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T he fi rst Mo n imol lch Ih .ll W olS d escribe .t i n th o.' October, t 'lSf> i s s ll~' o f QST. T h is
mode! WdS followed b y th e im proved M dTI.. II "nd M.uk III ver..tons.

Ii Ot"H W.1 S " nl' cornp.m-d to anot h..r .
Th.u problem Idl IlW s lump'oJ. for "
whil., b..•..: .l U M · hu w wUIIld yo u ,.. II oJ

rea d e-rh I liS<.' "matched ~ di.)t, I..~ in those
dolYS w lu-n one d idn't find 100 diodL"S
for a Oll iple of buels!

In _l ily even t, I wen t bac k in ttl

G,·o rv,' ·'s o lfio' andtold him th.r t w hen
he had a fr-w moments. I wil ul d lik., til
sho w him wh.u l had n llnl' u p w ith . II.·
carne tl llt h I till' tab an d took n VI' T. Ill'
nMdt' more IlWilsun' Il WlIls th.m I co uld
have im.lv,im·d . I told h im .Ibou l l h.,
di nd., problem .Hld 11t' simp ly sa id just
f,' v, 'rs,' Ih., b r id g.· in lh" lin" a nd yo u
(a ll tel l ho w m uch .tifft-n'lIn ' there is in
yo u r n,.ldin~s . (W hy tl idn' l I Ih in k o f
Iholt!)

H istu rically, dnd il i.. w o rth nl~ling.

GI-,( lf~I' W,lS not co rwt no-d tha t ham
redto was guing 10 gu wuh Sa-o h m COd li:"
he W.1S mon' indinl'J toward-s the llr it 
ish view of zu-ohm Hne. II m ight h.rvc
been hl, ' ,lUse thethco n-nc.rl i rllf",doln't'
of .1 IMU wavelength d ipol e W.lS .lht'lll
70 o hms. Hut, in this e,ISI' , C l'u rge said
go .11l1',HI '1I\d find th e 1l1'lkhing for ,I

70-o h rn 10 ,11.1 . I felt likl' .",Iy in g Ilt' had
rocks in hi s head hut I kn l'w d ,lmn wt'll
I'd bellN gel ol 70- o h rn b ridge o r I prob
ably would be workinJl: d oor to d uo r
Irying IUSl-,II ft'dl s ill. hos il'ry or V.lcu um
d eam'rs Ih l-' next d dY. Su I w I'n l b ,ll:k 10

worl. ,lIld s l,u l.'d p l'ly ing w ilh ,1 new
Irtlugh fur 70 o hms p l us di ffert' n l n-r
min,lling rt-si..tors . I s pt-'n l ,1 lol n f l iml'
t 'll !t'rmin.lling rtosh-Itlrs s im p ly m'l',luS\'
I Ihuugh l lilt' valm- w o u ld be m uc h
hi g hl'r t h .m 1.511 uh ms w hich it W.IS in
tilt' 51I" lhm c,,~' . Bul s l r,lIlgd y, it turned
n ul lo be , I lUll -ohm n 's is lo r , I ,l l ~} di ..
cov ered that the lrtHlgh s tzcs dtd n't
m.utcr Ih ,lt IlHKh , l ca lh-d C "' Hgl' IMd ,
out to tIll' 1.1h ,lg,lin,lIld lu-wen t throu g h
h is h 's ts .lg.l in .

II., tUTlwd til lilt' MId s ,lid, "Co write
uus up righl ,IW,ly and s ho w nil' yo u r
copy." I d id , he Innl....l it ove-r 'llul .ti.t
hi s lIs u ,l l job IIf It'.lfing il ,l p.lfl .1Il,1
n'd,l ing it. li t, then n ',lI ly s ll rpri~...1 me,
he- p.lid me ,1 cll n lp linw nl and Sol id s im 
pl y MJl:OI><1 jo b." II I' tll id me 10 ta ke it
down to prod uclill ll ,lIltl Ih,1I h e wanted
it to be the 11',1,1 .lfl idl' in QST tbc ned
mon th , and ,Ibu r ll' ll l y of p hotos. I' ll
,Id m il l did n't Sl't' wh,lt llt' S.l W, tha t this
W,I" .I g oinjo!; 10 I.... .1 major technic-a!
bn"llt hwugh fo r t ilt' ham s. TIll' u n it
W,IS s im p le to h uil t! , vl' ry luw co st , but
it w u uld rcvol u tio n i/e tilt' hams' abi lil y
to match an tenna s . Now for 1111' fir..1
t in w tbey cou ld actua lly 'S\'\,' tht'ir SW R.
III f.1CI, w ht' ll I wou ld It'clure o n ,lnlt' lI
Ila s I u..t'd 10 My th,'t 1 w,' s p rll b.l b ly
respons ib lt' for mort' h .lm inj u r il-'s Ih ,m
.myu nt' d st' . I W,lS ,"W,l yS wnrry injo!;

J coo linu .. .t o n P.II;" 40
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Mos t ~rid - .t riven tub... l ),pt' RF pow, -r
dmplifil'rs rt'quin' lw u lrolli/illion of l ilt'
r l att'·to - ~rid ca p ac i t.ancv, e re.;' to
achieve s l.,hl,' Op t' f ill io n . This is p .u
nc u la r ty true of ),; r id -d riv...n trioll ,·., h i

a void o l'K"iII.1I ion o r ins t.lhil il), tu-ar t ill'

tuned fn ·<llll·IK Y.
Con sldor l i lt' unm-u tr .rlizcd , tUIH'.! '

grtd, lunt·.!-p l,lh· t riml ., IU; pow,'r .111\
p li fiL' r illusl r.lh·d in FiK 1. (Onl y , 'SSt' Il
t jal circuit ry is sho w n . I >C feeds m.IY"t'
ouhcr ~ri."S o r sh u nt- TIlt' output !olnl..
fu il md Y be inJ udivdy cou pt•-d It> 11\l'
10 ol .1, o r il "M y be repl.rcc..." with .J p i
nctwork .) TIlt' l'lu .'liIlIl S fo r tho rests
t.l nn ' ,JIll! rl' ,K t .l n n ' wh u-h ,1ft' n ll Jp l,'d
.lCross till' f-j r id ci rc u it frll m lIH' p l" tl'
ci rcu it by C I' ; were ~iv t' ll by Tn m ,lll l

•

Cuu p l"d ~hu nt ,,,~;s l~nc,, . _tl l..C ,.)'lAs;m' l

{"o .. rl..d ~h ..nl u r .nU _ " • (: ..11 .", .... 11

C"" • tut>" p l.. l,,-Io- ,; ri d up~ci l ..nc"
A . I':, id -.. .. pl.al" \l01l..",t' ~m pli f;ulion

to . p h..sr ~ nKI .. u f lu b" rl~l t' 10.. .1 im p ...J~n( t'

No ll' t ha t t lu- n ltlpl t'd input n 'sis
t.u wv is rH'f-j.l l ive w lH'II 1I is plls iti v t' .
This rm-a n s Ih ,Il I'nl' rf-j Y Is cou p led fro m
the r ld ll'lli ti ll' f-j ri J ci rcui t .t t Irequen
cies which .In · lowe r than the resonant
(n"'lul 'ncy "f th t' pl d lt·l.m" ci rcu it . \Vhl'n
the m.l~nituJl· o f this 1lt'f-j Jl in ' n 's i-;
tance is lo wer than th r- n,m b irll'd posi 
t ivc re s is l.lll n · .IU USS th e circu it. till'
arn plific-r w ill llsc ill,lll.'. Pos it iVt' rests 
1.1IlCl'S ,l CroSS the ~ ri d c trcutt .Hl' pro
d uced by f-j r id r o il rosi s tanr e , ou tput
resistance of Illl' J rin ·r tube, and ~r id

cu rren t.
The vu lt.lf-jl' .Im p lifk.Hion, A, b .If

fl"Ch."1.i b y .,. II Volrit.'S .l p p wll,im ol ldy .IS
CllS" w ht.·n thl' lubi.· p1.1It· rl'Sisl.m n · is
m uch I.l rf-jl.' r th,m Ihe p l.l ll· 10.1.1 n 's is - ,

Fig ure I . Un· nt' ul rol l h t·.t f-jri d -d ri vt' n
h ind I'.

t.lI\n' (ty p i(,.l l for Iillt' ,tr " m r li fil·rs ). Tho
bandwidth of Ihl' ~rid s-ircuit and .IIlY
tuni ng erro r .l fft"1.·1 A I.. s" nw l· ... kn l
.l ls" .

TIlt' pr-iru-ip'h- pu rr nSt' " I rll'u t r.l li/.,' 
fiou is to r.l is t'lIll' n lllp ll'd n 's isl ,mn' til
sudl .l high valuetha t i1s d f.·... is nq~ l i 

f-j ih l. ·.
I'i f-j u n ' 2 illus t r.l lt'S how the nMf-jn i·

Iu d ., of Ihl' cllup1l"1.1 r.,,:, is lol lln· va ru-s
with freq uency WIWllbotn Iht' pl ., lt· .ln tl
f-j r itl circuits .1f.' rt'Son,m l .11 10 Mi ll..
Thr- hl"lVy curves sho w .1 n-present.t 
li v t' ,' <lSt' for an lln n,·u t , .lli / ed f-j r id .
d riven triodr- I\. F pOWl'T ,1In p li fit· r. The
~n·.l lt·s l te nd t'rKy to os.-ill" te is a t .1p
prm, im.l lt'ly ln~ M llz, w h kh is ill lIlt'
p t·., l tl f lilt' Ilt'f-j.llive 't·s is l.m H· O IlV, '

(Inwl'Sl rl'Sis t.lfl(·,,) .
NIllt' th.lt Ih. 'r. , is nn Tt,,:,ist iv., Ctluplin f-j

ot lilt' resonant ITt"1.lu.' ncy of the p l.lI.·
ci rcu it . Adu.llly the co uplinf-j s lill l·... is ts
bUI it is ,·x.K lly ' 1'0 d l'f-j Tl'l's out of pIMSt,
w ith tIll' pl.1l1' I~F vol t" !-it·. E'lll. l l am oun ts
(If posil i\"t' and Ilt'f-ja!ive resistance an 
nltlpl... I 'lC Tt l~.. tlu-~ritl cirru il w hic h 1>.11
.mH· cocb ntht' r out. At Irequcncies b.,...

low the p lol tl' Tt"Stltl.lnl frl"1.lu t·ncy. 111<-'rt.· is
111t1' {· l1l'gol ti\'t' Tt'Sist.ln r t' cou pling bt·
C.1 U~· lht' ph.1St·.mf-jll' of cu rr" nl IhTtlu f-j h
C ", ; is les s Ih,l ll4f) d t';Tl"1.·s by th .· m,l~n i ·
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Figu re 2. Sh u n t grid resis ta nce due In no OT incu rrerfly ne ut ra fiz ed Cpg.

tude of th...p h,ISt-' ,ll1g ll' (If the p l,l tl'd r.:ui t
at 11M! frl'q ul·IK'y.

Neg,l liVt> Tt' s i s t.lllCI' In t ' ,lI1S 111<1 1 S O ITle

power is coupled from the p l.rtecircuit
to tl\{' grid c-irc-uit n t' ,lting a h·nd t·ncy to
osci ll,ll\' , At Irequcru-ies abovethe reso
na n t frequen cy , 11ll' {"(lup l,'.! Tt' s is l.m n '
is pos it ivi' which mea ns tha t powl' r is
co up led from tht, grid to tln- rl,llt' ci r
cu it (fed throug h power ) w h ich IlMd s
the grid {'i n'lI i t ,11111 n-duccs the ten 
dency to usci ll.lIL' .

