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E*.*.., -., ...-L.r "kJ-"d F,

lllqqLgnb6i@m'onabL'!c]de'h.@D-

Versatility Plus

Ge n.in!, E.ns iniiq,.nd . deFnuE t6h
E.l o pqn.l.oid,udioi dEdlnd.eei'
b dop mor h.ne b!ild.' .l rEEni[i@
.quiF.rr. Bri *h€n [.n, wiih ..in.rcjdt
L.ilir6 E.r bsefier o oeely $.i' c.n,
bined,is.huny. rooJ u.e i, mcde ot ott i[.
hrhoni.ol did. po$ihle. Tia clh i' o
ftcll tu, unGudlly v.Mrile Floi. crd c-r

n€n iser fidr .oveB eiel,i bo.d',

*! @oE ua oie d m! 6Gt qwi6c L, ', whr

n Ea E9Bbrr ii:h dif disidd aL\n!

eF6E d eft o Pqi on iqctuet s iLr..
i 6:05s3 srEi dn d n r L..tdi rdi(.]dnsdrcun4d a!.o 6105 +ineErc!0d,i

Fd,ad orr Er qd ii(h rrcqrcrcishr *

cos, & !1 oi broadrr reia Dbic doi! iL
rhc 6405 h'B rc {rtndv mcdor.
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*bltsdqucanouJF{*6adoubhr

iBnd6LGoq h.hc]eAu, Te*a;E
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oR 0. odt lMr rrcquo.y Lrid, oFdroa h-
aad (e id 6aos ,iF!G b , r 6. rLe enc @r

o in addnbd resdo; h ihc d&h. c.e
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ne,hrciPt. ol s@4 Moakn " i, b.iENE old hor. dk.u*.d o4 bath ,d4 oI tt.ltt r,i. Funddi. aur, n.Mbt*. hah t.ttt
oI mtuhnor b b. obtan d tuh 86tu.
Izdo4 that qoke sue, Nodlk o; da a n. p.aea!tun.lnn th. otuku pokt

lhifr n.r*ork i. rhesnd circuiG. v, n bied
ro curotr and v2 tu bjs.d so th n jar
dc* no anod. cuii.nt wnh unrodularcddrir. Ii h nor pGsiblc b siv. conDon n.
valu6 as rhls dcp.nd on ln. rrequoncv io
b. N.d. Th. d a belor lis. I ll embl.

li uill bc app@iarod tbrt ctanEns
a@u.ory lrom on. amar.Dr band to snothc.E , uld. eispe alEr.tio ,E mad. ii
EllioBbrDs b.tqEn vi 8ndrn, lh .by up'

of cioi n aDable ollxetLr. GDlt oi on.
epor rquency, ror tbe EaoE id" mm

In ,rl suFr Modulation" syrtos th.
DbeduE B th. ff., in as duch 6 rh.v
;d* ' @"-
vandns ncrho& ha* bcn advoer.d for
chaneng rh. poud oi rhe p.ak val6. Th.
b6r lnoen n lhqr due ro T.vlor, wbich har
r@i{d som. publicity in th. U.s.A- whcn
rh. Taylor synd is u.d on frqu.ncid such
d 14 and x mc n has rh. <risadvantag. ihrr
r]le r*o !!lv6 rc in Daril.l.

In rh. n..hod ro b. d6.db.d, alrhoqh lLc
vrrvB mnor aEurarely be srid to on i.
advan&e tu .har ih.n inb.lccrmd. eDaci_
ti6 d. itr !.ri6 aao$ rh. luned circuia,

FiE 2 rhows a norml Push-Pull Pow.
ampliier using rvo
lbour t00 *aft. x mun beemphasi*drhlt
wh.n .rployiig 30?! rh.r. is a dansq of
;xon r n rcommmded 'nd rh. orcu, or
Fig. 2 be *ned u, fiDt,nd ihorowhly t nod
our fo' anv inn.biflv

SUPER MODULATION
Some Not€s or ahe Slsten

,/ D. ABBOIT
II IrTH rnt nom.l flcihod or molitod.
VV modulrtion 'h.wh.n nodul ins l0o pcr ent. is onetud-.-

halr rin6 s nuch a .hat usd in ln. un-
mod,kr.d ondirion, Foi rhis EMn it is
impo*iblo'shlkvsFlemisUyn,bet
'lonelhins ror norhic, Th. dciri@'l
power nnr come enher fion 0E Dodul{or
h ihe rorn ol audio, D. rron tb. HT Eni.
*hich supplics lh. powr anD nd.

