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The m din rddin th dtl WdS u'j i l1 ~ WdS th e G KC - Iq (1'- 1'15, R-3'J21 It ru ns db ou l 120
watts oul put 1111 both C W dlll i AM w ith t ht, s upp ly th ilt I am u s ill p; with il . Draws
about 45 .Im ps o n trans miltl'r with the recei ve r on s ld n d by .In d in t he receive
mod e il Jr.lws .Ibuu l13 " m p ". I i1 lso took ,1II 0 oK th e GKe -q ra dio bul diJ o' t use i l
at a lJ. l.olsof Q R M so jus t rdn the b ip;ri K. The a nt t'" n n a WdS .I IbOM Jipn lt' ft'" J wi lh
450 o hm bddN Hu e I huu ~ h .l h"meb rt'w IlInN, T he generato r is .I 3 KW Il o od Oi
Ihdlus l'd dbo ul J Kdl lo ns o f KdS fo r 10 ho u r"i o f ru n n ing Hm e , I h" J J C \ V con tac ts,
o ne eac h un 80M, "'OM, a n d 20 M dn d 15 cnn tdcls o n ,\ M o n 15M . I w ..s k ind of
di soIppoi o lt"d wi th t he 1bOM d ipol t" hul l th in kl h olt IUCol linn h old :o. n mt' lh ing 10 do
w ith it . Al..n I .1m s r o il l'd , .IS he- re a t hn m t' I u se .I 15 M loo p Ihd l is in .. vl'r ti u l
co n f ig ura l io n! T h is a n te nna w orks lIt' ry we ll fu r m e.

I lhin" that tln- I hUM ,1n tl' l1 lM \\' ,1" \'l 'ry
dirc..: ti\'l ' 0 11 20M ,IS Il'n- Il. ',t lHom i ll~ I
worlt'!! ,I (1,II" w in So ut tw rn C,lli t"rn i,1
on CW w ilh S' ItJ S i ~ I1 ,l ls bofh w ,, ~' S . I
I1Mlll' ,Ihllu t IS 1' 117 cout.n-t-, Hns Yt'<l r "11
both CW ,111.1 A~l in " bout 10 huu r-, of
gl' I1 I' r,l tnr rUllning time. IU St'd 11ll' e RC­
Iq tilt' entin- tirm- wit hout ,m y troubh-.

TIlt' only I hio~ th.u yo u m ig ht w an t
to f h,lIl~" i-, t hr- s toUt ,111 .-:1 s lo p tum-c. In

5

Ill}'. ',ISt' I ha vr- tn ~<I to wo r" <I n Mo nd 'l}'
so I sh u t dow n ,lb" u l lloo n o n Su nd ,ly
S' l I ... 'uld ~t't ,111o f Ih,11 s lu ll Ih,It I ill.. t
h.ld 101.1"-" w ith 111\' (, ,1<' '' into the- r.ufio
room , and s l il l b. , ,lb l,' lo move till Mon­
d.ry (th,lt'S the b i~ proble-m with milt­
1.1 ry ~.,.I r ). A10.<1 I (l il ly w lIr l ,' d ,lil t! h,',l rd
Ollt' othcr !<o1,l l io n th.rt W,IS " pt·r,l l in ).;
po r t,l bl., . A 101 of fun W,Is h,ItI and we
will do it ,1 ~" i n Ill', t }" ' ',IT. U~



VFD Reports Continued

Ch uc k T I' i'l t' fS, W4 M EW , with hi s V I'D s ta t ion th,lt he loc a ted a t th e Flirt's! Ifi ll s
Racket C lub ou ts id e Au g u'i til, GI'Of/;i.l .

Ch uc k Teet ers, W4M EW
As PI'TYOUT f il II'S, l'ndo sl'd is my I ,,~ ,l ll l! p hn lol'lli ry in yo u r Villl,]!!;(' Fil'ld 1).lY

Co ntest, JIltW 1:l/1 4. Wh a t ,1 Wt'l' k,'n d in (;l'o fgi,l , no rain . no thunderst orms, no
t' <.j u i r nwn t (,1i lu res. ,m.! n o I'f0l',l /!;.l t inn . C t' r !,] i Ill y BM ry w ill }; lJ d own i n hi s tory ,IS
om' of lilt' b.'st St,l t'doT" 01 poo r I'rtlp .I/!;.ll ion co nd itions , \VIl.l1 few sig n .l ls th.u
nlU 1J hI' I"" HI! th ro ug h ti ll' [wi st' on -lO'ltld HO wvrv lo ng s l..ir a nd not in lt' ft 's lt' d in
contests. Sund.IY morning .W W,l S clOS t' tonorm.rl to r ,J lew hours b u t X(l/ 7~ tu-v cr
los t its cr,wi ng fo r noise. .md IIIan d 211 ne-ve-rr rod uccd .1 hoa roblc C W or AM phone
si g n<1 L

I k spill' tlu- co nd i Iillll S I d id tIl,111,1};l' to cram I C \V ,111.1 7 A M p horu- nlflt.H"1s i nlo
" hours uf inlt 'll sivl' 1l1','r,lI in ;.; . M~' ;.; r. 'd l,'s t d is,l p po inl Tl ll' Il1 howeve-r W,l S Ih,1t I
never IW,I rd t Ill' s i ~; ll 'l l ll f 'HI r l' st" I'Il1l'd ed uor N/lCS \V, Jn I,K t [ \V ,I S so d l' s lwr,l tt' thai
I wou ld ha ve worked WHKC J h.id hi s si ;.;n' ll lu-c-nhr-a rd ( I don't norm a lly wor k WKs
who de-a-rt ()h io w hih- rt'lolinin g Ilveir r-alls }

Ttu- only hig h poin t w as IhL' old Con sl'l Comrnu nicator. w h lch hea rd I'M jus t fi rn­
wil h s lo p" dl'h 'di tlll , ,111d ,lpp,l fl'ntly h,HIl 'IUlugh inddl'nt,Jl I'M on tilt' t ranstu ith'd
s ig rl.l l ill prodlKl' 10 ( <1 1n lll t,l rls (m y I'H"lrr ,m ;';l'd 10C,l J A M con toct hold oq uipnu-n t
tmuhlos ). S in n ' this W<1 S ,HI A~l /CW c-ontest . if you we-n- sn lr ing con tacts. how
wou ld an AM/ I'M l'xd MIl;';" he sr u ft'd ? JR

6



Musser Moore, W0A S
Wt·lI, he re 's ,1 p ho to of ti ll' sd u p for

Vin l,'gl' Fit' IJ D<l Y wl' t' I<,' nd , I was us ­
i n~ .II{ ,l n~er II (b.udnot ).mI IQ - I -tllXA,
" Va..in~ M.ltchholl .Wl! .1 I I Y~ ,l in t.lP' ·
douhh-t .1n h'rm .1 u p Oil .1 ~lIyt.·d pole
ab o u t 40 feet in tbc air. I wa s loc a te....i
west (If Fu rl Cull ins, Colo. in Iht' fool­
tnlls a t .1I'ou t b300 ft....·1 elevation,

In tt.' Hosting weekend . This w,:as .11",u
th e wl...-j.c nd o f tbc ARRL Ju ne VHF
QSO P.Hty. so I W.IS wur l i n~ so me h

meters as well . 45 M PI I w ind s p rm'id ,'d
a n .tJ l·q u.l le c h,:a llen~l' to ~t'tti ng .IIlY
.111 11'1111<1 up in tilt' .u r, b UI pu shing ol 3

KW gt'T1l'r.l lo r a ro und lIlt' r,\~IUre W.I S .l

goo d "w a rm- u p" tll IW l1d l - l' n' s~ i n ); th t'
a ntenn a su p po rt pok' I II an uprigh t po ­
sit ion !Till' lightn ing I'n h,mn'd th e thrill ,
In lhl' cud eve ryt h in g worke d gre.l t,
bu l I ln'MJ very few , if .m y. VFD sta ­
t ions on the air. C.l ll, 'J CQ 'ti l the co ws
ca rne ho rne on 5.l lu rJ.lY everung, but it
Sl' \' ms m y 50 w a tts wasn't m.t li nKmuch
of a n imp ression th rou gh tht' s ta t ic .