TIll' lig htt'f so lid cu rves rep resent the
cast' where tho lube is under-neu lr,lli i't 'd
by 2S'lo, . TIll' rn,lg nil lld., of rcs tston cc is
four limes lilrg. 'r . As I IHl'X, ueutrali z.rtinn
is approached. the m.lg nilud .' of till' re
ststancc becomes v"ry h igh . TIlt' d <lshl'd
curve represents the caSt' when the tub e
is over-neutraliz ed by 25%. Noll' that the
tendency to oscill ate is now a t approxi
malely 10.2 Mfil. w hich ls ab ovethcpla te
resonant Frequency.

TIlt' pr rl<:l'dure fo r Iwu lr.llil.ing .l C I,lss
C amplifir-r is ,IS fol low s; h rst set the
.ld jllslabl.. Ilt'lltrali ling compom-nt III the
value t's l im,l ll..1 10 p ro vide {"(,rn'd ru-n
trahzation Then .' pp ly KF drive on the
opl'r ,lling fn 'qu.'IKy and H'son,llt' a ll
tUlll'd ci rcu its . Ad jus t l ilt' l' hld ing for the
dt~iH't1 rowl'r output and rL'-n'sO'l.l!t' ,IS

n l'<:I'ssary. Now roc-k lilt' p l,lh ' tuning ca 
paci tor tb rough resonance while observ
ing the DC g rid curren t. Tuning lh rough
resonance w hi le inrrt' ,Ising l' ilp,Kilann'
(lowering fre q ue ncy ) wi ll C<l use the grid
current 10 riSl' if the arnplifier is under
neu truhx ed. If it lowers, the arnplifu-r is
over neu tralized. Adju st lhl' IWulr.ll izin g
com ponen t in th e d in..-tion ind lrated and
repo.u the lesl until the g rid cu rrent peaks
at resonance and drops off Oil both s ides.
Class A ll, lin ear's w ill be di scussed b iN .

Severa l ne lltr,l lil.in g ci rcu its w ill be
di scuasr-d, All exc ept th e fir st arc ca lled
broa d -band neul ra lLtin g circuits. Th is

5
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Figu re 3, Coi l nl'ulrali u li lln_

Fig ure 4 , "u"h-I'ull CTO"" n eutr.. Ii ~ ..
l ion ,

fi gure 5, Plat e 11~'ulr.lli z,.lti lln ,

jus t me ans Ih ,JI 1111' 11l'u t r,t IiZ,lI ion does
not need readj us tmen t when t U l1 in~ 10
another frequen cy . Ar lu,ll ly, tbc luht'(s )
an' only "neu tr ali zed" .1 1 l ilt' tu ne ffl"
qut' llcy . Tht,y are llut llt·ul r.lli zt,J ,11

•

ha rm on ic or p .n,lsitic fn'(jlll'llcics , fo r
e xample,
Co il Ne u t ral iza t io n

Rcsonattng C1'l" w ith ,1 sh u nt ind ue 
lor, ,I S show n in F i~ 3, h .1S been w idely
used in A M Urn ,Hi C,l SI Trans m it te rs
which use I r i tl<.l ~' tubes. T'he n~'utr,lI i z ·

in~ ind uc to r. I.w is w ou nd 1111 .1 lU Il~

s lim co il fo rm In minimi ze d isl rih u h'd
t'.l p.lc il.lnCl' (w hic h incrt',tst'S wi th r o il
tl i.t mt'l t' r ). The t ransmilh'r m.mur.rc
tu rer norrnallv performs Ihe neutralt z-

i n~ ,IJ ju s tnwlll durin~ f,lt"
to ry tes t. The f,wtury wi nd s
tht' co il w ith ~" t r,l tu rns ,mt!
the It'SI It...·h n id .m n 'rn nvI'S
turns unlil lwut r,lli z.J1ioll is
achieved .

This fo rm o f nt 'ulr,\Ii" ,I
lio n is iJl' ,tI for hnl,ltk,lsl
transmitters s inn ' Ih l' y nr
,' r,llt" o n ju st th e l illI' .1S
si~Ill'J SI,l l ion fn "'IUt'nt·y. II
is nu l r r,lcl k ,11fu r tr a ns rmt 
tors w h it"h IIllls t be fn ' 
'1Ul' ll l ly retune...1 toanot her
fn " llIt'ncy .
C ro ss Ne u t ral tza t to n

C ross no u t ra l i ...uton is
ide,11 fur pus h-pul l t r iotlt·
pc.)Wt' r ,1m r li fil' rs . 1t n"'j llin'S
nocx t r.r p,lrlSt'Xfl'pt lor ti lt'
tw o m'u l r" l i z i n~ t-,Ip.ll" ilnrs
.IS s how n in F i~ 4. Filh l'r a n
ind uc tive coupled or .1 bal
.lll fl ...l l'i ou tputnetwor k C,U1
hI' us ed . TIU' rll'lIl r,l l i z.i ll~

ci rcui t is t" tl m r ll'll' t! by ron 
l1l'I· l ill~ nell t r ,1 1izi n~ t',l p,!c i
tors (rom e.u-h lub l' 1'1,111' 10
tilt' o ther lu bl" s ~ r i tl . TIn'
t" ,l p ,lCit.l ll \·t' o f l',w h is nom l
n.uty the S.l l11 t' .IS CI1:' [ I is
prefe ra ble 10 St' l t lu- t w o

ne u tra l izi nr; capacitors 10 1" 111011 v .l lll l 'S,
b UI i t is no t ,1 hso lu tdy n,'u 'ss,u y ,
Pl at t! Ne u t ralizdti o n

A VOltilgl' l "JlM I 10 Ihe p l,l l, ' ~ F VI,It 
,lgL'. bUI 180 d eg n 'es out o f p h" se w ith
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CPU

whe re C also "bypa sses " th" bottom o f
the g rid la nk ci rc u il III g round ( ly pi,".11
....l luL·S are in the 1000 III 2001.1 pF reg ion,
.m d Cu ; is Ih,' lola I C.lp.lL·it.lIlt"l' fro m
~r iJ 10 ~ roU ll tl , w h ich incl ud es Ihl' ,'.1
pccl t.mce from J;r id 10 c.l thotl l' ,l lld from
~r i tl to sc re en . lIi~h v " h ll·S of C .UI'
rcqu ired bl'C<1USl' 11ll''lIn p li fil' r tl 'nd s to
become u nstabl e if th e rea cta nce is 100
h ig h. Also, it is Ill'("t'SSoHy 10 l l't'p rum
mun ll'.ld ind uc ta nce vl' ry sm,l ll fo r neu 
Ir .l li' .,lli oll to ho ld IlVL' r llll' I I I-" baud.
Fur this n-a son feed - th ru lypes ,HI' prt'
fl'rTl,d for capacitor C.
Ne u tra lizi ng Class An i Li n e a r
A mplifiers

I.inea r RF pnwl'f i1mplifiefs mu st bl '
nL'u l ra li l.ed mort' .1CCUf.l td y Ih .lll C lass
C RF .l m p lif it' rs bl'C,l USC in co rrt 'ci llt' u
lrali zalion J;1'Il\' r ,11t's phJ..'i\' d is to r l inn

izi n); circuit show n in Fig 6.
Thi s ca n h e se-en mUT('
c1L'.uly in Fi/; 7. TI1l' m.lgni 
tu d e o f the RF ft'I'd h,lCk '0'011
.1/;1' is the I{F p l.lIe volt.l ~l'

l'p ste p pe....1 d ow n by tht' rn 
pacitarn-e vu lt,l/;e d ivi sio ll
OfC", ; .lnJ (C ,I< t Cu I. As a
res u lt .1 s ma ll ,m w u n l of
g r id drtve p o wI' r is fed
thTllu~h 10 Ihl' p l.lh· l-ircuil.
This causes li lt' dri vt' puwt' r
to be jus t a lillie h i~lh'r tha n
ex pected .

Tetrode Neu l fd liza ti n n
Th e plale-to-~ rid c.l p .lf i la IlCl· of

po wt'r tct rodcs is lypic,Jlly on 11ll' g,'n
" ril l order 0. 1 10 U.S pF. Any of thl '
ll\'u l ra liz inK circu its J'·M:r ibt....1 ,lblw ,'
can be uSt.'1..1 to n,'utr.l li/ e 1,'ln>JI'S hut
there is a s i/ll p ll' r w ay , show n in Fig K.
II was fir sl JiSt.-loSt.'d by Ih, ' w rih' r1.m d
Ih, ' ci rcuil is O ft I'll id ,' n lifit'tl by hi s
name. It has lX'HUIlt' vt 'ry w idely uSt.'1..1 .

II is basica lly a n unbal.mred g rid neu
tralizing circu it. The req uire...l c ,' p ,ld 
l.l nL-1' rd,1Iionship is ;

CN/C",; ; C /Cu ;

Cn
Figure 1>. G rid n t"ulr~li J: t'd tr iod e.

it, is pr od uced by a balanced rl.lh· 100 n k
circu it .ls shllwn in Fi~ S. Ttw Iw ulrdli ;t. ·
lng ca pecttoe , C ... couph-s an Rf cu rren t
inlo Ihl' ~r iJ circuit whkh is ("I " .II but
Ilf o p pos ttc pOloH it y to thl' cu r rl' n l
coupled thrnu);h C ",;, Nt'ul rdli".l litlll ra n
be mainfairn...1 from b.md III band by
paddin~ th e lower ..td c (If tht, p l.llt-'!.ln l..
circui t w ith .1 t""p.tci l.mn· eM' whtch is
equal to f he tube .m J s lrdY ou tput ca 
pac it ance . This m .lintain s equa l ca 
pacu enccs .Il"ross ('.wh h.l lf of lhl' p l.llt'
ta nk ci rcui l n 'Jo;antll"Ss of th e sd ti ng IIf
C, " If sh unt ft't'li is u SI..J,lwu RF chokes
n......lt to be 1IS4...J to kl 't.'p the c trcuu bat 
anced .

Ex cct tcn t n t'u f r d li /.•r fiun r-an be
achieved w ith pl .llt'moul r.l li ',ll i,," . Dis
aJva nla~I's .HI' th.u Ih, ' p l,'ll' l,lIll<. err
cuil components an' more l"us lly ,l nt!
ta nk celllosses ;HI' doublt' .
Grid Ne utra liza tion

A balanced ~rid circ-uit, ,IS illus l r,l tl'd
in Fi~ 6, is empfoyed ins ll',ld. In this C<lSI'
eN is connected from tht' tuhl' pl ,ltt' to the
bottom end of lilt' bal.mred grtd tank
ci rcu it. It is t'ssL'nli,ll lh,ll lhl'l' lwl 'r s id l' Ilf

the ~rid circuit be padd ed with ,1 val ue of
cap,ld tanee 1't 111<l1 10 til(' luhL' input ,l nd
stray ca paci t,lIll"I' 10 hol d lll'ul r,l!iz,ll ion
across all of the II F h,1I1l hand s.
Inheren t RF Fee d back

A sm ,l l1 amou nt u f Ill'~ ,ll i ve I{F vo lt 
i1 Ke fl'edback I'll is is in Ih,' ~r id nl'ul ra l-

7 co n lin u r d On nu t PolK"
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"igu r!." 7. Feedback in g rid n ..u t raliza fion.

