pa ra l­
let and fed th ro ugh a d iodoto cltmtna tc
tilt' positiv, ' half cycle fro m the heater
su p p ly. Usi ng the di ode red uc ed the
RMS hoa tor v() lta~e til the original val ue
by turn ing the s u pp ly o ff for ha lf of the
tune. The pea k ca th ode to h ea te r vol t­
,1gl' is no w 135 volts, s ti ll more than qo,
bUI furt her tube fa ilu res wert' cltmi­
natcd .
l n ifi a l Adjustment

[niti,l l adj us tment s were m ade w ith
th e t ra nsm it ter t ur ned off ,Ind u n ­

co nl inued n..xl pdgl'



20 6AGSs in " ",ull rl from prr viou s P"'K('

Und t'r{ h ",so; is view o f th e nA G S tr,ln s nl ill er

Parts List

N F2 - Radio Shac k 272 - t IOO
Ra, Rd - '"'7 oh ms
Rb · 33 o h ms
Rc - Sf>() ohms
TI - 32 lu rn s #28 cent er t,l r p"ll o n
Am idon FT50--{)h1 co n '

MI · (}.JOO rnA
N EI - R<ldi o ShM k 272 -7 12,
.ts....Ki,} tlod rt.'Sis lo r b ui ll in

Ca paci to rs in p f ex ce p t .01 u F 1000V
Ind uclors in ull
Resi st ors in o h ms

Ct - 220 p F maximum
C2 - 1500 p F ma ximum
C3, C4 - 220 uF , 200V
Cd - 15 pF . 1000KIV
C n - 4 ·20 p F ceramic trun m er
DI - h.2V I w art lC nl'J J ind l'
KI • Rad io Sh.ll"k RS27S-00S

plu ~~l'd from till' wall. Onl y t wo .1\1­
justmen ts ,1fI ' 11l'1'd l'd , tho p i netw ork
ou tp ut circui t and the ilt'ut r ,11 L, i n ~ 1",1·
pacltor.

Te mpo ro rtly 1"llIlI1\'I' t ,1 1(JOO o hm ( M ­

bon film resis tor from till' p la to.' circu it
to g round. Th is va lue re pr esen ts tbc
desi red p late IIMJ impc...lance . Nl'xt con "
ncc t an an tenna ,m ,llyN r, e .g . an MFJ
247, to the o u tp ut co n necto r ,} nd ,ld lll ~ 1

C l and C2 for mi nim u m VSW R. Th is

,Hl jlls tn1l'nt p rese ts till' Hlll in~ 1',l p "ci­
ItlTS vl'r y close tt l the Ilp t im um sd tin ~~.

Remove the 1000 oh m n-s ls to r a fte r
1l1,1 ki n~ th is il Ji\l ~ l nll'n t. If it is h-It in
p l.n-ea ud th e powl' r is turned on, it w ill
remove itself in il cloud o f s mo kl'. The
~l loI l o f the nt'u t r,1Ii 7il1~ ,ld jlls tnw n t is 10
I" ...l c t ly ca ncel theeffect o f the tube a nd
c ircu it C,l p,lc it.l nct' bet ween thl' con tro l
~r id .m'! the pla te . Th is is I' ,ls ily acco m ­
r li !'> h l'1.1 b y i njl'( lin~ oJ s i~n ,t1 in ln th l"

<on l i n u~.J o n p"'Kr J.8
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