7

I t ld ,I fin d n>nvI' rs..l tion w ith lh., rt'gu ­
lar Color,ld ll MUnli nf; l ; rou p on SlInd "y
m o rnin g . T'hv r n uudt.iblc inc lu d l'd
WOZUS wi th h i~ hllgl ' s ign,' I (Illtrl'l r
mod ulan-d by an HU,'i to an inv r-rtc..l VI,
":OCD! in Dt'lw il L ' \" t,,>, M N w ilh his
C lo t>t, King -ItItJII / SX-2H .lIld o llw rs­
NO rvl. . K(X )J. KTrK), WOOD, Kon,.

I'd sUlQ;t's t fo r 'u lu ft · v j-Ds th .u d il ·
ft'n'nl col tt'gori, ,,> 01••pt.'r.l tinn l>t• •,~ t .lh ­

Iisht'd , I know s." 't· r ,t l home-baved
AMt'rs w ho wou ld h,Wt' ,·njnyl...1 filling
tilt' d hl'r wit h nn-e .w ll il!, h u t h-It th.rt
tln ly s t.l t ions th.rt w. ' rt' .l c! u .l lly I·sl ,. h·
li ~h l'd in tIll' b ....n i,·s W I· rt· t' /1nUIr.l ~;.·t1

10 I',H lidp,lt ,·, I u nd l' rs l.m d th .rt ti l\'
un d ,' rl ying itl" .1 0 1 ,I li t' ld d. IY i-, jllst
lh ,l l-~l'lli ng u p ill thc- fit·ld , with ,,11
rh.rt en tails. I th in \.. i n order to ern-ou r­
.lgI' m.. rv Villl .lg., .ld ivi ly, l's p" I' i" lIy
cOll,> idering lh t.· ~n'igh l , ir,l~i l ity , .Hld
value of th e ",o nw tlf the n ice A M gl',H
we sho u ld t.·noIUr,l);l · h..me-ba ...·J s t.l ­
l i.. ns (l' nwrgl'Ilt')' r o w"r .m t! h,ws.. . ·tIltl
tht' ~r id ) to join in th. , Ir.ly, I;.R



VFD Reports Continued

M y ,\ N /G RC-'1 s e tu p o n th l" taifga te u f th e Willys .

"

Dick Di llman, W6AWO
WI' lril' ll. ~1 ·.ll ly . WI' );.l\! t' it o u r best.

Bu t o u r V i n t,l).;l' Field J),ly ]YY!'l p l,lnS
were Irust ran-d ,l l t'\' I' ry IUTn .

A cou p le of Wt' l' k s before I lll' t'v ,'n !
Tom Ho rs fall. WAt>O l'E .m d I fo und
wh.rt ....-emed tn l>t. Iht ' pt' rfl'Cl 10c .lIi,,"
dt ... fo rmer Ai r FOTet, base north uf S.1I1
Feanctsco. Th is Sl'!' rn,'d ,lr r ropri.ll"
s inn ' we pl.ullwJ h i II....· v in t,)).;t· O1 i1i­
1.l ry ).;1'.lT I'x fl us ivd y. W " fou nd .1 SII1.111

hi ll in a n IInUSt'.! p ort io n o f U'Il' h ,lSI'
thoug h tfu lly "'l u ir r t'd wi th two aban­
doned u t ili ty I'0l,·s ju st ay in).; {lui to
havea ntennas hu n).; Irom them ... " ' <l'I­
len t! WI' S .1 W no rea son In burden th,'
•1uthurili ,'s w ith d n'qul'Sl fu r pNmis­
s iu n to us,' Iht' s itt'. I I Wd S
.1b ,ln J IHWd .In .! n o b od y
M" 'mt" l lo no l in ' us.d u r i n~

our ~ cn tl t i n).; tnp .
So the-re we w i-re .11 tht'

s ltc on S.l tu rd,ly afte rnoon
h,lp p ily s l ri n ).; in ).; up ,III
Mlrts uf win'" in .111kintls of
.tifft'n·nl drrocuons . I ha d
m y AN /eRe ·., wit h DY-XX
d yn .lmolnr p,lWt'r su p p ly .
Tom h,ld h is BC· 1301> with a
I' E-11>2 ).; .' Iw r,l to r , I evr-n
h rou gh l t w o EE -X fi.· lt!
phon.... (in It·.l tlw r ("01 ..' ·... of
co u rSt'!) 10 lin !. o u r two 10­
C.l I10ns.

So on Wt' wvrr- ~lint,\j by
forme r KI' Il t'n,,;int"-' r Tr.Ky
R,....~" WI~TMY; f,·now m ili­
I.Hy rad !o collector I lt·nr)"
Engs tn ' lI1 , KI)flKW II; a nd
Adam Mc L.1u ).; h l in ,
KDf>Pt X=, ,I g n ',11 YOIIII).; !.id
w ith rdd iu in his soul. Thi ng s
Wt'n' sh.lp ing up!

But then N.wy ..,'("t1 r ily
arrtvcd in the form of two
21 y.,,Jr <l Id !. i tl ~ w ith h Ull

r utsa nd c m m pi sto ls . Ou rhlu ff worked
for .1 w h ile b u t soon the y were back to
kn-k u s .md o u r w in'S outa the rt· , Of
cou r-a- I kno w th.u the o rig in,l l Opt·r.l ­
lo rs (If ou r rad io s wou ld h.IV" defe nded
rhotr pcrirm-ter h u t we d ,"Ci tl,'t1 lh,l t d is ­
c ret ion was cal lr-d fo r in this C.1St' .lnd
);Inolll ily coil....1 up our win'S.

St l Iht' fin ' of u s );.lIht, rt 'd .11.1 ne,uhy
p,u!. WhN" w r- IIS'd about r,ldi os , told
1,111 radio ta lt's and revie-wed wha t wr­
' sho u ld ,I' dom-to those St't'u r ily ).;u,u d s
and ho w lu d .y Iht'y were 10 have t'S­
ca pcd n u r w ra th . TI101 1 s t' III,' d , we ti ,··
( iti" d it w as l inll' to ea t and .Ilijo u rnt·t!
Itl ,1 lOt-,ll n 'St.lur.lnl whore we h.ld a
di nner th a t cou ldn't boo- l,,·.l t .
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VFD Reports Continued
Barry Wisem an, N6 CS\V/O

At the ~u~);es li {ln tlf Fred, KrOO \\! ,
(wh" p lanned In p.lrticip.l lt· w ith u s but
hMI toca nc el ou t dUt, to h us illl'SS obti ­
~.I li tlns ), WO' chose M u ll'Y I' ll in l, "" "T­
loo "'inK Monument v a tb-y. Utah ,JS our
VFJ) s ilt,. W" could ha ve f" u nd ;\ n i... •
loc.rtton th'l! w.lsdo s,' r ( ~1 u l . · y Poi nt is
110 mi lt,s fro m when- W I ' live] h u t nuth ­
i n~ sU lfu ly ~: r,l n d j ll"I' .111<1 unique,

Sh ir l.·)' . 1I1 d I d rovr ove-r to O U T s itt'
S.l lu rd ,ly Illn rn j n~ . Wl1l'1l WI' or r tv....1 ,1

vo'Tit.lh l,' K.l1.> W .1S h l l ,w in~ . I km-w II1O'ro'
w a.. no \\'.1)' that j u st till' I WII lI f u s coutd
~.·t lilt' .m lpn n.l m.i s t lip .111 0.1 KUP 'oJ
(Ca p . WOXc. who w.l,our VH)CW up
wasn't s.:h....lul....l to .l rrh'" u n l il !.ll, ·r ).
l .u.l..il y iU" ! a-, we were ~d l i n~ Ih.· n1ol..1
inlo pu.. ition fo r h tl i..li l\~• •1 C .·rm.ut
lou ri..I, " llerbert" . ' .W l<' w h.,,'1i I1~ by o n
his hiryd.·, I I.' W,lSMt lhi lly \'t'r y eruhu­
..i,ISl i, ,l b" ll l lll' l r i n~ us , T Ill' Jtl ft llI,hl
went up ' Iuir ll y in s p it., nt lilt' w ind

lIy the t ime 11"'1 Cdr Mriv l'tl - .I
f tl ll pl . · (II hours p r io r In the s l,UI " I
Vrll-IIl,lJ m y 7~M .lipn l., strlln~ "I'
(ft 'd w ith 450 ohm upr-n-wire ft·...llim·),
,III m y ).;.'.Ir set lip .md h,l.! ,1 Ir",ld y
1l1 ,1 ,k .1 p rd im ill.Hy te..1Q SO wi th Bill,
\VHVYZ o n 14,21'111 , M y s l,l l in n nmsislt·d
lit ,1 Vi ldn).; II, ,m d r~ -:Nn ,lI1 d ;l Dentron
,1It h 'I1 Il,1 tuner.