Th. rou. 6ual m.rho& of moddariod e
efet d by ilEring. ,i ,udio f4u.Dryi tb.
vol6g. vhich orisc on the ontol srid. rhc
lcEn 3dd, the supprdsr gnd o. o' $.

odc. The lal of ih.s retnodq wbich is
th. bst, i! uronnnaEly huch ih. n6.

arrriig our dpcrhena w h v.riou*)5@
whi.h rall unde' rhe headins oluhai is nos
@lloquially calln
Al&nrion {$ at fi^l diGred b rhc ncrhod!
ol Doh.ny, Tenu and woody d Fi& I
$o$ . siDplfi.d circui. diasr@ of oE or
Donon ! adhodE Thc s.n.nl prjncipL G

ani.r, . t v2,
*nown as rhe p€* Blve, suoplie .bou. b.r
ol th. poririv. perk of th. noddluon cr.l.

supply th. orha halr or rh. posittu nodu-

D.ringth.nestiv.halfotlh.audioryclc
v2 n idh and ontibuts norhiq -hile vt is
mnrolred by rI. nodulacd RF sid driE.

The opcBtion of rh..ncuit h iDvolr! and
*i,l not be dv.n in fnU i. thn anid., For any
read.r uho is ideftscd enough to *hh io
tv our tbis ryd.m. it 6n b. poiitld out rhar

in&oduc6 a,/2 ph6e shjft ber*ci th. snods
ofvl and v2, heie rhc..Gsiry otrhe Dhae



10 .h.t or Fi& r. To sh( vith- cond.ncr c6
should b. oinGd and ih. nodul ion t6ns
romer seondary imFdan.. ldiuscd ro*6rkinroanimp.drncsotabo l5i000ohhs,
wnhs srid dnveof6mA,and u,ig I d!mny

dip in lno r.diDs or r[c mitiiandeEr i. i':
is !b. caiii.r valYc,

rhe load shourd then b0
vried unrilvr dcws rbotrr 75 Da. riwinbe
noried rhar v2 lnkes very titt. currenr due

II Bu,llo po$ is nop luorlerl rion rh.
modur'ror, rh..arhode ctrrenr otvl pill faudishry, bor rha. ot v2
sidcrlblr Ir wirl b. v.ry .onvcnjenr ir rh. RF
ourptrr.& bl cheked oi inosiltoscope. r
suflicieni andio is appti.d rhe modddion wjrr
expaid rhe eivdop. sdfttacrorily bu! n is

no{ be mnrccr.d in cncdr aid rhc variablc
resnror R5 adjured ror rh. be* lave rorm.

wnh $h sye.m, roo
nuch audio or an inordr adjunment ofR5
can eu$ erious overDodutotioo and dis.

onry a compiaiively rew wars or .udio
are rcquned and a 6Ni valve run ii cti$-B
make a snnabb 6nal varve in iho (oduraro.
Althoush n is no. i{r.oded ro sivc I debited
d*crirrion or a Dosiblc frodutaror. rhev c(usinca tansv.rc cu rco r ricroph o ne)

s nhdoriry. ror orhcr hicophoncs 8ivin8
le$ ourput arorhsr ase oa vohigc .ioh6-

sidmoly and aor rhb rsso. a fixed btc.dcrEhro., if ph@d
ranslomer eo.ddy, {il, imlrov. rh. sFEh

val@e rron 10,000 ro

rleld be raken
!r.ed rcund the lo*er pans ol tho 307!. Th.

rdlh.s'mme&icalplaci4olcompon.nbn@rial, Th. anli-par.sni. chokc. m.y.o(-

l-eh Enbc. rhc padicur* lrrod {ir,
or ou*, ontbl rhe sll-inducbnc. and
aD..ily of rlrc wiring, and a sligbi ching. in
6. APck may b. n@sary.