Cgk

Cn

Figure H. IIru t'n l' tetrod .. n ..ut rill i7i1 t ion .

1M p ro d uct s (if a ny ,un pl itlHh' ~t'nt'r 

an-d 1M is p resvn f}. 'I'ln- I'M a nd A M
d is torlion p ro ducts ad d Oil o ne s iJ l' o f
the sign,l l band h ul s ubt r.n-t on the ouu-r.
Unequal Jrd order product s , .lS oh
se rved on . 1 s pcc t rurn a naly ze r, indi 
GIles the p n 's l'ncl' of I' M prod ucts. A lso
till' g ,l in of linea r dlllpli fil' rs is hig lwr
than th.u o f C I,lSS C .11lI p h fi. ' rs .

Sin ce 1111 gr iJ cu rren t is p n-scnt in
C I,lSS All , a m plifiers, we must SI'[lS,'
so mething r-Ise. A n RF voltmeter from
grid to g TtHInd w ill givl' the S.l llll' Sl, rt uf
ind ica tio n .1Sgri d cu rrent .

Since a litth- RF feedback is pres ent.
the re wi ll s t ill be so me RF co upli ng
fro m plai t' to g rid I'VI'I1 w he-n perfectl y
neu trali zed . In tilt' circuits s how n in

Fig uTt's 6, 7, .md H perfect
ncufrulizulion vxt st s w he n
.m RF vo llilg l' on till' fube
p ldtl' p ro d ucl's 110 curren t
in IIi\' g r id t,w k con.
N e u t ra lizing Wit h T e sl
In s truments

Anothe r method {with ,111
pn wl' r rcrnovvd ) is to inj ect
<l s ign.11 in to tfn- p lat e c fr
,·u it.lntl Sl'IlSI' I~ F curren t in
the g rid t,m" o'il. A s igl1<l 1
g" TII'T,lto r iscon nected to till'
, 'l lol X ,",l pul te rmina l ,lnd
tlu- p lait· c-i n- uit is rcson.itcd

to dr-liv r- r maximu m RF voltage 10 the
pt.uo of till' tube. A g rid d ip mc-n-r, o r
ll tlll' r sen so r, is ind ud ivl'l y co u p led 10

thl' grid 1.1l11t r o il to sl'nsl· RF c u r ren t in
II,,· ol il f~ l'S llna t l' 1111' grid rirruil for
mn xilI1!1 llT p icku p . Thr-n ad just tl1l' ncu
t r,l liz ing c.lp,lCi to r(s ) fo r Zl'rll o r min i
murn pickup. Remove thl' test eq uip 
m cn t. Yo u sho u ld find lIlI' ampfifu-r
((H r.'d l}' rn-utralized when you 'Ip ply
f" lw ,'r and tune for nnr mul opcr.iuou.

Anotlll'r proced ure, which is spec i
fiod for till' Co ll ins S- Linl' eq uiprucn !
(pr 6 146s d r iven hy ,1 /leI .6 wi til 2-Sldgl'
I~F f"l'db,Te k) is 10 d isab k' till' pOw t' r
o utp ut St,lgl' h y fir s l T('1l1 0Ving the pl at e
and sc reen DC vo lt,lg l'S. Then e xcita 
tion is ap p l i"d an d fed - th ro ugh pn wl' r
is HH·.lSlIn ,d wuha u IU; voltmctc-r ron -
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Fig u re 9. T w o- s tage feedba ck n cutra ftzauon.

nected .1crOSS the dummy hJ.ld . TIll' I;r id
and plate ci rcui ts sho u ld he Tl ' Stm <1I I 'J.

and adjusted fo r ma ximu m RF volt,l ).;C.
The I{F VO lt ' lgC w ill Ill' Oil th e ord er o f
0.5 volts. Adjust tbo po w er am p lif ier
neu tr.l liz in g cap.n-itor ell for mi ni rnu In

RF vol tage.
The d river tube is l\t'u tc,il iZl'd by fir s t

rt'st orinv; the DC plan- and sc ree n volt
ages 10 the fin a l .li ll p lif it'f. Eil.mn-nt
POWl'Tis then removed fro m the he Ll>
by u nso ld erin g ,I fila mcrt t lead . (An
easier methrrd is III d ip tilt' I ilarnen t
pins off an old 6CLo.) Connec t a n RF
voltmet er tot he tlu rnmy load through .l
smallca pacitor ("(lIls isl ing of two tu rns
of lns ula u- d win' wrapped a rou nd l ilt'
"ho t" It'.HI to the dumm y IO,H!.The cas t-'
of the probe is connecte d to the Jum m y
load grou nd . Excita tiun is a pp lied to
the d river tu be and ill l c irc u its a re reso
nated for maximum RF ou tp u t. e n is
then ad ju s ted fo r m in im um RF out p ut.
N e u tralizin g a T w o -S ta g e RF
Feed bac k Am plif ie r

Man y o f the linea r am pli fiers in
Coll ins t ransmitte rs l' m p loy the two
sta ge RF feedback ci rc uit (w hich was
also ori gina ll'd by till' wtifer}. The I~ F

feed bac k voltage is appl ied to the d river
tube ca thod e w hi le th e d rive s ig nal is
fed to th e grid . See Fig 9. It is m 'cc ssd ry
to neu tralize till' co u p ling from ca thode

9

to g rid thro ug h tho' c.rthode-t o-g r td ca 
paci ta m-e, C, .~ . Th is is ,H:h k vl'd by add 
ing C 1 to the Hrueru tdrod" ncutral i...
in g circuit. TIll' capacu.mcc rauos ,I Tl' :

C I/ C 2 = Cg l<. / Cl

The procedure fo r ,Id jus ti ng C3 is
place tIll' EMISSI( )N sw itch in the TU N E
pos ition w hich reduces Ihe powt-' r am 
p lifil'r scree n vo lt,lgl' to p revent r-x cvs 
s tvc plate di ss ip ,lti on u ntil th e p ialI.' is
reso nated . Till' lo w scr l'l'n vo lt,lgl ' 'l lso
C,llISt-'S g rid cu r ren t w hic h is metered .
C3 is adj us ted u nlil lh e g rid current d ip
co incides wi th t he 1'1,111' CUTTe nt dip .IS
the plate tu n ing is roc ked th rou gh n-s o
na nce.
CO NC I.UD ING RE M A RKS

TIll' above n l'u lra lizin g ci rcu its rover
the m ost wi dl' ly used lypl'S fo r !I F g r id 
d riv en RF po wer dm p lifiNs. Neu tral
iza tiou can be ,w nided by us in g ca th 
ode dr ive n (g w u lIdl'd gri d) <ll11 p Ji fil' rs
.11 the t-< Xp l' IlS\' o f mu ch more driving
pOWt' r. Als o n c ut ralt zanon can be
a vo ided in tetrodca rnpttfters by s im p ly
con nec ting a SO-o h m dummy 10 J d
across th e grid. Thi s "sw a m ps" the ~r id

cir cuit so that th e coupltng th rou gh Cpg
ha s litt le dfl'Ct up on th e grid vo ltage.
Th e SO oh ms is m uch lower than Ih e
coupled nc gnuvo res ista nc e iltust rnted
in Fig 2, The d isad van t.lg t· is Hlol t it

co ntin ue d "n [Mge 3'1
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The a ut hor with h is DX-60 and home b rew vro.
ode-keyed transmitter kit s in the sa na'
po wer c1,lSS, kits a lso a im"d ,II the nov 
icc ha m. Th e t'ng im't' rs co u ld have
jazz ed " I' the DX-40 wi th so me cos 
metic gi mmicks and perhn ps with som e
ext ra TV I su pp res s io n. Hut they chose
ins tead to d esign ,I com pletely new
pr oduct w hose in teg r ity is s t i ll re
spcctcd . Th e DX-oOilp pt',l red. a t the e nd
o f the Day strom era , ,I ti m e w hen
Heathkit d cs tgncrs migh t s ti ll ha ve bee n
free to inJul g" their v isions of quatuy
and to ma ke th ese vis io ns reality . The
DX-oOA a nd DX-OOB, which show s ig ns
of cos t cu tti ng, appea red under the
Schl um bc rg e r ad mmisf ra ti on . These
minor va ria nt s fro m the orig in ,l l DX-60
are described in C huck Penson's e xcel 
lent Heath kit O ut do.

After freei ng up the OX-60 ' s co ntrol
shafts, I fac ed th e problem of Inn-rfnc
ing it w ith m y homebrew VFO fo r b rca k
in keyi ng . My VFO, dcscrtbcd in ,l

previous ER arti cle (N o. H2, Feb ru ar y,
1996), u ses ca tho de kt'y ing. At firs t , I
con side red homcb rcw tng ,1 VFO simi -
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t l r to the Ill'a th ki t I IG- IO w hich is de
s igned to in terface w ith Ihe DX-611 . 'I'h is
wo u ld havebeen a n in k n's ting p roject,
but I wan ted 10 USt' my "new " DX-60
rig ht now .

I fou nd , su rp rising ly, that it w as q ui te
e,lsy to key my hone-brew vro and the
DX-/lO tugclt1l'r, whiletheir kt'yin g ci r
cu its re mained elec tneatly ln depcuden t
of each other. It W,IS u nnt'r t'ssa ry to
modi fy the VFO or th e DX-OO in an y
w" y . A d ou bl e-p o le s illj.!; le- th ro w key
ing rela y W,lS tlu- o n ly th ing need ed,
but it ha d to be onv fils t enough to
follow a bug 's rnptd di ts. TIlt' Radio
Shack ite-m 275-241,1 works w el l. Thi s is ,1

d pdt rela y. but the normally-closed con
t.rct s a re n't u sed . Its coi l is rated a t 12
vo lts DC w ith ,1 rcs tstaucc of 200 ohm s
and its contac ts are rated .It S ,l m ps. O ne
st't of co nta cts ke ys t he vro ca thode.
Th e other sci keys th e DX-bO.

Kl' yin ~ the cathode of ,1 hot-cathode
Co lp itis VFO ci rcui t such as m ine ha s
so met imes caused m inor clk-k s if th e
~rid- l t' il k res is tor is returned di rectl y to

con tin ued o n ne >; t PdKt"



VFO

Schematic IIf th e key in g -relay interface b etween [h e vro a nd the UX-60.

~round. The so lut io n 10 th is p roblem ,
w hich l'v e IH' VI'r seen p ubl ished , is to
byrdss p;lr l o f this Tl'sist,lnn' to g ro un d
I h rou~h ,1 C<l p,Ki to r. [n my VFO, tlu
g rid 1(',1 k <'l lllsi s ls of ,1 47K l111m resistor
fro m the g rid in SN i t ,S w ith ,1 10K o hm
resis to r to gro u nd . Tht' 10K ohm H'si s 
tor is bypassed til grou nd throu gh ,1 .Ill
mfd ca pacitor. Th" St' v.rlues a rr- llo t .1t
allcrifical .md C.lll he ad jus ted Iur- op O
m um sha p ing tJI till' VH)'s h 'yt' l l w.r 'It"

fo rm . Apart fro m the vro drive r. ho w 
I' Vt'T , Hw I>X-60 's ow n h'ying , tn S O Ill I'

ca rs, lend s to bl' .1 bit till the h.r rd skh"
;llt hough s ti ll ' l" ilt' aCCl·p'abh·. The de
srg ncrs m,ly h.i vo pl.mned It th ts wa y,
because so fil' r k t' y in ~ r .m s llln l'! inw s
tru roducca s l i~ht chi rp w it h s l ll~~ i s h

cr ys ta ls . The f) X-(,(1 W<1S desi~l1l'd for
nov in' hams .11 .1 lime w hen they w ere
rest ricted to c rys ta l co n t ro l.