\VI1 , 'll Cap ,Irr iv" d w r- i~nt h is 1ll.I..t in
lilt' ,Iir ,llld h is g , ',l r ...·1 "I' jus t in l inw
for It", s l.If t 0 1 vn >. I l is s l.lh o n ",'n ­

s i..It,.t nl 01 C SKV ,lIlh' lIIlol (o n .lbtull .1

2l1tl nlol ..t ), ,l R,mg" r ,lilt! 7S/\-4 wi th ,I
[ohnson ~t.ttt-h l>t . " unu-r.

W., p ,'>S iti ol W.t o u r tWI> ..I.ll ions 21MI
II. .lp.u l w it h Itw gt·m ' r.l ln r (.1 n'n h"l
H ond ,l to I( W un it) p.....iti om..t h ,lIfw,ly
hd w."."n u s , Th is ,l rr .l n~~t·nH'n t work ... l
o u l \'l 'r y w . ' 11 a nd ,II nn tinu- d id w.·
mtvrfr-rc wi th om- .mouu-r.

W hil., Coif' s ta rted w orking CW st.r-

Cd r Allt'n, \\' ,",e x , wn rl..r oJ a bo u t 25 " Ia l i.. n~ o n C \Y but nu ne of the m were
p.H lii pdt inK in vrn (ru m th e fit" loJ "
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tion s on 40, I concentra ted on 20 M AM .
Iwnr k.,t1st'v,'r ,lI r"~1 1 l .lT~ on Itw Wh llQ I
Mem or-ial AM Nl'I 011 14.2Hh before I
moved over III 7.'5 . l thought tha t condi­
tiou s on 20 wvre v, 'ry ~nod evid enced
by the fact that [ was heMin g low -power
s t ,l tio l1~ IOlld ,m d rlv.u- . My best DX 011
20 W,lS Frn nk , VE5NT, up in Vb,'IHmt,
Sas ka tchew an.

75 me ters W.1 ~ nois y ri~h t fro m ", Hly
"\"l'ni n~ on hut the b.rrniW,lS n ' ry wor-k ­
ab!e. I worked s.·v .·r,ll low -power s t.r­
tiori s (Dennis, W7(j I IO , in G I. 'm1,11."
Callf., for exam ph-, who I 11.101 ,ll so
wurkr-d llil 20 meters carlier] h u t 1 ft'l l
th .it there W,lS just not very m uch A M
iK t iv it y o n IIw band .

[ Iist"lwd Oi l ' \(} for AM ,K tivit y but I
d id not Iw,H ,Iny <1t ,III. I tho ugh t uf Bob,
W5 I'YT, whih' [ W,IS tu n ing aro und and
thnu~ht th ,l t i f /1t' we're s t ill ,l l i n ' thr-rc­
wou ld h.rvc b'TEl at le.i s t ,1 rouph- 0 1
st.t t umson 40 th ,lt I could ha ve wI'Th'.!.
W, ' ~h u t d o w n alxuu midn ight.

T Ill' flJ llow i l l~ morning [ fin 'd up thc­
g" lll'T,ll oT ,ITOllIHI h '1I1d mad e m y fi rs t
con tact wi th Ji Ill, K7JEll (I0(,1\«t! in C k n-

d,l II', A ri.-: ., abo ut 300 to 400 m i los .HVi1 Y)
a 16.20 Colo . tim.' (it was 5.20 in Ari z. !)
011 75 m eters . IIc W.1S a bou t :"10 O\"l'T lj

and Ill' g ,H'" Ill" ,1 211 ove-r 1J report . Th e-n
lh . , whole A riz.. ~ ,1 1l~ , ·.l llll' (HI freq ucm-y.
I' To p,lg ,l tio n WilS g n ',lt '1I1d it was a bso­
lutel y w ondcrtu I 1,IIk ing wi th tilt' gflHlp
,lI1 d \Valrhing tbcs un,» , it ra rm- lip 'Illd
s low ly Ira.-h,d ,KrtlS~ 111l' v<1 II.,y flo or
fro m ,',1 St to w,·st.

I s tay ed 0 11 75 u nt il the b,llld s t<1 r tl'd
10 ~o o ut for us and tln-n I w ent t" 1(l

wh...rc 1'·;1 I1.'d and (";d led ,1I1d ,'.111,'.1. I
thoug ht there sho u ld be sorm- .icttvu y
in th., AM window ,IS[ n Hlld 1ll',lr p l" l1 ty
o f sid.' ba l1d s 'l u ,lw king on the luw "lid
o f the h.uu! Fin.il ly , fin ,lll y [ got ;1 ( all
fnun St.ru, WAfJSKD. in O klahoma Ci ty .
\V., h.u! g r".lI p TllI',' g,lI ion lu-twer-n liS
,lIl d we t,llk,'.! for about half an hour .
I It' \V,IS r ll nl1i n~ 1l} wat ts 10 a ver t i ..al
,lIl t, ' I1 Il,l ! ! TlMt was Illy o lily con tact on
10. Ne xt y.'M [ , 'xlw .-I th.rt [(] wi ll Ill'
wi .h ' "p"n ,1I1d th.rt ~ h o ll i d I", ,111 1' 11 ­
rl1Ur,lgl'n1t'll l for more p, 'o p l,' to p. \T­
t iri l' ,l tl' ill VFD .

•
Sh irley a nd nU TdUB S a m .m tha, on the ri m of M n n u nlt'll! val ley. w ., '11 be bolck
th e re ne xt Yl'ol J for V I'D; we'Ll f rv fnr som e better p hotos .
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Figu rt" 1, Jq z., VT ·.JC Powe r I l.l rl l t'y. T do l.. co i l "!" 1"',1ds- dS Idf l;'" dO; posstbte.
SloItinn,J ry (nnl1 *t> ltpnsl'd) (on l.ld uf kt'Y cu n nt' ch 10 ca thode " ,( )( Hc e n t e r ta p . T h e
VT ·4C Ii k t-' s 11 + of hOll- IOOO VI>C- p nwt>r o u t 15· 30 W.1 11 0; .

The cou p ling rod ).;l1l' S In !Ill' Imnt
th rou gh " s t.md off bu sh i ll).; of IX2l r im .

The "T" h,II1 <11 1' con tro l wa-, e M}"S

id !;'d and is no thi ng m ort> than ,I sho rt
plecc o f 1/" inch d llWt'I . Thelm k <\ 111 lu­
SWll ll ).;. IW.IY f WIlI lhl' ma in co il b y twict­
i n~ or m oved fu r t her .Iw dy by pu shin).;
the rod through the h ushi n ).;. The coi l i-,

Il

Ill'l .! in pos ition 1ll',lUli l u ll y .Hld si lll p l y
by common utcuon .Add i I iOIMl! / " inch
dowel rod Sh ,l fl l' l(h'ns io n s ,HI ' USt' .! on
the recessed va ri,l b lt' ( ,1p,Kitors tomini­
m ill ' ti ll' ha nd C.lp.h' i l. lIlll ' dfl'd s inn '
the rotors ,H~' ,lbtn'~' J.; rtl u nd . Flu- ex­
Pt 'st'~l B + ~'OI1 I1 ~-c-t ion-, ,In' ( tl \' ,' n ,J w ith
..r~'dr ic,l l p u tty in '",1St' l ilt' 1',11 J.;t' ts ,I

.-n n l i n u r o.l n n r ..gr 19
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<1,~'id,'" ,,, 1~",1 ,h,'" ~"""I" p"'"" ­
,,,,n,'~ ,,, Ih,' AM C"mnou ,, " v, '" ,.,­
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~ ".".., "t c ' I" '" m"" I' '''''' , h~ ".b ~",
1,'( h",<J I J h,h ly, ,,,.I ,,,..,.,111' " ", h i,-h
<~ " ...~. " li"lh.",d loy • 1I,·,,,,,.,ti,,,, "I
h.m, wh" m,y " " Iy k" " w 110,· p'd" "·'.
""'h" .",.1 ,'''11" ,'1<" I"'''' li'l. "I " i,,­
"11"11""' . A I~ ., fAR h" 1'''''',1d , ., ,,, , ti,·
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Augu ~ l(J Ed ga rdu Ca s t ro Hrus e, YS 1UC II"f S.m S dlvad o r, EI. Salvad or, in hi s
hamshack surrou nded b y vin tagc gl' dr. ll l'n n i ~, KO EO O , worked Au~u~ l" re o
re nt ly lin 15 mete rs .