conpLre iabiliry mud beobrain.d {nhour

a modjfi.d tor "s,rr" soddarioi rhevalves
do nor Mrk symm3tically and any lorm ol
Eunali$trs vilL bc rcid.ftd i!.trediv..



noddnnon tEnslotmer

As difereni nak$ ol 307 valhs ditr r
sli3nl improveneni in the speh qualiy may
he efia&d b, altering the 50,000-ohm r.snbr

..able r htt ley.l of Dodularion ro bo ndn-
6incduilhoDirh.rnkotgoibs'overrhebp.

rlavi4 de$ribed this mcrhod orrodulaton
a l:{ la* or ib lcrlom e *iI] 6. ofinec.Iiwillb.nolicdlha'in.qui.s6l
a l.* .f !h. QRo ftacmiB hay took 6kaie.

horevori a$uDing .n efficiercy or oDry 66 p.r
anr. for $,ed prB-sdd
RF power o. rul nod,ra.ion eill ind@loh ro san. h 45 wars due b vl 6d
rom 4ro ro 3l trdts due to Vr. In orhs
lar.d and ln. u(dodulatd outpul n a nuch$ s0 urll{d lhat 'irl onty a fe* mrB
*ill 6r round 60{ .rediy. i. ninimisilg

GB *i$ iwo taismn@s. 'rho cndn 16r

!h. o!h.. arlnough rho qli*cod c.iii.r of
.he sNnd us jun doubl. ihot of the nx! n
wG loDd rhar rh. tansait@r 6iq "sutsr
Modularion" E6 n.any al*a$ oo.ideFd

Consid* now whar happens *h.n nodu
latio. is applied. when uinsth l0o wa!ts

vnh sav 50 wans or audio and asumior ao

rad, rhc low b?ins uscd !o @nvcy inclr,
sen.eisrilwa!..

CHOICE (
FREQT]Eh
CONVERl
rrihin.tion of
8..6 io the II
a/ G. D. MOSI

I



GOICE OF CRYSTAL
FREQUENCY IN VHF
@I.IVERTERS
IH..dor or spudors
LdrhttelrRmge
& c. B. MOSS
:FHE oqnD! or kramr vHF $ort{s rnI di @mrry appBu

ffilLd as opDosd ro *lf-qcied osci aroG

{6ion as to *hich fon orpohftarion rhey
.tr ll rdopt in rhe

tu., finally se(hd ror rhe cry$at<onrolrcd
rtp.. using a squicr
tiod. huliiplicr lor $e i.r'edion rrcqu.ncy

Noq i. k nor the prsenr ini.nrion ro add
turh.r ru.l to thc contoveBy rs ro whi.h rDe
drnar{orrorled ryp. tom blame phich can
f,irly b. l.velled at n und.r eirain .ncun6c€Fnan.1y. ih.. of ,roducins spurioustab rrom *ro.s rocal signatr Th.wn r ie

Thc cfier \?5 iore'atd uilil a Dx conri.r
ras spoilr by sp!rious s516 signarviDinsour

lrct rhd morc locih vure.omi.s otr ro rl3iet !, and all imDroving rhcir stsnal.

ourd be l,eard trcm6n,i0(d rhc *nLer

e\enlns u! ig rhe

ihe main rc..iver uas

asn$d ro eiYc an s9 plus sisnat rh.

on of th. disdwrlas* aJ $irc d c|nal-
cohnotba oyitldtar bo tlRF rctw !htte
oppetrdti. oI ,tvhkd b.at rorts h nre r&d
ton b. tats.b ow,aL. b, ,tort thak. ot

Jrrttod.n'at.aeotJkora\. Ed ot

Ii wd rhm nor.d rhar nr.nstocal arions
Drodued spuriou6 sis.als ar various ditr rerce
frequ.ncia. andi not (as f6t had b.cn
lhouchtJ by a 6r.dshrio rorm rrqcrcy in rhr b dD;d d