[ fo und it was poss ihll' tOlllodify the
D X-60 's ke y ing wavoto rm without
touchinl-\ till' DX-(,(J itst ' lf. TIlt' Sh.lring
of the r i)-\ 's keying is based o n till' tinu
it ta les (in mi ll ist'nmds) for th e nq~d 

trve-bias lint' (whic h cuts off the tubl'S)
to reach grou nd po tentl.rl when the ke y
is closed. The tim ing is ba sed on eh.l rg 
ing and d isclM rgi n g ,J ca p.tcita n ce
th ro ugh a rcst st.uice -- ,111 ,lp rlic.l tion o f
the p henomenon known ,IS "li me co n-
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s t.mt." Fo r t'X;1m plr- it t,l kt's O IH ' se t'(llld
to dJ,lTl-\l' o r disd Mrgl' I mfd th ro ug h 1
nu-gohm.

S inee the DX-ntJ's [ll'g ,lt ivl' h ias line is
e x{t>m lt'd tllit s id t, lilt' r ig tn tlu- key, Wlt'

need s on ly to t'xrt'rinwnl w ith Tt 's is 
t,li lCl' ,llld C,l p.n-itanre v,IIUt'S ,K ros s tlu
h 'y. The rig itsclf Tl'nl,l ins untouched .

I fi rs t t ri. 'd ,1 250K oh m Tl'si stnr in
sl' r it,s w j th <l ,l15 mfd l',lll,\cilor across
till' kt' y in g -Tl'I ,ly n lll t,lrts fo r Ihe U X-I>O.
Thi s m,llk the keying so ftl'T, but w ith
n ys t,l l cont ro l then- was ;1 bordcr lnn
chi rp w ith some crystals. Onl' ayst,li
h ," l' ly s ta rted. W ith vro co n trol. the
!..:t'ying was dl'lin ih' ly so fte r, 110 ind il',l 
tion o f d 1ir r , but there was justa hint of
mus hiness when Ill y Vih ro l' lt'x Il W 

dl,11lie 'll bu g sent r,l p id d it s . I found the
Ix-stappro.n-h w lu-n in terfad ng my VFO
w ith tilt' J)X ·6() W,IS to ins tal l a hnlf
Illegt,hm potentiometer in st'Til'S with
tilt' ,OS mfd cnp.u-itor ,Kross the rcl.iy
contacts tha t h'y tilt' lJX -hll, Now the
time COUSt,lIl t could be ,ld justl'd easfly
fo r opti m u m Sh'l p illg" of till' keye-d wave
for m.

The D X-oO, like sarne o f it s co mpctt 
tors, featured AM phn' lt' , II1<1 Vl' Il't yt ' t
tried Illy Dx-eno n At\.f p hone, mainly
bt" .HISt· 1d Oll't have ,I hi gh -illl(wd ,m Cl.'
mic wi th the p ro pe r connect or . How -

c"n lin u .'d on f' d l{l ' 40
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The .. u th or i n hi li fir!il no vice s ta lion h ..ck in IQb4 . H is u ll w..s W NOJYJ .

Jo h n Wieder, K(}JY. in hi s pre sent-d ay hams hack .

By thi s l ime I W .IS d t' tl'r m illl' J 10 be
corue th e firs t holm o f the Ia rr uly. There
WI'H' just lou molny myste-rious sig n.l ls
co rning throu gh th n....• .u rwc ves , and
besi des I h old ol l re ,ld y spen t hou rs
ml'mnrizi n t; d ots and Il.l s hlOS fru m the
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Bu y Sn Hl1 Ha nd book . Ano ther dl scov 
l' ry 11'.1 to up~ r.hli nK my code from dot
,m d d ,lsh mc monza uon. My d ad in 
fo rmed me lh olt there W,lS ,1 ha m in the
neighborhood!Sinee nl'i ~hb.. l rs were nut
Nnl' lIt d oor" as the y we re in to wn it took
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Ten-Meter News .

Rob Rost>, K6G KU, with h is 10-M '-t ,lli on .

Fro m Rob Ruse, KflGK U, 3·1·" 1'1
'ust.1 uotcon the most fun d ,ly u n

ha m r,Hl io l h.IVt' hdJ in yl.',us. [u ..IIi'- t·
t h.. t>df ly J .lyS o f cy cle Il:'. t hen.' wvrv
b i ~ Si);n .l ls frum litfle rigs . M.h lt· 12
~()ud ~l l i d, conta ct s . rm», M.:J r m d ld i r

co p y." And Iht· sola r flux W.IS Hn ly
lJ.I!!! !!!!!! ! O n thelow u p s id e ofcyd t·23 ,
that Id ls mea Iit rh- b it , this just m.IY~·

a big cycle.
Gnl g Olld aud io report s Irom my

Gl oh..• 6SA. llca rd seve ra l );nu...t s ig n.11s
f rom R" ngt'Ts andan Elmac Arh? Of
( n u rM' l ilt' h ig h e nd t r a n smitters
slIu nd l'd g .lIlgbu st t·rs . J h .l\ 't' t h is fl't'l 
in g Ih ,lI wl1('11 things s ta r t 10 "rock .In .!
roll " next fall, t ill' A M po rtion will r-x
pan el, the Ii ttlt' 50 wa tt g uy s shov ing
out on th t·l· d ,.; t' s, as tilt' V ikin,.;SUO's, d o:
ho ld court ... ro und 29.0 . AM IiVl'S and
GoJ it sounds ~oud !

O n my M·t>o nd l o~ P,l ~ l' o f ,1 lo~ Ih ,l t
SIM h·t! 17 ' ... nu,lry WI, s lridly fo r 10 A M
an d am I h,l pl' Y>

"

hom M t<rh· C ro w lt·y, W IGZS, ] -3 -'JN
Here is ... brid upd 'l lt' o n w ha t h,lS

been h.lp pt·ni ng in the Cennal nurid 'l
an·,l on 10 Olde rs . Up unli l a bou t ,I

Wt>,'k .lgUit h.ISbceu v" ry q u uebnt ...Fu r
lilt' I,ls t w .... k l h .1\·,· 1>.....· 11 wurking sta

linlls,l lu ng th t' W,~l elMsl h u m AI.1Ska ,
()a'gon. W,lsh in~lon SI.lh·. C... li fur ni a ,
Ari/.n nd ... nd in ln Tt·,.. ls . Usn.llly this
h ,lpr l' ll S in the ,l f l l' r!WU Il Irom 21'M 10
'lhnut .J:3l1 !' M ..:a s l,·m .

I.lln ks lil..e 10 will ht· n lllli ng in lo it
fu r a',l l in ,I few months l!

hom Uon, W JY CII . 2· 1H-'nl
From Kennesa w , G,·(Hg i,l. V.·ry good

0pl' ni l1~ into C,l li fo rn i.1 ,m d Hawaii.
St.utons ,111 OVI' r till' 24.0 10 29 , I win 
d o w . Wo rh' d AI, WoN I~O; Ik n ni s ,
KBo V f C ; Iin h , K6CK U , .md JMk ,
Kl loCC. Also wo rh ..l G" n rgt' K4RYII
h u m l h l' At l.nl l,l ,1H',l UIl g rllu ntl wave.
All s ig n.l ls W,'H' 5-H 10 5-9 t .
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New fan molor insta lled on hluwer un i t. Mntor d ime ns io n s have n'f cha ngl'd in
all these yea rs.

: ~ ,J...L. ~.:...."... ~~, . -......=..

':- --.- -=l~-

BACK PRESSUN( (INCHE S or WATER)

Figu re 3. Typi ca l pe rform a nce d a ta fo r
3,3-1/2 and 3-3/4 in ch b lo we rs .

21

Llf doll ars ). T ilt, d m i<'t' is ~ (JOll .ind
15S0 rp m , per iod . There a rc a few
two -s pt'l'd va r-ieties. bu t the sec
ond s pe ed is on ly , I s lighl reduc
tion from the p r imary Spt't'J . TIll'
d ro p fro m 3000 10 2t\OlJ is s f II way
In no isy .
hWi n~ th o lilll ilt'd s u p p ly of

ava il,l b lt.' m oto rs , I ca rne up w ith
tw o proct lea l so lu t io ns to till' p rob
lcm Th e fi rs l Involves ,1 J J i ll~ ,1
moto r cont roller to reduce thr 
s pl' ('d o f the ~OOll rpm motor. I low -
ever, bec,lusl' the fa n is working
in to ,1 h igh bar kprossun-, the sys
tern beho ves <IS thoug h i t h ,IS pos i
ti ve feedback. The motor 11l'h,lVl' s
like il w an ts to sy nc up 10 .' il lwr
150() or 30110 rpm, m,lki ng it wry
touch y 10 se t the con troller. This
po in t is fu rt her a~gr,lVa tcd by te rn-
pera t ure: il wi ll ru n s lo w for-a bou t

10 m in utes, a nd th e n when th e molor
wa rms up, s u d d enl y s ta rl to s peed up

cont inu..d n..\ 1 pag..
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3,000 volt!l .llppt".lI ' " oi l th e pl.. t.. cu rren t meier. Look ing for this 60 m . "lea k" , I
fin.ll lly di scon n ect ed nne If-old f rom t he mt' t l"rta king i l ou l of t he ci rc ui t. Jo ..' f he
p resence o f ltV a t th is ml'ter ca used th e "leak,"!

Plate cu rre n t m e l.. r
TIll' one t hin~ tbat I would have likt"l1

to ha ve d1<ln~l..1 ,lNlnl th , ' Chippewa is
lIlt.'marmvr in w hich platecurn-ru is mea 
sure..t . Ta l.e.1 111,,1.. ,II Fig UH' 2 (1'.u1 I o f
th isartidl, l.lSl mon lh ),olml you' ll Sl,\, th.lI
Hea th mt,'olsun'!' p l'll t' current direc tly .
Not only J ilL'S it Sl"t'11l Mlmt'wh.11 .J ,IIl);l·r

ous 10 havethe fu!l 3,noO\/011 plan- sup
ply dp f,,-,.u inK ,II th,' fWllt pam-l, h u t I
observed num" fUU"' wl' in t s id" d f"c ts .
Fo r exa rnp h-, when the lt V is act ivated ,
the met...r us Ud!ly md rcatos ,I smal l re
sld ua l cu rn-n t (bu l sonu-timos it even
J d ll'Cls b.KKW.uJ S- Ih ,. t' s ri~;h l, read 
i n~ ne l;ill ivL' p l.uo n lrrl'n l!!). At Iirs t, I
though t th.lt the fin,l l lul>t,s jusl weren ' t
bl.'ing cut off properly. Inv ,'S li~., t 1,111, how
eve r, rev"'ll,...l that it W,IS Ilwrl'ly till' p res 
ence (If I IV Oil till' meter th at "HIS\,d it to
deflect. No current W,lS ,Ktll" lly b" ing
drawn . As you C.lII Sl'l' from the pictu re.
the meter indicat" s about 60 111,1, y ,' t .111
connections from \lilt' ter nun.rl of the
me ter have been removed! I cons ld ored
othe r sche mes to m,' ,ISll fl' cu rren t. but
good "Il g int ,., rjng opt ion s a n..' limited,
si nce the meter is int t' r1lollly s h unted fo r
1 A. I decided it wasn't wort h Ih" fh.m ("t'

of ruini ng the meter when I.lking il ,' r .l fl,
sincet hey are t'xln'mt'ly r... rc .