Pete If.... rnl' r~nl.l , WUZJWV, in h is h am sh ack . " 1,.,1" hy /) ,'",,; S lI uV" II, W7f.lIlO.

1h



Mi ke O :U'nrei d t' r, W83CTC, u n l' l.1din K 01 T -3Ml dt Il t' n n is Il u V,lll ' s new n 'sidt' nn'
in Gle nd a le Cdlif. I' /w'" " .'1 ".'"" i _~ " "Villi, W 7Q II O .

T he beKin n inK" o f 01 " 1<:132" regen on Uob Denn i"o n '" , W2118 E, wor k be nc h , Th e
re c elver h d S d 57 d e t., 5& ,\ F, 2,\ 5 o ulpul dod 80 re ( I. Hob pf an .. tn USI' it in th e
A W A's O ld T im e Q SO pa rt y.
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Doo NOfK.l.l rd. W 2K Uj . d ,"\oi K" "r n f
th e ssn, J r. · from QST . Ot:looo>r 1" 5 1.

m • •llions R.-,:, ' i" ,' rs ,RUSiIlK.1 1'.11 r Hi t>I .7
p"nlolKrid o'nn ' rh' rs in w hat 1t....I.Iy ...... , .
w o uld .',111.1 I'n ...l ud d , 'h'd nr, In [um-,
D' " loll,1 E. N"r~.I.lrd . W 2K UJ. (w hn w ill
show ul' ~'.' .' r.11 Ii nlt'S 1,)It ' r inl hi .. 1.11<')
p uhlis lwJ nn M /\ N,,\V /\ p p rt l<l(h to
S inKI. , S id d >.lIId. CI'm' r.l l i ll~ SSSC hy
the · I' h .ts i n~ Met hod ," .1 K", ...I 1>111' " ,
di.l~r,1n1 level .u nclc whn-h ind u,h'.t
K'· Iwr. ll iIlK 1111' ssn ..iKIJ,l1 ,II 5 me and
lwt.'n k. l yn ill ).; il 10 75 .111.1 :!11 nu-rcr ..
w ilh ,I ' J nu- VI'( ). 1)o n wa-, h .I, ,, IIll' IW' I
mon th w ith "I' r,u lk.l l Si IlK1l'-Si d d"mtl
Rt'l'l'l'lilln , 1\ l ' h ,1..iIlK Mc-tbod for S,"
1,'d.lbl l' -S id l'l l.ll1d I~ t, ("pl i t ln _ " T h is con ­
Ir ihlltill il W.IS , 'lllllllwr,-i,tl i/."d .1 II'w
YI'.lfS 1.1IN by C,'n l r.11 U ,'c l ro ll k s .111.1

~() IJ .IS Ilw i r SS Il "Si~ n.1 1 S li... ·r .. h "-, '; " ­
inK .Id.lph· r. In Nl ln' mh,' r '41'1 Q ST , {)n
Iht· A ir wlt ll S inK I,· S id .. b.l1ld r" purkd
th.11 W2t.:UJ( I >"'11 N"r~.l.,) rd ,IK,lin )d "IlI -
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Olls lr.l h.'d h is pIM ., i ll~ r i~ ••1tilt' 1\R!-U ,
N .l tion.11Conveu fion, ,uh l 11I.l t Ca p­
t.un Hoffman, W5 KN I' in /\ Ib u ' l u" r ,
' Iul' h.ld .1 ph .l ~i n~ r iK o n 211 th<1 1
wo und li p iu a p .l ; rul l'll :r s . Wh UUB
in No r th I lullywUIk.1 W,IS 011 2tl w ith
.1 liltm ' ,1tl ph .Js i T1 ~ r iK .m .l h .ht
wor kod )1\. VK1• •u1<1 St'\' ,· r.lI Z L's .
r-.t.l~ 1 ;n l.. n._'S li l1 ~ In ow 1'0'.1'" tho' ft' ,

pori tholl ~' Ill ,-" 'W had h ru" " 1\ into
Ih , ' \VhYX ...h ,H''' .11SI.lll fu r.l .Ind s lt ,­
" '1\ th,-ir en tire SS II r i ~, $XtItJ worth 1,1
Kt'.u! ( Mih ' ....l yS Ih.l l liwy .I'~ I Iuol
01 lot ti l to ols a nd nt hcr ... Iuii . ) I w ort ­
,kr if ;1 W,IS Ullt' of o u r ,·.lfl y I\ M
.mcc•... to rs tryi n~ Itl h...1..1 ult tilt' li d e.

In ).\I\ U.lfY. 14·1'1. l..lST r.1I1 .1 po r ·
n-n t of Ih .· m u lti -mod ,' r iKs I tl rornc­
in th .. 50 's .IS "The 11.ls ir l' hnr1l' Ex­
citer, Si nK' ''' o r [)" ub ll' S id l' b ,lll d u r
I' M In-m O llt' Trunsnuth-r," b y Byron
ClIl ld nl,l n , W 11)X. I I W.IS ,I 14 I ll h.·,
5 .2 11K p ll.ls illK ~ l ' I lt' r .l t o r u ... in g Don
NnrK.1.H ' l' s ('i n' u il wijh fou r hS AT s
in .1 , lllub l. , b .II,'nn'. l lIlIlll u l.,hl r com ­
him...l w it h .1 4 me. V I'( ) ttl K,' I Itl

" ;llwr 75 or 2 t1 nn-t r-r ... . In March ,
W1MUY bui lt ~ /\n hwxp, 'ns i\",' S id , '­
!>.llld FiIl " r

M

.11 10 "c u"in K KC /\ T V
h" ri / tl n l.11 Iin" .l ri ly HltlS. In /\uKus l .
W i ll i.lII\ M . Ru s t , W 2 U NI. ... h tlw ",l
""S in~ I .· S id .,h.u1J fu r th l' /\ \ '\'r,) K" Ha m •
A S l rol iKh t l" rw.ln l 1 )T1,·· I ~I Il .l El.f il,·r

R

wil h ln ur hVh's in .1 phds inK .I " lIh l, ·
h .ll.m n ·d m ,"lu lol ttl r .1 1.1 Mi"" Vi ll,n d
.H1d K.ty Da wley . In No vember, Ily
Gm"l nl,l ll, tilt' , ·.! itor oj {)n IIi\" /\ ir wi th
S i n~1t- S id ,·h .m d. ' ·.lIt1\' bMl w ub ~ /\ 75
.111.1 20 T\ l.. n-r S i ll~ l" S id l·b,Hh l E >.t·ilt ' r~

lI"ill>'.,l ne w , pn·p.ll-" .lg. ·t! Mill, ' 11 7501 1
.H1dio ph .,.,. · ...h ill lw twtl r" .d" IlK w it h
.111 1l1l - ( r l" l ll " IH-y doubh- b" I.l lln ' .\
nlOd u l.,I" r m.uh- t rorn twu hS NT .". Yo u
vu ppl it,d tilt' 1I 1l -f f("lUt ' llt'y s ig ll.l l u., iIlf;
lit" d o from yo ur o ld /\ M /CW r ig

1950 brou ~hl lIHlrt· dl·\'t ' I"pm" I1 Is . l n
j.lnu .HY. C t-'OrK" I I. N ihh... , Wh ilES. o i
Ih . · C.HIlI~.1 Co rp" r••t i"n ill V.1ll N uy~ ,

C.l lifor lli. l. t lt-I,ll lt-d .11\ ~A ud io I' h.1"'"
ShiH N d w ur " :' This d rt'u il, .lls" oj·

c\l n l in ut' d n t'llI PolRt'
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Simple· Complete· Amazingly Effective!
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"

.. ~ .......
The fi rsl .ld ve rli Sl'llwn! fo r It'll' rld ico SSU, J r . in QST, h ·bru .lry 1'151.

in tlu- Novem ber , IlJSO i....1I1' uf C .' IWT,.]

Ek-ctru- 11.101 News . C,l ll,' d l ilt' ssn,[ r.,
thi s s im p ll' , 'l(ci h' r is 1111' I'>.I..is fur m ,m y
(If the rh.H.il1~ tr.m ..m ill , 'rs IHlW in us. ' ,
F.mplny in); o n ly thTt'l · l uhl.... t h l' SS tl. 1r .
is a clas..ir ex ample- of ..i.h·lMnd gvrwra ­
lion n ...t un...1 t il its s im p l,·...t fo rm ... The
CI'nl r.11F.1,,,.: trun ir s ili A isa n .ldv.lnn·d
Vl' rsinll n f the ssn, [r. inn ' Trul.lI ill/;
,' xlr .l f" ,l lu n-s s ud ,.1S VFl ) n mtrnl . vn in '
npN.l l iun, and lllUlt lh ,llld oper.uton ."
Ind,-t-d , ,I II o f tlw C t-nlr.11 Ehx-t r.. n n-..
Ir.lIls m illt·r.... WA, lOlI, 20 1\, IOllV .llld
200V, had a n S5 11. Jr. h ll ri .,d dp'T ill ­
s id .,.