Ar ihh loiir n should be e&taii.d rharu lF or 7.5 169 5 nc was in u$as rh. o.ans

b.rn caEruny sound i'r
'..ciYed sisiat, wirhn'son$re ac.urary. rhe jnj@rion rEqucn.y

irequen.y rnd q:s 
'h&rfore iro 5 mc .

ind ,o .ord 'h.h ror E s.n.. nuDolB

Remcmbfnn{,hr'
in usc, aM 6al n osditkrcs oDly ( the dnd
ovenone o f rhc fun d 3 menr.r cryna I rftq ucnclsr ha'e rhc harmonics sho*! in Trbrc Lr



i 
'1ie 

mledrn dir'
nh€n ,k tundrmenul

Thoe harmonics nill hish ii ftcqucD.y

beas \vnh iiigi n, rhcblod 144.116'n.io

l5l.J62r mc harmonic lill no so, afd in
sor. lo.aL sisnrl fte.

ou.n.ies shoui0e.n!ulded \ou iou, (.poin
IrqEr a,pperr ig r' I e p 56ho*"m

AlGr prcpariis this hbr. ir {as found that
rhe.ll.uLotd spurious nsponses ased very
clos.ly ljrh thoc prviously ]osed. AppaF.ntl,. * reliiively
modu..d ar 153 mc $as sumci.nt iniEriod'vohase ro thc mixer !o poducc in 3ome cls
unw r.d signals olss ro 6 I

r was decided rhar Ihc h.( sa sfa.lorv

raodcnd a;d !o sor.ia'h. hrmoiks ranht
,F;r b6 nng

. 
'o63 

m! En dnidin(br thN tqie rrom
2.60 m. ; r ru :mornr or i (55 5 Ic. rhe

Iiquen.y or t44 i., and so drould ,.ove

lhc ai ic hxmoiic
m'Ah'..!{Tvl'ilELmdmJrc:'bllir

tdds br E;sed. n m

'" -.;i. oorcutr! a uJ lv ruied 
'o 'hi3@.;.J. rh" '.q,*"* " b.rd lrp. "*

T6.,kfr]livcisloBcacryna]ottheont.r
firurch d; u(Ls s d({nbed ud ! a rG
o@a 6 fornd $hrch lrea h. rocar rv
ahmnd rdd 6 fte rmm sDurous cir.!c.

strch ;s nade j. ,hc dvMr b doreor
7.6i0 kc disdoid.

strDrninery erough ir o:dllstd cor.ctlv,in
rh. orieDal .ncut by mmlv adjunidg rhe

Thc nuhiDli.r sas.s *?r.
_smmKl. ln ? m!tr{ dr minds rhe lools

ot ddidins on .

rund.m.nrals haYe bcon smsDcn, rnd after !
fq tals sr ! n beomes simplicjtY n$r
e,.Nrlh $hee i Er lF rd.!. i5 in mind
rr,h. s lhrd'qdr +sortuniB6:ckr d,

rh.tr- otcousc. an i.ncrion rrqucncv on the
hish "id. or ihc ssnal nav be !$d wl'ich
$de( the noDc o(.hone I illmorc

r' Jioid n & ov loor.d ih rhe scuiero$ilhe .:4r1, thE
cn.Lr s.d E sDs,rLarl! c ftnted fo, ot€F
^."'*.Th.^h{nrcLhomodeorooU}ior direB and rhe fitrar iniedion rroquencv
.trD hc .rdrLcd Lo bo 5ome 50 k. lo$cr in

wh{e n 63id sct and r brDd sprcrd dial

loAA'na d rr, nobbrrlasal ffindi"A en e
onte iDhrcd rhc on v soru' oi B 

'o 
obDio u

StY*ire

I



YFIO DRTVER
.a. r, E*it r
D r YoUNG (G3rfP)

I\riRN6 rhe 6!rnd,on of 30d. thi.D
L6nec vFo d ! s. o. di6.' v rcF

erp on all blidsnp to rcnnetcs. To oveF
oft rhcn4siry of bundinsaddiiionil pow&
FcrsmdydEEin
aib.n hbe *B Droi€tod, add the rcsult
obbin.d round to sivo overy sntkrrcrion,