Exercise ca unon a ro u nd Ih t, multi rn
et cr as the .810 SCh ...-n vollolgt' .t p pt' ,l rs
here as well . Note th at Iht'h' .1ft' n il
in terloc ks which preven t Cl p" r.tt ion with
th e cast.' u ff. Bold. when this W ,I S dt'
s ig nt'<1, Iht'y didn 't t ry Iu protec t yu u
from you rself.
Re po s it io n Ih e reg u la to r loa d
res isto r

when you fin; 1 t,l kl' the C hi p pt ·wil
out Clf the ca b inet, it is im porta n t III ht·
ca refu l o f the adjus l.,hl\' 100 watt w in '
wo u nd res is to r mou nted ;It the vl' ry top
of Ihl' rt 'gu lal or IIMJ assembl y . The WilY
He ath had kit buil d ers mount it posl 
nons the delica te e ll(posl,d wires of Ihis
.rdjustable resi s tor face up. W.'II , when
yo u pull till' heav y chassis o u t of th.,
ca bine t, it is very t';}s y to unknowingl y
drag the s ha r-p t'dg.' o f the cabi llt't ,ICroSS
the exposed wires . Th is is exactly what
I d id to my uni t (il,hlrgh). I found .1
re p lacemen t 20 K IOOW ildj us t"b ll' rc
sistor a t Su rp lus Sa les of Nebra ska (XIX)
244-4567 ) fo r about $ 10. NI' .'dh'ss 10
S,ly. the rep lacemen t W,lS inst,lIll'd w it h
the delicate wi res of tb c resi s tor f.,cing

con l i n u~d on n !!'01 PolK!!'



l 'he lI ulhkil "C h ipp ew.... A UI Te tre d e ti nur h um pr..vto us 1' '' Re

Nolin' the rl"gul.a tuf tu b es a nd load .asst' m h ly _ Remounl f he lop a d justa bte
res is lor 10 a vo id r u i n in g l ilt' l i n e t'1{ posed wir..s when t .aki n g i111U I n llht' ca bbwt.

d own, nut up ( lih' they s ho u ld h,1\'" ,If,' ,Ih l.. to SI,ly ,' W" h ' lhro llgh ,I SOI11 ' "
lu-en 10 lu -~i n w it h) , wh.u h,dllli ral r-xpl.rnation, yo u'H h. '
No bypass rel'lY r,' w,ln!.' d hy lllld, ' rs l,m di l1 Mh o w C I.1 SS

Ilt"l lh didn ' l inrlu dl' .1 bmlt-in by- A li i s.' rv io ' work s .
1'.1 '0'0 n-l.r y, su yo u IIllls l u s,· .\l1 . ' \It' rn ,ll T.lk. · ,1 nuum-ntto In,,k ,II the (0I1s l,1II1
o m- if yo u wa n t th.. opl inn o f h yp.ls s ing l"llr fl'lll d ',lr,l d ,' r is li, 's show n lo r .l l r,m s-
th e lill. ·,lf w he n it isn ' l 'I ll . I Ihink. Ih is m illi ng It·lrnd.· in FigUf" .J (in tb ts (. ISt·,
W.lSa n lInf,. rtll n ,lh ' l lVt'fs igh l, ,l ll hllUgh an EIMA C .JC X:\t)()A),Tbcsecurves show
t.'Jl h'n M I s w ill'h ing rd,' ys w..-rv th e .. r - Ih,' il'L.,I.ln tdnt...uS \ ' ,lIllt 'S of 1'1,11,' ,!n Il
J . ' r 1'( tlw d ,ly b,l( '" 1111'11 , A I)I ' I)T rd.ly st."l, ,,·n n l rn ·n t fo r ,In)' g in'n c.. mb in,Il i, 11I
is n " ju in ..I, Stl .l s im p l., Dow Kt'Y rd d)' tlf pla te and g r id \·"It,lgt ' cu ntl il ions. It
wun' t s u Hi,' t'. I m,l y bu i ld "'I ''',, It'lIM I k.tl ks d iHk ul 1 10 ", " n p rdwnd , bUI S\>o m
box o r even instal l ,In in terna l relay, you' ll und..~t .ln. 1 wh.u it ,·.m 11'11y" u ,
., llho ugh th., , ·h .lss is layout i..n 'I ,ls (on - Yo u'I l nu t i,·.'lh,l l l h.·lin."S ofcon..I,Inl
duciveto Ihi s .lpp rt >.l ..:h ,IS 1\1 lik..-. p l,IIt, cu rren t ,1ft' Iw .lfl y horizontal,
Tonin g up d terrod e a m pl lfte r w ln-r ea s th.. ,'o llsl,llll sa .,..n cu r rent

\Vh.' 11 yo u tune up . remcmbor I110l I in lin l's .Ire tilted upw ,I-d ,llId ,1ft' OHK .'n -
.1 telrod l' '\lll p li fil'r , S(n'I' 11 cu r ren t i" ,I Ir ,II,·.! ill th.. Idl -h ,lIId n 'g ion III t tu-
bl'l h ' r inJ Icator of rt' ''OIl,l1H'l' tha n pla te g r,1 ph. Fu r ,I g iv.' n tuned 1. f. 1",1.1 , 1111'
cu r ren t. 1'1,11.' r u rn 'n l in ,I It'!r lld •. ,Ir n- luh,' w i 11 opera te ,Ilong ,I s t r ,l i~h l Iill(' .1t
p li fi" r is not a ~o,"1 ind it" .l lo r of rcso- r.·SOIl,Ill(C, lu.n- rt·pn·s l' IlI.·t! by tholine
nance b....·.lUSl· Ih.·n · is \It' ry litt le p l,II,. O A du ring th.. posttiveha lf of " .l ..h d .
cu rrent dip. This in te res l in!/; p henom- cyck-. Point 0 represents 11ll' ·lu il's...-nt ,
erum is n ' l ltl\l d iffi.·ult 10 understand. Jf o r I.· rt) c russing p" inl in each r.L ry ch-
1 hd Vt'n 't pu l you t" ..I....p y.'1 .m tl yuu ,m J poin t A r..'pr.'st'll ts Ilw pt,siti \ ,,·

"
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Ftgure <1 . COnslol n l cu rre n t , h.u.:U:It"ris l ic!'l for the [I M AC 4CX3nu A tet m d e .

ped \.. . TIll' Iw~,ll i v .· half of llll' "yd .- ~r.l ph (hl'C.lIlSI' ~r i.t v ll l l .I~'· I·,l n IWVl'T
contin ues ou t Iro m point tl heyond Iht' hll pu s iliv t,) . All t>l't· r.l l i n~ l i ll'~ must
right -h,m.! ,...I ~t· o f Iht' g r.lp h fnr .m end ,11 th is Sol nw im.lgin.lty h" r i/ tlnl.11
eq ua l .Iis l.ln n -. Thi s is nll l show n I.," hneon the ~r.l ph ju sl.lsl)/\ ,I ll" (1 11 ,1,1.
cauS>.' th ., nt 'g.diY" h.l lf of Ilw (·yd., is Thux, tbe le ng th o f l ilt' tl lll..'r .lli ng Iine•
not i011'lIr l,lI\1 s inH' tbe lu l>..· d .....·s nll l ,K l ll .l ll y <: h.m~,"S while tuni ng. :-ina ' it
do .my wurl twu'. is n m fin,...l v,·r li ,".J1 ly h y Ih,' ma xu u um

Tuning tbc ,-irc u it 10 u·s, ln.Uln· is ~r i tl VOIt.lgl· ju s l below U \'nlls .
equivak-nt III inc u ·.lsing the load irn - You 'll nt 'licl· th .lllht·tl '....·r .l t in); pu in l .
pedancc h I .1 ma xim um w hich means ..... h tch is n lllst r .l int't i lo muvl· .llon~ 111l'
tha t th i- 0 pl·r.ll ing l tnc OA w ill h.I\·,· .1 im .l~indrY hu ri /tl lll .1 1 lim-, :-t ill inter-
min im um s ill ,....-. As IIw pl.l lt · circuit is n 'pts t"S~·nt i .lIl y Ih,' Sot m,· p l.ue-cu rrcn t
tuned o u t u l rosonance. the 0p" r,) l i n~ v.l lu,·s . w hether the p l,lh' .-irnli l is in
Iinel>t.·g ins III ro l.lll· abou t r"in t O . TIlt' U'Stln,lIll"l' or not ( till' Ill!>" d ra w s a bou t
da sh c...l lint· on is an e xa m p le of an o u t .4 .lill I'S poin ts A .1Iltl II ). This is the
of u'snn.lIln · cou dtt ton . It is irnport.m t n ·.I'iOIl that pl .lte n Hu'n t ina tl'lrod l' is
to un ders tan d th.11 thl' end po int IIf till' not .1 vI' ry gond imlk ,lIo r o f r" 'iOIMI" -l·.
operating line i'i ,d W'ly'i cOll.., t r,1irll' d 10 Now 1,ll e ,1 Inol .l l ti lt' Sf n ' I ' 1l OIH,'n t
opcran-a tlcss tha ntl g r id vo lts tn C lass ' 111 11ll' graph. As lillI' ()A Ill'gins to lilt
ABI o pera tion . Thr- 0 p,'ra ting poi Ills .It upwa rd , rep r. 's t'n ting ,I r11<l Il);t' in loa d
A and H ;Jr, ' on a line wh ich in l. 'rs .'l"ls impedance, point A movus horizontally
the grid volts sca le on th e le tt s id l' of t Ill' toward s point H and ,IS it d o,·s, it .:rOSSt'S
graph just below 0 vo lts. Th in k in term s thm u);h difft'n 'nt se u't'n curren t nHV t'S.
of this im .lgi n,uy ho rizontal line ju s l As you ca n s.", fro m till' ~r.lrh. sc reen
be low 0 ~r id vo lts as on 0 pl' rol li n); bar- cu rrent may b.· rcro or even nt');ativl" in
n cr which cu ts .111 the W.1Y .I U Il";S the .111 o u t-of- n-sona nce posiliun. bul .1 1rt"S<l-

25 con l inu~.J 00 p..g r 39



Antenna Switching for the CE 600L
Brian Harris WA SUEK
3521 Tea k wood Lan e
Plano, Texas 75075
Brian.llarris@sv.s( .philips.com

w henever I t r..rvel I(l Srr;n~fi t' IJ , M is
so u ri I t ry 10 slo p by a s m.!ll. o ut -of-the
W.1Y s to re ca ll ed Colony To b .1 CCO. Bt"
i n~ a no n-sm oke r, tobacco is no t th o
rca s on for m y vi slt s , 'I'h e t r u t h
is....Tobacrn is w hat ~ (lt-'S lin in fro n t;
\l inld~l' ama teur radio is w ha t 1;0"'5 o n
in b.ld .. Afl N pdss in l; Ihwu~h tho Ira 
I;r.m t fwnt office, it's d iff icult not 10

s lop fo r a pt't' k in the s tu n' Tuo m / w o r"
sho p. Althou~h then' is .1Iw",ys so m e
Ihi nl; inl t'n'st ing in ' th.., roo m o n th..,
righ t', I a m usu.l lly l'.tgt· f 10 I.lke the
ne xt twenty o r so p ,l Ct.'S that 1"' ol J 10 the
bed room-s ized roo m <lI the ba ck . There
o ne find s .1 nt·.l lly Shl'1Vl't.l a ssort men t
o f o u r beloved boat ancho rs, In .lny of
w hic h are for sa lt> . I>u ri n ~ u ne of my
visi ts, a Cen traI Electron ics p.ur ( IOO V/
fiOO!.) ca lh-d 10 r ue from t1wi r shelf sa y
in~ , "1'1t.·.ls t' ta ke mv horne." I\ lt hou)!;h I
already had n k c e ll.lIn ples u f ea ch , I
co u ld not res ist th e ir cottec tt vc price
tag . A ft t'r d few grun ts a nd g n l.lns, both
were sa fely loa d ed in the trun k of m y
ca r.