TIll' Eldico Com pany W ,I S tln- first I"
hit thl ' lll.Hh·1 w ith ,I com rnerc ta l SSH
r i~ fur amateurs. w l1<lI , ·lst·l:>ul an SSB,
[ r. w ith a bu rlt in r mn'r su r r ly advcr­
tised in IIll' l'l'bnMr y. 1" 5 1<,,"lST for J IIu f
Sh'l .'15 .IS.l I II ur~44."5 win-d ant! "'slt·d .
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YIIUwelul d Ihi n l th'l l F1d ir n wllu hl h.l vl'
(".1I' il,11i7I'd on Iht'i r I:>l ' in ~~ I ll<' fi rsl It,
m.lr lt'l ., Ir,Hls rn ill"r in Ih i.. nvw tech­
n" l"~y.l:>ul s l r.l n~t'ly II1l'y dnfu't nu-n­

li"n tho ssn. Jr. ,1 ~.l i n • l" "t'n Ihnu~h

II1l'y I" "\.. I W"'p,I~1' .h ls in nu.,,1 i"slU '"
" f QST - u nlil Ih.· ir .ld o f s..·r ll'ml:>l'r
1", 2! In Ih .l t .ht. t111'y we-rea ..\..i n~ $7"." 5
fo r 11ll' kit a nd $ 12<J.95 Io r the wi ro'll ,m.l

h' '''' 'd vervion.
In 111011 s. l m . , S''" I'!t·n,I••-r 1" , 2 C)sT. ,In

" d fr o m ,1IHlI I1l'r. b r,m .! IW W O lll1r,m y
W,I " Sl' l' n fo r till' verv (i rst Iime . C.'nl r,ll
Flvclronks h" d l' rlll~..ddl'd II1\' SS II, l r..
no w dl'si ~T1 I'd 10 work on'l 11K, i n I fu-ir
~ rou nd - l:>n',I \..i n~ lOA, ,m tl Ilw y IMtl
'Illd "d l' xlr.1 fl'.llu rl' '' s uch ,IS VFO cnn­
trol , VOX, a nd IN I 10 10 nwh'r "pt' r.l ­
lion . Yo u cou ld b uy .1 lOA fur 5""511 .IS
,I l il ur 5 13" .50 wiro'ol .111.1 "'slt'd , .lIl d
l'u ils wcre e ... lr. t .1 1$.1."5 p"r l>,ln.t. C .'n -

("on l i n u~d n u.l r<lK~



SINGLE SIDEBAND
phone W Nt' nu mbered .

The 55B,Jr.';; sim phfled Pll.Is ing
Ci rcu it d omi nated ham SSB p rac­
t ice in th e ea rly SU's, implemented
by severa l co m pa nies i n rl ud i n~

Eldi co in its S5 B-SO and SSB-Hlll
se r tes transmi tters, by Central Elcc­
t ronics in tlll' ir famous lOA, lOB,
211 A, lOllY and 200V llue, b y
l .akesho n- ill its Phascma ster rigs,
and by Johnson in its FISt> l' ,KC­
mak er. As la te ,I S 1959, the ne w
Ha tltcra ftcrs 11T-37 was a ph,lsin~

rig. TIll.' 1954 B&W 515B, 19S9 11c"th
SIl-lll, and 1% 2J'lhnson Vil.;ing SSIl
Ada pn-r wen' a ll on-frequen cy
ph,ls ing r;erll' r,l tors tiM! were d e­
sir;nl'd to ad ap t AM/CW rir;s like
th e B&W 5 100, [ohns on Vi kin~ and
V,l lia nl.lll d Heath DX-lOll a nd
Ap .1 ehl· to s id t'h ,l nd , Ear fy-o n ,
Ed mu nd s, wo.rvcr and Bro w n ha d
sho w n ham builders how 10 make
455 kc s idcb.md filters o ut of su r­
plus FT-171 crys tals. Bu t in I'J5S
when Ar! Collins brought ou t the
KWS-I w ith his new mechanica l

filter at th e heart of ilSs ideba nd ~e r1l' T.l ­

tor , lilt' end of commercia! l' h.ls inr; 55 B
W,lS in sight. Sid eb.lIlt! g,'neTil ltlrs based
on tbe Co llins fil ter, an d later 0 11 h ig h
fr"<jUt'nl"y monolithic cr ystal filte rs, had
better ea rner and unwan ted sid eband
supp ression a nd req uired ,I lot loss ad ­
juatmen t to keep in tri m. But the I'h,ls ing
M ethod of SSB genera tion, first mad e
practical by Mike Villard and the n re­
d uccd 10 e!L·ga n t s im p lid ly by Do n
Norga.nd in the SSB, [r., had made ham
sideba nd clu-ap and pr,K lic,1 1an d it h.id
virtll.llly w iped out AM phonL' till till' II F
band s . l',.I{

Edi to r' s Note : Fo r ol lo t more Hood in fo
on the carty developmen t o f SSHa nd its
l'\ lming til tbc h ol m ba nd s , re read Jim
M uscg rove's seril's , "TIll' First Fif ty
Yea rs o f Sideba nd ' in EI{, N umber 31,
32, an d 3J, November 199 1 thr o ugh
j,ln u.lry 19lJ2.

HARMOHIC TYI YIRTUAllY ELI MINATED

Ra ise Your Phone Powe r 8 Times with

e eltt>:at &tu t'f(htie4. '7"e.
21 25 W . Olddln 'll' S.... ...

MULTI'"AU I I CIU R M O DIl I DA S..it, habl. S,ng l"
Sideband wi'h or wi'ha,,' <a lf i" ,. Uoyb ie S,d "band AM. rh ~",

M~d . 8, eo ' ·in C W oO ull"'l 01'1>' 0' . 10 p ook w"", 160 I.. 10
", ele". , ed uced on \ 5 & 10 . VOICE OP[ ~"HO e ~E "K ·IN .
W ;,h <0110 fa, one bond. Wir.d 8. ro n" d $ I J 9 . 50. Ki'
$9 ' . 5 0 " Coil, $3.95 / " " nd .
SID.IAN O SLiCU MOOIl A Ro<e;" e , " .lop' ." S.I,,<lo bl.
Si ng le Sid" bond ,,,,.pUon 01 55 8, " M, PM, & C W ohdu<. ,
h . I"rod yn" . & in'erl.'.n<e 01 I .0,1 50 %, ~,""no'" f<,d;ng
di"Of!lon , f Ofrecoi, ... lf ~50-500 '" Wi, " .I & 1... . .1 $ 0 9 . SD.
Kit $ 4 7.50.
' 5.' 'LUO.IN p.-. a lian" d 90· pha, ,, .hilt n" I...Ofk I!. , ,,,k. I
$7.50.

T he Cen tra l Elecr ro r ri cs old f rorn Q ST,
Janu ary t953, Ieatured the Multj phas e
Excite r M od I.'! l OA, the S id eba nd S lic e r
Mod e! A, a nd the I' S-I p rea fig n ed a u­
d in p hase !;h i fl network, a ll ba sed lin
Don No rga a rds dl'!;ig n s .

tral Ell'("jron il"li .rdded thei r mod d A
Slice r (,l p h,ls ing Tl'l'l'i vin g .ld ,lp k'r/
prod uct detector I,lke-n from N org a,l rd's
194,'{ " r t iclt') and tlu-ir I'S- I prL'-,ldj ust,' d
phasin~ netwo rk in J.llHhlTY of 1953,
a nd t111' y c-am e ou t wi t h t h c
b,lIld sWitl'hin~, higlw r- pll\vl'r 20A ki l
in Decembe r \liS3 for $19lJ.<i5, At I,l ~ t,

SOml'OI1<' had b rought 10 market mult i­
band , feat u re-filled Si,kb,ll1d /A M j
I' M/CW rigs a t .m Ol {ford ,lb ll' O IS I. It's
my re collocnon tb.rttbcsc rigs so ld li],..
ho tcakes an d th.u ,1 lot o f Ce ntra l Eh-c­
tr onic SSB sig n.l ls s tar ted show ing up
on th e ba nd s in '53 an d '54. The .IV 'I­
lan che had sl.lr tl,d, ,1 1\d t ill' d.IYSof A M
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CENTRAL ELECTRONICS Announ ces A NEW
MULTIPHASE EXCITER

MODEL 20 A
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IOUl l ' _ O DIl 10 ... ....