It orotidq a vanabLlmqrnq drve oo ilr
u aur baods uo
apabL oldlivins,n 307 PA ro 25 vsds.

cncuit, ourpUl b€ing
bLen nom ihe anodc circuii via chok.
oup hs. Due ro rh. o!.mtion of lhc (rEtr

I@u.i.y rem'os .ub5EbLirly mnnant

Plus in coils ar. ued in ihc lEqucicy-

.irher in lhe band 1.72.0mc or 7 G7'rmc.
Th? *riB condenseB in rhh circuit a,ci! order b obhin good

eff6t rhe ftqueNy da6i&y ro Sny *teni.

pr*t rhe trequcncy .rlibntd did, and ih.

The elibEed dial is na'ked in lGkc nepr
on rhc haid r.7-2 0 mc over o.e hali and

rheorherhtthe
b.itrr caDable or.onDhre rotltion. Dnet

Tt .u,tot ata' o d6isn fd \|'dt tt ln .Adt
d. t u t da ib.d hi. ir zit. efrei.
outtut b dtit. a t.tod. RF awlilj b75 wts
iltaut the lse qf bqn ,oE6- rhi i' not
us@tL h.a b b. cfud rrddr., b"t n k qho
t itdn tnd+.t 3a1 ha 'titabh.nluit,rerud?d J sbbihr, ut b. nad. ro stt.dn t! Mtklo.brt E rtb- F'ntut-
drivo ii us.i .n
cobdeisa aid a 4to-l Edlcrion drive on th.

Th. scr.ci n rcd roh { {abili*d 30ue
ar r40 vol6 lnd ihe 3nod. from a iomllly
chokc ..pacny couplinc to thc ddven das.

para.nic dopo.r 6.ins

crid block keling wnh an ov6 6ids oa
r00 vous conrols rhe operaiion of lno vFo,
work. Aiodo cu@n. is 26 FA uirh a voltqc
or 300, srcn cud.n' bcios ju*under l n^.



T.bL or vlIE

TIE driE. i. built inro .h. ch.*b d.&
orr diss.rLd wilrcx-Gay crrnal mnhipli.r

ned.oro'rc,ion would b. ruirabl..

tssibl., rh. runins ond.6d .nd n.kr
b.re (6in.d i
md luDDorb rquiEd inv.6ioi .o b.i4 rhc
r07 hode eboE Ih..ha$n. UDdGr chsn

6sniar.d *i.b th.
&dn.nd lr.qu.ncy-d.r.frining ciEUib.rnd

.irniL ADdc.prio.is$cplq-incoil.*hich
arc* dE .o iB po.nion.
drivor by rh. oricinal Jonecooneroi *hich
pr.ruddlhlo4nlhcbackolth.ce,

ax winnc l1)0 viborioi of 'hicb r*hr€e fr.qu.ncy variarior n emad out in

Ar rh. *'il.cr nrion, thc vFO diiEr i3
ued b dcir. an 307 PA ro 25 saib inDut.
Thn PA h.e ! .un.d g.id circun eD.city
@npl.d ro the d.iv.., Ixmitri4 doulbing in

obbii r'!nc drivo
,rcn . l 7 mc tuidamon6l, and doubliry ro
14 nc o' qnadrupuq ro x mc nom a 7.0 dc
tuddmenr.l. To obraiD ddv. at 7mc n is
urlal !o qladrupL tiom I Tnc b rep lh6
PA sid orren( to a,.asonabLfisuc

of lais.nianad @-ri.l abl., : @c
l.ngtn siously rtr ciinr rh. driv. obait.bL

ln Drsdi6, oo ootjo,blo d h hat b@
ob..d.d afkr , v8m uD Friod or kn
ninuc. Durios thn p€riod rh. dritt is sod.
rm cvcl6 or lB
6li6x'haE ben round !.s$Y, ln6 sti<l
deourling n.tuo.lt b.ins luffci.nt to redue
dickr ro n.disitlo popo ioc. Thc hgu6
.iEn in rh. kbt m nDr$enkriv. or rhe
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