I>u ring my inspect ion / pun-hdsing p ro
Cl'S..S I didn't poly much a ttention to d e tall
other than to be s ure th l' u ni ts weren't
r idd led w ith holt'S a nd modifications o r
missing ma jor componen ts. Upon a mv
i n~ horne I d id what I nonn.lll y do w ith
new toys, lay them ill the mid d le o f tht'
living worn floor for .1 d OSl'r oxam tn.i
tion . O n the rear pa nel o f tilt' (,(Xl l. I no'
tired two impor ta nt th ings tha t I had
missed in my ini tia l exa mina tion. The
firs t WdS the se ria l nu mber, 50001. Since
every 600L I know of hasa St.·ri.11num be r
Ihdt bt.,; ins wi th '56', lassumcd th is am
pli fil' r wa s the first uff the production

"

,

;' ; ' : ': ': ':'.

Rea r (I f the 6001. sh o w ing the AS600
pane l.
lin e. My sec ond u Vt' rsig hl was the six
l'x tr ,l SO-2.1l) C(l .I X connectors. wluto I
W.IS su re m y other bOOL d id nut ha ve
tht.'Sl', 1d .ISh t't.l lt l my h.un sh.le !" to ve rify
1w as right (a nd I W.1S).

The sil<o n'l.l lr, connectors ,l rl' mou ntt"'!
vertically on 01 smal l p.tnt'l , thr l't.' pe r side.
Th e pane l hasa sil k-screened 'ASnOtr.lI
the lop. Adj ,lcenl to each CtlJ.lt con nector
is .l hand m.u king ( l(.,(J. MO, -10, 20, 15, 10).
A five inch Il' ngth of W:C ·,SH, w ith an .11
t.lehl't1 I' L-25Y, ex tends fro m the pa nel.
On tilt' ins id t' uf tIlt' ('.Hlt' l is a rotary
switch that is g,m~l...[, vi.t an Ius ul.rtod
sh.rft, In the band sw ttch . Ifyo u at tach tilt'
PL-25l) to the AN TEN N A connec tor and
you r s ingle band .u ltl'nn .l fl 'edlines into
tlu-ir res pec tive SO ·2.1l}·s, the p ropt'r a n
It.'n n.l is au tomattcally selected by th e
b.mdsw jtch, furthe r cu m plt'mt'nling the
no-tunc operation uf thl' CE pa ir.
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St·v,' r.l l months a fter .Ic.l u ir in ); Ih i-;.
second f.tKII .,.1 th ird ttOOLca me m y W,ly .
Lih· Ill y fir sl , it did nul hava Ih is ,m 
tenna switch. My cu r iu~ity about 11ll'
A5600 ~n'w ,m d I decided 10 d o Sll m t '

i n Vt"S l i~,l tilln . I d iscovered th l' swi tch
was includl'<.1 in Iht' Sof h t' m,l t ic u f lilt'
6001. manua l. 1"1I,' r I found ol Cen tra l
Elect ronics hrochu retha t ad \"t'riist...l l lw
A 501)O, A llhn u); h the p ricc s W('r t '

hla r kl...t nut fur bot h tht' oom , and t tu
AShOIl, pWb,l b ly ind ica l in); ,1 pr-ice
Chol n);l', [ cou ld s till read them. TIl.\'
AS/lOO so ld for $ 13 .6.'5; the ()()O l. for
$4'15.lHl. Vi.l the lntcr rn-t I 1\',Jr!w d of
Sl'vN<l1 uflu-r 6lHJI. owners . O nl y om'
ha d owned ,1 (,001. wi th the ,In;"l' o.;so ry,
so I sus pl'Ctt'd il W,IS not Vt' ry popu la r.

Sinn' ('.Ir ly productio n un its nfton );\1
10 co mp.llly offlcers , 1thought thi s hOOt.
mighl h,w ('lwl n n);t'd 10 ,1 Cen t ra l Elec
tronlcs employee. A ca ll to Wt:'s Sch um,

27

w ho ha s an t'Io;('dlt' lIl nlt'lIIury concern
i n~ the /lOtlL, t'un fi rnll'd Illdt ItSf,OOl
w as, indeed , the lin .t product ion u ni t
and that it had lIo t 1.1'11>11);,...11(0 him. I l l'
,11<;11 con fi rm....t my Sl.Is p iriulI Ih ,lI the
AS60n oll"CCSsury W,IS 1101 d biJ; st' lIt' r ,
p rnl'l,lh ly h.."ColllSl· pl 'l 'pll' did n't urufe-r
SI.l nJ l'ltMl ly wha t il d id .

Fo r Ihost, n',,,lt' rs 111011 m i);h t w ant 10
!'>u ild their o w n 'Asnt ltr, CI'll l r.11 Eh-c
t ru n k-s moldl' it l'''sy . O n 1I11' rea r pa rwl,
d irt'cUy bd liml llll' fill ,11 ,1I11 p lif il' r S I' C

tiou , is ,1 small, removable 1'.IIW1. OIH'
meroly need s In n 'p l,!l'''' lh ,ll fMI\l'1 with
oru- o f the Sollll t' S i ll' , TIll' 11l' W panel
should ha vc s ilt ft ' Ill ,II. , n lollo; cu Imcctors
I.l f dlOin', an ,1ppropri,1h' ro t,lry sw itch
and ,1 coa x with ,1 1'1.-259. The ro ta ry
sw itc h should ht ' lht' llnly d iff icult part
to find , It needs 10 h,IV\' s ilt pos utons.
w ilh f>O de~rt'1.·s betwe..-n co nta c ts. and
becapable of h ol nd lin); the ou tp u t pt,wO;' r

t'on l in urd nf'd PolK"



Ant or nn.a SwitchinK for t h or CE bOOl. h om prf' \l i ou ~ P.aKII'

" ~
I IJ

( A N l l. l ,J N A

\ 0 ()

((;;"11
~o 0

U 6 -:~ 2 :; C H[ W- ON [
IN [ A CH co r~ N Er{

--- - =---0
6 0 0 "0

IN PUT

n[1\1l V IEw or H f C AG [ - A N TE.N NA SW ITCH lI JSTA L L [ D

riG. ?

2.



1. _ ... 60111 ..... 1.0:. _ 11 . .._~

. ......_601 ..... __
'" . W' • • ,.. _.w to ••r. -eo .... _ 110 __t_.~.

~. _ . _.1.1 , -"', .. ... 1lJ_ ,,, _ ,,,,,_ .... -..0". _ .. .... 1••• _ . _ _ or I.'.-I. __ t _ "'_. _ _ , W, .-'_'" F.......
.- of I.'. ..... ~_ "',. p .....- , or _ " ""........, ""_ .

~. T..., b1. , .. , n , t>• ." ,. "" . T'''''' ..,10 .... "'"' t>•
...... "'''1 11>. vi h 10 _ I _ ,,' ''' 011.

1 . ,1Ao> ....... _'''' __ l/~' .......,. , .., _ n.
•• ...... ....., _<do _om>. _ ,''' 10 _ 1_ • •
t. _1 _ p _ or • •r vi'" .... " ,.._ro _ .. ,' , Do, " , .

10. ...u _ .....,. .. _ ,_ _ n," _ " " •. I .
11. suo. -.t. _ I.. _ n _ _ to ' oo lIP.
LI . n ...._ _ _ .,_ _ -'0. .... _ _

.... __ no _ ro ...... ,• • '-'_,,, poO' ''_ •.._.
1:1• .-. _ of ....- _ _ ... .- to .. __ .. to ....11 .. 10_...._...
l4. n "..... r ,__ro.
U . ........... _ __ f.-~ ••_ __

........ -'1" _ _ .... .... _ _ _.... , ,., _ _._or_..
If,., __ _10 ...,.._ . ' _ _

I. n • . •.
I? "'too-. _... _ ... ... _ 11 o _ _ "
, •• _ ,.,"" ....- loot .rr t, • •.'- ,"'''',,,,,_•

....... ""' ........, ,••, , _ , or 6<XI.. "" , , •
•u"-" < "", , .

1 . . ..... vi II> _ ......... ........ _ r..
I • """"T 1I~' ... I/~'1 _ 1/. , "'__ no. .... _n

"' - " ".'J' .....
"-"I' ''''''h •./ ," OI. ,,, I " ,I
_ 'u, n~ lh" ~h "'0 .10-.:, , . • ny
""p "n ". . .. .. ,·h 11,1....
...... , 1

TO' I ,I".,• •h" .......1,1>, . ' " ... . I h~,-..
;,..:1",1•.1 ,.... ,,<, ~,n. 1 c....I..1I " ~ 'f1'n 
k" in,I","'""" .nd ,h .~,~..". T1".",.
w, .. k ; n,l l ~ I' ,,>v i,\ ,~' hyS,.·....W ,· ,,~. ·, .

I<.A"'JI.l'. A Ill"",~I, II,;. n"~ I , '",,, ,,,,,,

.. ~ ... ~ hil n .. .... ",,'k. ,. ",.,.".. ...·Il,·,

.h~n ,"' 00. I" ...I ~ ~. -

.... h 'nK . "" , 114"" " .. , ,t. h
,.. ,........... 1'-''''''. ~n ..... ' ''''' .'"'{".....
,In'''n'''''''* ;n'''' .",,,,,,,~II'-' d _

I .. ,....t..l ~rr'...,..'~ " ~"h~ , '" ~ ,,~

"'.~ _ "w...."". , ~. l l y h". n,,~h.

.... ,·~ , ...·,,, ,~,, IA_U.n " y F."

.h" "" k" 'p ,n", " ...~ " I "'" . 1 n" ",1-rr<;
"" "II,,·. fol K'!."" " .,1 "u,,,I..·,,."..o;,-, l"~)
. ,,,1 <;0,4"1, ,II,' I."'," tw·; ,, ~ ,,,.·l,ir.h,,'
""".,1 ",,,,,tw·, I h,,,' 1""".1 I:M



Cali b ra tion of th e Cos mos PTO
b y Th ~. M.., ... , .. . ,,"'IO U
1I 1 1 "ny 110
hf~v.." ... III 7l)';<lO

' , i n;_;~ ' . n..'

flu . 4 " . '10- w,ll " T"'" , <4h -
1:><4'''''' ,,' ,t... I · T""'" 4"'1I1y
' u .....J . "" ILo~ ... II' Ttl f "' . h 11....4. ·
.1> ~nd ....1J". n' ..IJ ' .

..... drt ..... koo "' 4 ..,....,.1
.... T"~ lv .. ...J..< ~I ' koon ( ..
1'l11 "" I,n ,t... I/·""'.o. l lf ....
~ Th .. ' rk.o' ' .........,
.. ......... ........" 11 "" ' n .
...._I~. ''" ~I In ,11..1:
..........-.....~".r1v n... ,.·~'u 1
,.... IT".n' ~n.I 1I ~II 'y 1, " I,..
'hI' 1"11 1 h~ , "' m"" nJ..< ·
" ..1 . """"nl: ' ..' I , " m~, ....
~ I"~'" , , ... Th" 4. ' · w,ll~" '...' I"
,,, C<'.w, ,· 'Iu' ' ho· I · no,,, I 'l l ' "

.." "hy •..- ...."' • ." on If.· II .Wl ' " ..h,...