..UlJl · NO O.U ...1l0N. A" .
",,,,. '0_""" """",t ,... th• •
""_t." .••" "",,,.t"" ,\ '"
_ ,. " . ' WITC" , SS" , "", 0 '""'I'", , ~, ,'" ,,,,. t",""
" ........ h' '" ~ W , V<'< !
OF",,"'!!> "I ,, (_,N . "' , '",.... .,
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The Cen t ra l Elect roni cs ad frum QST, De ce mber 1'1,"3, anntlll llCinF; tilt' New
Mod el 20A [ n it e r.

Sic Iransit g lori a mundi ~

1 . The following luformanon conu-s from
"A History of Ellgilll't.' ring and Scil'flCl' in
the Ikll System, Na tiona l Sorvtcc in W.1 r
and Peace (InS - 1975), l'd itl't.-1 by M, D.
F,lg t'n an d published by Bel l Ti-Iephnnc
Labura torh-s, 1'01 78. Alas, the &,11Sys tem
is no more, and Bell I..lbora to rit's, now
minus its Telephone mtddto name, is ,I
fa int shad ow of its former self.
2 - Rober t Moore, WhDE I, f' llb lis lwd ,I
three pn rt scr tos dcscribin g hi s SSB
tran smitt.. r s t.lrti n r:; in the S,'p tt.'lllbe r !
October, 1933 iSSIH' o f [V ll. Do es ,l11 Y­
(III.. have .1CCl'SS to th ese articles ? I'd
su re Iikc to know mort' about w h.lt t lwSt,
ear ly rigs w ere like .
3 - Th e S,l me Vill.r rd w ho ,In,11yzl ·t.! T,Iy­
lor Su pcrrno d ulario n fo r Q ST in De ­
fcm bl' r lYSOas re ported in ER, J<l nU,1 ry
19'018.

4 - "Sing le-Sideband O pL'r.lI ing Tests ,"
n c .Vill.l rd, Jr, WhQyr, Tr us tee WhYX ,
De partment o f Ell'e1rical En ,:; inL'Nill ':;,
S ta n ford Unive rsi ty, California, Q ST,
j ,111. 1948, p p. 13 & n.
5 . I{. n . Donu-, "Wid .'b.llld Ph.rse-Shift
Netw o rks, " Electronics, December, 1446 .
(, - "A Sin glL' Sidt'ba nd Tr-ansm it ter for
Arnatcur O pcrutlon," Arth.ur II . N ich o ls,
WOTQK, QST, [an. 1948, PI" 17 & ff ,
7 - Before we c,l lled it "SSB," si nr:; II'
sideband W,1 S ofte-n ('.Il1t·d "SSSC ," ,1Iter
J. R. CMSOll'S PHS u-rm , Single Sid e ­
b,1nd Supp n·ss t.'d Ca rrier.
8 • Fo r ;111 SASE, a g rL·t.'1l s tam p an d ,1
li tt le plead ing , you co u ld p rob.lh ly r:;t'I
o u r l's lt·t' mt·d ER Editor ttl Sl'nd yo u ,1

good copy o f the Dece m be r 1450 GE
Ham News.
'01 • Sh'lkespt'<lre's Ju lius C WSiH (US.)
p.lsses the glory of the w o rld ." )
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~'igu re 6, "Be fn re'' '!IId "a uer" w aveform s fo r a s i n~l(' C W di t , "He fore p holo taken
al5ms/d iv . lo c tear ty s how con tac t b oun ce and sh arp ri M' a nd f,I11 times, "Aft e r"
pho to lak.. n a l lOms /d iv .

• "'A l v

,,'

LP ~ r<: u ' "r IO

0 ' !'TWI1'af' :~/ '", " _ .... ~r " ,, _'
, , Tc.. ' oT1 ' '.

~ ~ 4 .1.' "' .0 0> l .. .
" ,

I -JTIII'--'
C 4 ' " ' 10=t . 0 0 '

Fil;u r(" 7. S..h c maf i .. o f 1111' s tock nsd ll .l lu f an d h uff" f s .·..f inn s.

•1t(, th\ ,:-;t, p rohh-ms . Whil\, tlw}' m ,l}' Iwlp ,1 :-; w.'1 L 1 re ,l lly d on ' t Ii h ' tlw :-;t' ki nd :-; of
clean u p sonu- o f till: r o n t,K t bounce, mod s bl,,' ,l U:-; \' :-;0 l1 Wd .1Y, So llWlllW will
nom- Ill' them p rov uh- till' s low ris.' ,111d p l u~ i I) an un mod i fled 122 VH ). it won' t
fall tunes Ill'H'SSolry to pr oduce soft k.,y- work f i~h t, .m d tln-n tlwy'll prorocd to
i n~ wi thou t h 'y rhcks . Pn...-dom fro m h 'y 111,1 ke it wo rk by fl'lllOvin~ <1 11 til L' mods
clicks requires riseand falltimes of about you jus t a d d e d ! R i~ht back ttl sq u ,l n '
4 - 5 m illisl'l'onds, 0 1H'. So, ur n- ,hosi ~n objer-tive W,1 5 In

Anorln-r diffkulty wit h mos t g r id - keep ,111 mod s "internal" to th e Vikin g
block k L'y i n~ sc hem es is th,ll tl ll' y re- 11 it self. TIl\' TIl odifil'd Viking 11 m ust
quirt, modifica t ion o f the t' >l tl' rn a l vro work w ith ,lilY s tnd .. 122 VFO .

3 \ co nt in ued nt' .1 p"~"



Figu re 8. Uilfe rentL11 k ey i Il ~ princi pl e .

Afh' r ..nunt l. 's s hours of tink, ' r in g , I
Iinatl y ft 't'ogniZl 'd one- Tt' .I SO Il [ W,IS hav ­
in ).; s o Ill.my proh l" llIs : grid hloc k kt'y­
in ).; W<1 S f,l iling hPl'.llI s<' it 1,l k.,s a va rt­
,1b I.' ,1I1HHII1 t o f Ii llle fu r Iht' osl"i ll.l lor I"
s ta r t . I ,,}I,y crys t,lls C.lI ' 1.11.." .1S lon g ,lS
25 ms 10 ~d J.;oing, in w hic-h CilSt' Iht'
k" yill g wavefo r m - w h u-h LIs ts onl y
.Jbn UI 5 m » - is lo ng gOIlL' . TIlt' n-sun is
Ihost, Sh 'HI' ri s" lil1ll' S ,lg ,lin. In adcfi­
lion, the amount of hnu- ,'.J..h crY Sl'l l
1,1kt 'S 10 s l.n t lls d ll,l l ing is ,l lso dt'pl' lI­
ll, 'nt ' 1Il I Ill' sctt ing uf IIIl' ,'sl·ill.IIt' 1" 1,In I..
con t ro l .m d till ' h.JIhl ha rnum ic IIIwhn-h
tlu- lls ,·i ll.llor is IUIIl'd .