...11" , ,,,I I,,,, ..·, ly
(",," ,... , ' ,1:.... 1~•• I .. ... f' , ..,. io N Il

.Wll" " ' .'." ' """"" 1: ". " wn 7'" 1-11
I''ll' Th',nl """ " "~1'''1'''"'' ,.""'1:"
"I J ~ '; '; J; , -" ,,, 1 ~ '; o; J; ,' , in 10' .. d,.· ~

wi ,,' ,,,",,. h i,,' " ~'"'' ,10 " '; '-" .-,m·
, .. ,,,,,,1 " " f,,·I"I'.h.,,, '1",.lIlv ",., '", ;
df,. i ,.. ·f", I,,, I: ,on " .. "I " " 1.,1"I" ,."" ,'''' I,
. h,,, ly ""'''I'' ''' ' d'''' 1: " ~ . .",,1 d ,..'"
I..·.d"'''·" "'1,,,11.,1"" .

'ho· Il ~.," ' " '. " d' 1" ,. 10....1' '''
.....ny " ,, 1... ,"', ,,1." 'Iu.. I '"11",,
n..-,.. "'1.. "".'" WO'''· d' I..- 'v,,,
.....r~ 'Y oI..·' ''Il r " ,(' ''1' ,1 " 'hd"
C,,(I.-,. Il ~, ,t..." I""' ~n.-.. """'
,.... 'i"""..·4' MlJ Il I~7 , .,........-
'I"""'"V' r lt" 'r~ .....t ,n, ll ·l'O ' ."
••.-.........114....11>r n' , ''''''-
.......... .ndud,ny: "" I' .. ,o,: 'n....
l lubh_ . ( It.o I II 411
1'10 ' V,,", , ( " " , ...._ .." ...
C"'l" <OI.._......t , '1lJ, · iu>o~.

on ,I> "l"'I. "' l u n ' II·....' ''·,
~,~

( 1 10" "'" ~ ..._ , ...~

......."' 1"' ". , ", "'r.......,' "ru, I ~, 11 !PI .1. , 1:
1>.l4n.1 1\ r".I,..·" ..<os, "',

~ "" "' n ( · "ho Il f ·S,,1l "dn~-

....; 11 n ~'" In , ....

t ·, r-ft> · , 0<1,; , ( ....
. ...... n:<' ,~ l>y I M I:<..
...... 114.."-1 (:.. "' " ."'.h ltu ·

' ~ I '" ,h.· .I". rl" r '" .., ' ''~
C n..- ,,11~ I"~""

....m ,.!I'M....... ," I..'v. I....' ,,,' ,.....,

.. ...4 .",1 1'''II: __ ' " I ," ~ I' Tt . ,10.0,

.. ... 1.1 .... I" ~"",I .."" ~" ... ....I .... .
1''',......" .. "..M.· U.' \ ',,11 ,,1' I ' rn

" .." ..... .. I. , h. , •.,.... .. ,... ~"I .... ~n
Il :Nt,,, I'll 1...... h,." •• •, '10.1 ' ho....

d'",..." ''''1_"'d'" .,11'''1""..." 'h." ,'4 "

",. md,I,' I"'" 'I" ' . n ...1 n..· , ''II , "",, '
",. d,II" " .·,1 'I " II tI~. , ,', '''''1'' '' .. ,"
... " l· " .., 10, ', '" " ." ("rn• . TI." " ..,,,,,
.."",I. , 0'1 ,·, ,, , 1 ,,, ," ,f,,· "",11"" '" .,,1
I'" ,,,"',, ' , ,,, ,,I I' ." I'" ... "",,' 'N ' " .. d f
1:" on I' rt "',.1,1>,." ,,," I · ."II~" '" ,,,II""
"' ,-", " i ' ''I~''' ''''' ... 'I ",,' ,.nl•.'''. ", ' '~
" i~f ,.,,1.""""'''. ,,,,' , .IIl .,1 .., "' ''''1''''
"'.".'",n' ,·",1"." ~ ''' '' ' ''11 ' ''' ' h.. I" w.·,
1>-"..1, .

r.... .." .,,1"",..",.•", .~I I ">.l """" "
I""'dn ' y II " , ' 11" '1'" ,ho' ,. 1
I'll ) ' '' ' 'T'''' ' ''' I' . · y ,.......... ,f ..• "
T""',.. ... ,n ",,"' ,,( '"m,. ,lk· I:"' ph
.....,1.,md~" • ,,,,,,~, I" ... Tn" .. "'. ,....
~.. f " I ( ·.4" Ie,.,..,,n~Il ," ,t.'~""

,. , 1.." "1: , llV ~ I ~"

, . , 1.0 10-1. "'''I ·. ~II ~

h , " ,. "",I , w ,10.0, n...
(·. ~I M I , " .. I<rin,: ,
.. h r ,"" 11''*', , ..~ ..~ .....
, Iiw Iv , V,....s. ·Ilo••
............ . .. ' 11 .., "' T" I.......
1'1, ,, .."h _ O I 10 ...



Figu rl" I , Cosm os I"T O fOT the R-] QOA .

All PTO'!> t'mployt'd in R-:WUA svr
viet' have ,lIlt'nd pilint .1.1jus lmont screw .
This M'Tt'W is typ il\ l 11 y l"t·,lt".! u nder
m-ath <l st',l l" d SH t'W ho lt' beh ind the
PT a ' ~ t rausforrm-r 1' ,111. A S .l I'TO ,1~t'S,

its outpu t w ill lypk.dly tl t·cn·.I....., i.e., it
will h.Wt' an output o f It'SS tha n Jt)l.kl
Kcs in ten turns. To n ·mt·t!.y thi s , the
end poin t adjus tment sc re w musl be
tumed (u su.l lly d tK "'w is l' ) un lil lilt'
PTt1's o utpu t is ill rn·.lSt·t! to ,·x.lcl ly
1000 KI'S in tell turns. The turning of
th is screw moves ,I luning rorr- in to ,I
seco nd coi l in Ih,' I'TO to 111.1 ... .. the
ad juslnll' ll l . I'TO's of Ihl' Cul lin s dl'si,;n
wi ll havet woinductor coi ls, ,I main co il
en den l'll d pnill l .ld ju s lml·nlt·tli l.

Adj us tuu-nt of thl' I'TO's Iilw .lTity is
another 111<1th' r r-nfircly . In Iht' C oll ins
I'TO, the ( lIm p,m y I'mplnyt·d an int c r
nal co rrec tor SI,IC'" wh ich accom p l ished
this las k. Th is s ta ck ts const ructed fru m
a set of ddju.,tabl t· shims upu n w h ich a
cam follower rides. As tht ' 1'1'0 sh ol ft I!>
tu rned . the main tunin g s lug is .h l 
vanced .1.i,lll y orr ,I lea d sc rew, .md t ill'

C. lIl1 followe r is s im u ll,l nl'o us!y a d
v,lnn ·J t.n the t", lr n 'd nr SI,I, "' , Na tu
rally, ,ltIV,HKt' IlII'n l of thl ' main s lu g on
till' It',HI sc rew is "Xild ly HIW,H, hut un
ftlr lu!],lh·ly IIll' n lil and 1" .wd l' rt·tI iron
tuning s lug tit ' 1lI.1uSlI,ll ly l·unf~·r.lh· in
1i'll' ,ITf,IShiul1. Thecam follower nu-cha
ni sm ,li lo ws Ihl' IUllin!,; Shl!'; 10 either
illt"n',lsl' n r d ecrcaso Ih.· IWI'rall ra n- of
advancemen t ti ll the I" ,ld sc re w hy irn 
p" s i11~ ,1 s li ~ l lI t wist of tilt' tuning .~ I u g.

Th is ilK n',l sl' o r d ,'.: r.',l sl' in t ulling r.uc
is determined by the sh,lp" of lilt' f o r
r. 'dor s l,K I.. ,111.1 is wh.rt acco m p lishes
th ,· lin",H ily corr ec tion . If .l ~r,l ph w ere
m,ld " IIf Ihl' n,ln lint'.H T''''p''I1'''''' u f the
1'1'0 , il m i,;ht IIJtl'" " e ry much li ke- the
profih- o f th e Co ll ins corrector s l,IC I..
wlu-n pn1l wrly ,ld jus tt-d.

LiIH',lri ty co m-cnon is 1lt'.:"ss.ITy be
,' .lus, · it is vi r lu ,llly im possible to w ind
the m ain tu n ing coi l and ma tch il with
an iron s lu,; fu r ,111 O\'('T,11l linl',IT out
rut, The only p roblem with th e Collins
tl l'si~n is that the corrector s tac ... is in
s id e l ilt' 1'1'0 nJVI'r. Nat u rally. ,ul ju s t-

ro nl inu.'d " I'd P'"K"



C.lI libr.lllion of the Co~mos I'TO from pre... i <lu ~ p...~e

Figu re 2. Cns mmi I'T O ad j us lme n l SCH'WS.

men ts must be dt)n~' w ilh the cover lIif,
but u n fortuna tely, n-placerncn t tl f the
cover i nfl Ut'Jl('~'s th., ..dj ust men t rc quir
ing mult ip lt' dtlt'mrts and n il shtl r t,I~"

of fru StrdtiOn . Mt't 7t;t'r and Connd m,m
so lvt....s thi s problem by im p rov ing lIlt'
Co llins Irro dt"Si~n . The Cosmos t·n d ·
po int dd jus tmt'nl is s im ila r to the Culli ns
adjustmen t, however tht' real innova 
t ion is fo u nd in tht 'i r extc rna l ad jus t 
ment for lint' ,l r ily. This is Ih.. most rut s
u nderstood fl' ,Hu n ' uf the Cosmos I'T( ).

Upon ca refu l exami nation tlf theCos
mos I'T O, n ne w ill fin d the end poi n t
ad ju stment in its u sual IO(,l !iOIl ,lS d e
sc rib ed above. To the h-It of thL' end 
point sc rew hoh- will be foun d .m .rdd i
tiona! sc re w COVt' r. Und erneat h th is ~I'C 

on d SU t ' W n lVI'C w ill be fou nd ,1 s~' ri ~' s

o f vt' ry sm ,l ll sc rews (seo Fig Z). nur in~

cloc kw ise ro tation uf the PTO shd fl, lh is
se nes o f screws p,lSSL'S underneath th is
wi ndow from It' fl to ri~hl . One screw
w ill pd SS w ith t'Vt'ry <Xl degree lurn (25
Kcs) of Ihe Irro sha ft. It is thi s ~'c i t'S uf

J2

screws th.u .HL' used to ."Iju s t linearit y
of the Cos mns I'TO.

The Cosmos Irro h,ls th n't' mductor
coils ms te.rd of twm-mployed by C. ,llin s
{refe-r In M"h. 'm.l t ic in fi g . :1). Thereis
the f,lmi li.H m.uu Illlli llt; I"Ui!, an end 
puint ,td justm.'n t coil, ,m .! ,I th ird ctl il
th.lt is p Mt of the lint'.Hi .dnt; tlt 'vi n ·.
l .ike tht' endpoin t I' ll ii. till' Iillt'.uil in~

co il is in so' r it's w ith th. ' o lhl'fS . The
indtKI.ln ct' chdn~e of Iht' rorrector t"o il
is con trolled h y .\ nlre whn-h ~l lt'S in o r
..u t .1S th., f'T O is rll' ,IlI...llhrtl ll~h its It' ll
turns.