[{t'g ,lrdl.,ss of ho w ti lt' kl'y ing W,IV\'­

form W,IS IIIht' appl ied, it W,lS , 'ss" I, ti.l l lll
find ,1 w,ly 10 g l't tlu- llSt·ill,l ln r go ing
' Ill k-kly. imll'lwIHl,'nlofcrySI,11.1n.! ba nd
st'i I iIIgs . A Her III .m y, m.ury f,l i I.'..I ex p I-ri­
nu-ntv, 1 fin ,llly 'lh,mtlolll' d grid -b lo..k
kt'ying and ],I'g,HI t'x~wri llwn li llg wlth
c<l l h,xk kl'yi ng .I '''le t 'n .' evPJlin~, .1 s ln lk\,
ofl'urt' lm k 1,,,1 tn ,I s t,lr l ling .l iSt'o ve ry.
T'Iw 'l sdll,l hlr U ' L1 ld h., Tlill n 1Ilii1l111H lsl y
<l1.'\II" '1l1l'1 Ylo w II'H ' Is, if. l Sill., II ,' Ill(>L Illi
"f 1 . , . l k ,l f~" olTrell1 W.1S ,11 1,'WI'd t" t ItlW in
Ihe col th"d., c ir..uit whill' til\' grid 1.',1 1.
w" s r<'! lIrIll'li ILl th l' c,l tlH,de illst ",ld "I' h,
grLlllnd . Res isl .lIK. ,s ,IS high as st've r,l l
nwgl'hm s ill the c,l th Lld l' cir.'u it pTtlvi d,'d
illsl ,'no ugh cry s t'l l .Jr tiv ily 10 p ro vidl'
rd i.1hlt, " ins t,ml o n" Opt'r ,lI iun w hen tull y
k" yt...l , w ilhoul r,ld i,lt ing "n<llJgh s ig n.11
III h t' pkkt,t1 up in ,I 11l" l rby rt'cd vl' r d u r-

\L;-- -

/)"" II.J,,"'-J

'J~,~.'~:t '0

In orde r 10 pr o v id e .id e q ua te
waveshaping, it is necessa ry to d evelop
som e fo rm of diffcrvn tia l kl'y ing err­
c u it . Differentia ! key ing , so rn l'l i nw s
ca lled " ti m e s" ' IUL' Il' ·I' kt 'y ing ," n'q llin' s
that tho oscilla to r contin ue 10 run for J

period of tim" aftr-r the ke y o pens, so
thai th e kl'y in g waveform hds tirn e to
do its job s h.l p ing lilt' tr'l d ing ed g l' uf
the wa veform before the osc il l.l lor fi­
n.llly s h u ts d own . TIlt' diffL' TI 'llt ia l ke y­
ing principle is s ho w n in Fig ure H.

Bcforo jumpi ng to IllI' filMI circuit ,
though, I thought so nw re,ldl' rs l1l i ~; hl

find it instrrn-tiv e ill fir st hea r .Inlll it what
d id not work a nd 11ll' .rrduous path i thm k
to gt'l Hu-re. No w il heth-r l'n g inl't'r Ih .1I1
me would t"t'rt ai n ly hav e been .1h ll' 10
d,'sign th l'M' ( in ·u ils in mu ch I. ,ss t in l<'
tha t Idid . ln fac t, [ wo uld bt'l·mb,lrr.lSst'd
to reveal l ilt' IMgt' p ill' o f f.uh-d circ u it
sketches tha i I tned . Find in g ,I v,ood solu­
tiou to this pruhk-rn th.rt was fn 'l' of se n­
nus d ra w ba cks was jus t ,I n-o! lx-ar .

My firs t aucmpt .rt impknlt'llt ing IIw
differenfia l kL'yinv, pr-iru-iph- was by co n­
ve rting the oscillutor 10 g rid -b lo..k kl'y­
inf-j, and applyinf-j .l shaped h'y ing s ig n ,l l
III the g rid of tlu- foll n wi nv, buffe-r s t.lgl'.
However. .1S [ quickly h-arrn-d , th is was
eilsi, 'r said 111,111 d one. Although it loo k
m uch more tinll' Ih ,1I\ I had "Xpl'dL'd,
pcrsish-nce (in ,llly prod uced an abso­
IUll'Iy bea utifu l h 'ying wavefor m
unti l [dl.lllg t,,1bauds fro m HO hl.J1l rncn-rs.
011 40, the s h.l ped wa veform h.ld s h.lrp
riM'alld fallt i ll1l's <l J.;,li n . WorSt' yl' l, whe-n
I s witched back 10 HO, I ..ouldn' l ev en
rel iably rl'pt.',l1 m y m rlil' r T\ 'slI lls wi lhou t
chang i n~ sn l1w o f th l' ri rcuit's \'ol ltll's . I
quick ly di sco vl'rt'd Ih ,ll v,l' t1il\f-j ,I good
wa vefo rlll wa s d \'I1\'I1."'n l nol o n ly on
Ihe b'1tld , bUIo n Iht , s l'l't' ifir cr ys l,l l ..ho~

Sl'1I, Ihe s..ltin~ of 1',H,; h llf till' llsrill,lI11r
<lndbuffer n lllirols, th .. ph,ISt' llf Ihe nll x"1,
th l' time of day, .1Ild how lIlu ch I ,l tl' fllr
di nlll'r. My c irc u ils heh,w ed ,' s if unde r
Ihe inllue nCe "f Sllllle .1Ii.'n s p.'.-it's IlUI Ill"
Th., X-Files . On ly Ihe ch'll1engt' kept lIle
goinK
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Wi th a fl these ,lI ligill n r It'ild s , it ' s illlI,ll ing it work ed a t ,Il L At low t req ue nc les,
thi s is ti ll' way I us ua l fy p rotot ype n e w rirc uitx.

illg " I'y-up ( llll, li th HIS,This W,lSlIlt' bn',1 k­
through I d ":-po' r<1 lt'l y I\t,,',h-d to gt'l this
fru slr,lting proj"d [>,It ' 1.. on Ir'KI.. - ,HI " in ­
stun t uu osrrll.rtor." Thi s Iittlo' revelahon
mighl hav" ev cu ha d sorn c- useful ,1p l' li­
cations 11ad I tl i:-<t'{wo' rl'd il.lb,,,,1 -II) )'1'<1 r:­
carlu-r.

I tlu-n developed ,I ,',l l h" d ., " "ying
(i rr u il u:-ing ,I MOSr ET 10 n lll i ro l lilt'
restst.mcc bet ween the ."lt hod ,' ,m el
g ro und. T h i:- Ill,Hi" it , '" sy 10 con rrol tlu­
am uun t of tirrn- li lt' o s{' i ll.l lo r W,IS
strl'l ( hl'd , S in ,'" till' ru-w s lrd d wd os ­
cill.rtor .1Iw.1yS s l,n t" d lip n 'l i,lh ly in
about 2 IllS, rl').;,l rd Il'SS ' Ifh ,ln,1 .iud fro n t
panel nll lt rol s t·tt in gs , I tho ug h l Ih i,,,,
p rojec t w a s Iw,lfin g cum pl ct ton . I
Ihou gh l altlm-eded 10 do W,lS ,l p p ly .l
sh,l l",d " e y ing W,I vcforrn "sornew hon-"
in order 10 fin ish lilt" project . Well . th.u
"so mewhere" lu rrl l·lI out to Lll' qum­
elus ive. Kt' ,·p in min d Ih ,11 t'\"t'ryl h in g ­
h 'y ing , ,' sd llation, Ift"I Ill' llL:y mult ipfi-
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,",Il ion , w,lv.'s h,lping ,m d bu lfl'ring - is
,III I,I" i11g ptw,' w ith in o nl y tw o tu bes :
t ln - osci ll,lt nr ,lI1L1 buffer. A nd WOfSo'
yef, l'v .'fy lhi ng Interacts with vv vr)"
Ihing "Is,', A modern r ig IIS,'S lo ts of
,ld tl itio lloll SI,lg . ''"> s o lIMt ea ch o f these
fun ctions, can b, ' iso l.l tl'd ,HId th us p" f ­
fo rmed ~ ''P;H ,l l .' l y,

Wt'l l, l c xplored .1 (1 1'1}' in~ Sh.l (Wtl key ­
ing wa vr-form-, to the SH I'. ' n o f till' l-uffcr
SI.lg l', b ut ju st co uldn't g" 1 good f iM'
,111 .1 (,1 11 lim es, I ex 'p ILlr,'<1 ,lpp lyin~ ,1
w.r\'o·f( 'rill 1< 1till' gfi,l ll( the- buffer St,lg" ,
biuth is only w ork ed for ,1 Ihu i led f,lIlg \'
o f frout 1'.1lwl sd t ings IWC,lLlS" o f 1[lL'

trvnu-ndous vari.rtiun in Olllp llt prt>­
duccd by l!lpos"i ll.llor. I explored shap­
in g in l ilt' Sn l" '1l of tlu- oscitl.uor St,lg ."
tilt' grid of tIlt' o sdll<llllr »t.igo, the scrr-en
lli tho I' A s l,lg." thr- g r id of til\' rl.tm p
tuhc, \'1... d e d e d e I If i.'d s ing l., poi n t
COnl fOI and I Ir io'd mi xed .ipproarhos .
All f.1il\'d in orn- Tt' S! >t'rl o r a not her,

ron lin" ed ,,., \ 1 P" j;l'
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Hg ure 'I. Wavefo rm kc yshaptng sch e m a t tc.
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1''I< 'Pt F!(b H" ~l"'f'LY

opened. lJ2 ht'COllll'S rt'VI' rsl' b i,ISI'd ,\lld
the ud dmon.rl Ii1111' consta nt is p m \' i. lt'd
by C1. TIlt' 1lt'I1t'fi t o f Ihi s ,IPIHI l,lCh is
that the VI'O itself H'q u irt's nil mmfifi­
ca lio n . An y v in l,l);" VFO wuh ,' ,lI lm d e
key i n~ nM y he used .•l ll hllu l-:h yllll l1l ,ly
ru-ed 10 dl,Ill~I ' Ihl' va lue of C1. \Vlw w ,
aren't yo u 1-:1,1(i this S ,l~ ,l is nea rly fin ­
ish l'd!