To hel p vls lI,l li:lt, tlwt' ll r rt't-tn r nu-ch a
ni sm , p ic tu re if yo u will ,I Tettou d isk
Lud on to t ill' fron t f.H'ellf t ill' I'T ( ). Thi s
d is k acts as a ea rn . II cnm [ullower con 
t.rcts the s lug of thl' third roil. Th e
co rrector d is k rotates t h cnll~h .1 reduc
tio n d ri ve .1S the PTO is ad vanccd its ten
turns . Und er this tl isk is .1 SN it'S of
sc re ws which a re 1.1i~l out iu a s t.1J;J;t' rt'd
f.rsht o n .111 .1I()n~ ils drC llmil' r~'nce ,

forminp; .1 ci rcle. Tht' f1 ,\, h" .ld s tl f the
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Figure 3 . Sd ll' m ol tic uf C USll1 tlS 1'"1'0.

SCH'WS, whh-h an- ,ldius h'J to \' . \ ry i l\~

ht'ight s in r il ls t' rnlllim ity 10 t llt'i r ll.· igh.
buring ...c-re-w, nhlh· 11 1' .1(ly p ir, l lly un 
t'ven) s ur f.n-r- upnn wh ich till' fl.' xi!>1, '
T"f1011 .I is lo. n ...l s . As tln- scn 'ws .Jr , ' .u l ·
jush...1 in Of o ut , th e Te flo n d is"- (l or
mt'f ly ,III.! in ili .l ll y f1.II ) is Sh.l pt ...J inlo .1
W d Vy slI rf.l n ' (,] ,",1m ) upun wb tcha ear n
follo wer ri,h -s . YIlII'" " St....-n t il\.' "'iddy
mUlofcyd.· ridl'S .1I the ca rniva l w here
l ilt' m i niol l u n ' vehu-les go ro u nd ,m.!
mUIIJ • •t nd .lIst! 11M".' " g t'n l l, ' u p l down
mut ion <In lh., w ,J\'Y S U rfolCt.' Ilf t hr
mt'rry-go- rIllllld Iloor. II is thi s s lig h I
vt'rt ic.11 di "r l.Kl·nwnl of lh.' v,'h id.,,,,
that is .m ,l loglIlIs to rhc in / o u t million
of lht' cn n' in ttl<' o lm r,·ns.l t ing co il.
Nul..: Om' shu u ld rt 'lN 10 Iho' 1{-:l'X)A
serv ice m.1I111<11 lx-torc .Itl emplinl-: to
!ioI.'Tvit'o' tln- T,ld io .

TIll' two I h in~s needed ttl .·.lli b T.l !t'
the I'TO ,1I 2.'i Kcs po int s a re 1).111 " rru
rate nW,lns III Il1l'.l s ll r ln~ In'o lu, 'n ..:y , olIHI
2) .111 .rccu r.uc mean s of lurn in,.; 11ll'
PTO sh.l ft exac t ly 40 dt,,.;rt,pS ,1 t a t i me.
The author US.'S .I frequency <:Il Il Il IeT to
mt'asun' the I' TO o u tp u t , d nd t he
Vt....-dor-Root coun te r in the T;Hlitl 10
measure the tu rns til the PTa . Wh,'n
usin~ Ih .· T.ld icl'S co un lt' r 10 1Ilt',I SUrt'
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tu rns, I.I\"e tlh' tmn- 10 t' lJl<' t'xpost'd 12n
VAt: powl' r .lIld hi S,' cnnncrfions 10
p n 'v t'nt clcctrt ca! sh" , l w hileperfo rm 
I n~ tilt" m o r.' t h .m 40 I' IU r" llmvt' /in·
s tall rnaneuvers ,TIlt' Irt' '1llt' lll' y counte r
ISconnected din'rt ly tot he output .:.l b lo'
til tilt' I'TO. A hand y c rossover cor mcc
tor fro m tbc Iyn ) f i ll in~ hi nNe Gin N'
lo und o n th " h,I,· \.. b IlU,h". ld o f th., ra
d in . S im p ly borrow tilt" .1ll.l p t.-r that is
p resent ,It Ilw IF u u tp u l j,lf k. Thereare
m.lnY .l1t.' rn.l tiv.'S tn II sin~ th t, r.ldin
Ir .lm., 10 measure tu rns , i nd ll .t l n~ us
in~ a sacr rfic ia l I{ .:N 2 Ir.IIIIO' (nt'd it
W.lll y C ha mbers, K501'), end va rious
.-.lI ll> r,ll.' d knolls .

So,'lt ing th ., end poi n t on .1 Cosmos
ITO is sirmla r ttl lilt' Co llins I'll >SoTest
th e I'll ) lo s, '.' ho w 1Il,lll y turns lt ta kcs
to ,K h it'n ' ,111 o u lp u t s t .l rt i n~ ,It :H 55
Kr s .11I.1 t'11l1 in~ .11 2-155 Kr ... M(ls l .I ~t'd

I'TO 's that h,I\'\' no t lu-a-u n-r.iltbr.m-d
w ill typicall y n-qni n- .H I a d d it io tl.11 1- 15
Kcs p,l s t th t' ron turn I1IMk 10 achieve
trn- p rOr ,'T f.l n ~t' . Ttl hrin ,.; it back tn
IOtXl Kcs o u tp u t in 1" 11 turns , .Hl jllS I the
end point sc re w (us u.lll y cloc kwise]. If
tilt' p w p,' r outp u t ca nnot be ,l.·h it' vt'd
w it h in th e ad ju s tment r.IIl};" uf tho t'nJ 
pui nt SC Tl'W , o n. , musl upt'n tilt' PTO

f<>nl inuf'd n f' , 1 P oi Rf'
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360 JI'jI;n~ Sol' .III· 011 IIIl' ou ter l'd jl;l' o f
the ~1.ISS o Wl'n...1 dia l. I(,U 1Ill'h'rs is
spread ClVl'r 7U lli \' i..iuns o n Illl' o u te r
S('.IIt', 75 phol\l' ov e-r2J d ivis ions ,1Il.t 20
is s p n ·.lli over II div isi ons , A wa r m
receiver [,1lI lu- r.·st'! In 3H!'!5 w u hiu 2
kilL .l llll 14,2H6 wit h in 20 Kil l ,

Dri ft is sn ll 1t' l h i ll~ ..1st', from .1 nJ IJ
sta rttju-5- 14 drills ] 1.1 IL till I tlU••1Il t! IJ
l ll /. u n 2U men-rs, in IWI'n ly min utes .
Then it movesabout l kli z tin 1t.l.1• .md
S l l lLu n 20 for Ih l' ,""1 hou r. Ti ll' BI'O
is n '"su nolhly s l.l b l. ·, but ju sl min imum
injl'Clion, and 11lI'· hum wh ich 1ll,lll'S
il J iffku lt 10 u · on S-<;It 0"....11 '1 S.lIl1h.l
bad tin ew, b ut jl;ivill h sn nwun.· ,I T'IX
tl'pll rt is hUt·s:; wo rk.

St'll s itiv ity dll''-l.S .IS 14 IIV" 11 l Ilt' lie
band , !'! lIV "11 lilli , and 15 U\' ti ll 20
meters . w hnh is nn t h.ld fnr l ilt' u ld
coils and .1 tllJh, I h u ilt up Ihl' ItI nwh'r
converter, ,IS P'" Ihl' 1'l4(, QST. II u~'S

1/2 IIf 01 flSN7 .IS ,I mixer, with .1 fJJ5
oscillator. Th e u tlwr half o f Ilw tlSN7 is
a rq~t'lwraliv,' d d .·d u r o n 1500 l.lIZ.
The detector .le ls Iih· .:J Q nlli ltipli"r
when f....·J inh the S- 14 . T\ ly s ih ll,lI l-i" n
eretcr 1e,Il.'lh'· prmh....,d .11u-,1f.lh l.· s il-i 
naton HI mete rs , probabl y ,Ho und J or
4 uv with t tu- rq~ t' n .' r,l l i (l l\ con l ro l
cr,lll l.l'd up jllst vhort ll t II:-K ill. l linh ,
Otlll' r Iholn IIIm"'l'rs w ilh Ihl' ollw t'rlt' r,
tht' 5-14 St'n!> i1i\' ily is no l OU Il> I.lI1d ; n~

bUI cL'Tl"i nly u:-..lbl,· nmsitll'r il1j1; Iht'
noist· 1,·\·.·1 h.· Tt·.l hu uls ,

Th ,' (, dh h.lII.l w id th m..oIsu n't.l 11 l.l ll
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.1IId o p.·n....l u p !t. 2J llll d own .1 1 11",
nI.i:'>!·, The AV e so."t' l1l1'.i s l ll~~"'h , u n ly
risi n~ toa Illd' of 5 volts, b ut I <"1' 11 1.1nul
\l\'t·r l, t.ld the 5· 14 wi fh 0.1 Vtllt RF in 
pu t. eiv in); .1 .. i ~ l lol l report Ilsi n); Ih.·
l\l nin~ "'yl' woul d Ill' pUft· SIWl'I ll.l t illn .
bUI it's hood for ...11111' . 1rinh tw o Sif, llol ls,
.In.1 l ilt' f,n "' 11 l'y" .su n' I,.u l.s h r" .lI
.Ih,t insl lh ,· hl .h:" p.IIU'I. Im,l );" Tt'SponS('
un 2t1 me ters m.·.lsur•..J 13 d b d own.
TIlt' 501.1 heard 1"IlI w lt'r bn••uk.lsl 1'1.1
tions lin 20 , W il h Ih.· 10 uwn-r con
verter, C B im.lh.'S !'o llUw t..J up on Ih,'
hijl;h r-notof lO mcn-rs , b ul 28 ttl 2"1.3 W,JS
d .·.III ,

O\'t' r.l ll , the S l.y C h id d i.! w h.r t it
W.IS s u p posed 10 d o , receive A M " nil
e w on 160 . !'!lJ,40. .lIld 20, Wou ld I wa nt
to use it as Illy maiu H'''''iv'' r? Aft.' f .1
WI't·l. 'S use, no. I don't th tn k Ilw 5014 is
,I p r ,ll-tn-,11 r.....-iver " >ttdy . lIandw idt h is
pour for c row d ...t band s, and il h.ls ex
H'SSI\',' d rift . If you were u :-. in h .1 two
tube ft·);.·n recr-ivcr, w hich Ill.m y h.II11S
were, lh.· Sly C h i," W,JS ,111 improve
nwnt in I 'lJh, l towcvcr the yt·.l rs br-
twee-n I'lJh .1Ild J'l introd u... ·d h.' II,·r
tubes, I{F coils, IF t ransfo rme rs , an d
s w itd w s which s how up ill n-cetvers
ti l..· t lu- 5-20 1', and SX-24 w hich w ill
prll \'i d ,' .1 a .·tl ih l.· p..-r form.m...' even
lo tl ,ly . Wholte\" 'r, I holv,· M,lfly 's S ky
C h id for " whil., lun);t'r, .m d USt· il
wht'n I fed li l.t· Ktlin~ b.l(" l (,2 y" MS
,· \'t'n if il isn'l .IS jl;Ullt.l ,JS I n'nwnll>t-r,
bul Iht'n n t' ilht'r d ill I. .1 8
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