There ,HI' ,I few otlu-r m inor ..h'1I1g l'S
tha i s ho u ld hi' made fo r l'L'd k pcr fo r­
m.m ce. T Ill' p ro blem with lIlt' 611-' :yd,'
hu m and th e la rl-: l' s i n~ I L' - cydt' ri n~ <1 1
the hl'~in n i n ~ o f Hu- w aveform r,1I1 Ill'
tr.1I'1'd In th e t inw 0111..1,111 1 of l ilt' hi ~h

V (l I I<1 ~ l' PllWl'T s u p p ly an d in <1 d l" IU,lI l'
HV r"~ld,llilln , TIll' h i~h \'" I t,l ~" s u p­
ply is ,1 s i n~ l l' S l ,l~l' rhokc-iuput filtcr ,
which ,1l1 nw s TL' ,lStlrl,lbl y hi ~ h c ur ren ts
to be d rawn w i tllolltl'xn ,,'d in~ ti lt' pt '.l I.:
cur ren t r,1t ing o f 11lL' rectifir-r l ubes . II
('m p loys <1 10 II 1"1101.:,- and ,111 X uf 1\1­
pacitor, w h ich results in abo ut 1,1'Y"
npp h-. Short- term H'~u l ,lt ion is in deed
ve ry poo r.

Sig n ifil"<l lli " d d ili n ll.l l r,lp.ld l,1I11'l· is
n-quirr-d to im p rove short -term n 'gu l,l -
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l io n (for tiuu- ..oust.nus o f less than 50
I11S o r so at .l p p rnx. ~50 111,1 f"'''I.: fin ,d
1'1.11,' c urren t ]. I ,-xpl' r inwnl,l l1 y d et er­
mim-d th .u ,m <1 ddi tinn ,l l 50 uf is <1 .1 ­
l"jlM tl' III improve sho r t- term H'gld .l­
l io n to Hn- point th.u tlu- out p u t wa ve­
rUTIn wi ll ln- smooth . w il h litth- no tice­
ahh- overshoot. T lw Tt, wi ll s t ill, how­
.. vr-r, hI' Slll1 l,' s lo p l' tot ho wa veform as
t he power s li pp ly s lo w ly drops to its.
Sh-,lt l y-s t,J1 ,- valm- u nd l' r load . [~ l'g u l a ­

l ion o f th e II V s u p p ly w ou ld SO[VI' tIlt'
lon g -term probh-m , b ut s in ..,' tt u-ro
would be 11ll ,1ud jb ll' b" Ilt' fil , I opn-d tor
ti l\' Silll p ll' r sotu fion . I use-d tw o rc.id ily
avail.thlc 100 uf ~il4.5(1V ("'l p .w ito rs in
S\' r il'S (forau d fecti v" 50 uf) w ith 1(lOK
o h m 2 W rl's is lors in pa ralh-l .1rrnss
,' ,1.-11 of IIw m.l S b l"pdl' rs and 10 " '1u ,l l­
il l' ti lt' \'Oll. lg l' drop . Wi lh 11ll' ,ld d i­
l io n,l l e,l p .K il n rs in p [,ICl'. p ll w l'r s u p­
p ly ri p p l,' fal b 10 It,s s than O.17'Y. •.

W he n ,1d J ing this nun-h ,ld d il io l1.11
r a p .1Ci t,lIK" III the po w,-r s u p p ly , it is
'l u itl' irnpor t.mt to ,ld d ,l c u rn-nt in rus h
hmiter (e L) ,IS s ho w n in l' ig IlTl, lj, T h is
w iII Iimi t tbc \' l' ry IMgl' in rus h c ur rent s
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T hr f in is hed C W key s h,l p ing bO,l rd oi nt! cun li ng loin i .. s how n in..t ,lll l'd in the
oIIu l hoT'S Viking II .

hi);h b,lnd s, l'Sp. ..·i.l lly u n IS IIwl.'rs .
then rt·rl .1H· llw two pMalh-l l-.l l'.ld lo rs
wh ich 1t1~..l h,·r ("ll m p r iso' C2S (51l p lio­
1,1 1) w ilh ,1 s inKll· .1;' 1'1 NI'O (h- lI1 l'l· r.l ­
lure ,,1.lb lL') WOII V cNa m ic o r t1ipp.·.t
mica capa c itor. TIlt' s liKhl ly s rn, II!"r .-,1­
p,lI.:il ,HlL'l· w ill n ' ,l lly he-lp in<"r t' ,lsi' d riv i'
on J."i motors . With o ul th i.. m od , I
cuuld n' t f;t'I " IHIUKh ~ rid d ri vi' h I reach
full n u l p ut nn 15 m .
122 vro Mod s

The re is .10 u nd "rs iJ'. 'd ft 'Sislnr ill the
122 vro,which ShllU ld ~' rL'plMl..t w ith
" h ig h.'r W,llt,lg., un it R5 1 t1 i....ip,lI.os
n,'a r ly .1 wat ts, ,lilt! yd o n ly ,I J- l" .l ll
n' sistnr W.I" s!" -c-ili, ·d (l lll' V.d i.H1 1 and
Vikinf; SIIII(' , hibit thi s pH ,bl " 111 ,ISw,'II ),
If yo u r VFl ) h ,I" 1" '1'1 1 USl'.! mud l, th is
r..s ts to r w ill prub.ihly s ho w SUIlI" h",l l
dJ mJ ~" .1IIt! wil l have d r itt l'll n lilSid ,'r ­
Jbly frum its n r iKin.d tI,'s ig n \' ,Ih ..-. R.·­
pl.let· R51 w ith ,I 5 o r 7 wa tt unit .

If yu u want In g.·IIt·r.II.· I. ·..s Ill' .lt in
yo ur VFO Itl r' -cIu ... • irs drift . lilt' O A2
shun t n ·Ku l.lI u r rou ld N' n-pl..... ..1 wilh

37

.1 sl· r i. 'S rdSS n ·f;uJ.llur s im i1M in HIll ­

l igur.l linn Itl Ih.l t s ho w n ill Fi~un' "'
( I'MI 2 o t this ,lr li d , ' ) lor th .. Illt..I u lator
tuh l' SH , 'ens, l\lt-n' ly u "inf; ,I 1,' llt' r .li­
,..I.· in pl.K'· o f l ilt' ( )A 2 will not n 'd uc,'
g"I It' r ,It in n ,If Ill'.l t or impnl\'" n ·gu l.l­
tion . You ' ll IW,·t! In liS" ,I M' r i.·s p ,ISS
n 'gul ,ll "r to ft"lut't' h" ,ll ~" lw r,l l i lln .

Sill...• I usu,l lly u p t·r.l lt' AM, I w,ls n ' l
th.u . ·(Hl...-rued .lhtl u l v f-O d r ift .m .-l
d ltlso' ttl fnr~n n ·pl.lt'i n f; Ih. · OA 2 r" gu­
I.llnr.

Ind d .·n t.l lly• l ilt' st:!lt' nl,l t il- In r t ilt' 122
VI'( ) . I...·s llu t s how l it.· ('u rr . ·.-! t'n llllt't.-­
l it'I1"; fo r R!ll - il " hllws IIIit' cud tit.. l to
151 ,m l! 1{52 (wn ll l,l n 'l 111oI1 h.)\".· 1" " ' 11
,HI in ll' re s t ing n·~lI1.l h lr "' lll fi~: \l r,l tiO I1!),

IIISt, ' ,ul, th is " lid s ho u ld bl' s ho w n t ied
Ip ll t (11w ofhvr , 'nd is r-oruu-rfr-d to ti lt'
,m o d \· o f I h~'l )A2 rl·f;ul ,ll tl r ).

C o o l i n g
Cooling is n ' , .Ibsn lu tt'l y 1l'·l·.·..S.u y.

but il w ill rt·.llIy hel p prolnng Ih .· li l. · of
Ill l' equipmen t ,lilt! rt..tu.:.' downnmc.
I'm s u rp r iso...t Ih .l t it is n 't more w idt'ly
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