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Prccisely designcd. job is a
"Jront cnd," usable uith reeds.
WlC TPPW, etc. Dependabht
sclectiDity kills those interJet-
ence germs! Reginners-nir.

by DICK JANSSON

> The recent FCC rcsulations E{,!e l
ins {rcquency allocrtions usable hv
RzCmodelcrsiave crerted quite a fluri
of activity in the equipment designeis
sorksh^ps. Tl'j{ 1,jthnr, I,c,ns a dic-
hrftl e,ruip,ncnt pe'fecli,r,,*, dRid.,l
to j^in thc p.,rk to \ee rf thrse freqnen-
cier {o,,kl r.1l]l hP ,,(.d

To describc the rpproach to r model
R/(l coDtrol, a simple block diagrnm,
Fisure (1), is ,rsed. Tl'i! dirrnm .rD
plies ,rnt unb tn the R C ceirr beiDr
used .os bul rlso to eqnipment em
ploying this superhei rcceiver. Vost
p.csent dxy cqxipment, using super rc
g€ner.tive detectoB, .{rmbine thc Re
ceiver .rd (lontrol System fiDctions
into onp h,'y since rhe re(eivc, turti,ar
is us Jlll unl) n,,c tube ,L,irl r tiIb
snntle de\icc Superh.L re,ci!eE Jre
n,'t .'\ simplts nur is I e\Densive rnd
the tuo lu,,ciions nre placid intn tu,,
bur"s. U,trler .or anrrrccment such :s
thn the m,,d-ler Jll{\5 rhe \c,\:,rilirv
of usi.g tle receive, portion for dife;
eDt models .nd c!e,, dillercnt tvpes of
conhll svstens, such as WAC TPPW.
rccds, etc. lt h this receiver "front e.d
thrt will be descdbed he,e. A fuh,rc
nrtiele will dcsoibe the €rtremelv sim-
ple proces of using the f.unt 

"n,i 
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your rlrcadv existing conh.ol cquip-

Perhxps a brief description of the
.pention of a $rp-arhet receiver is nr
order. Vr, Figure (:). oportes .s r
.Ldio Ireaucrc\ lll.F.r rmDl i,{ lr
,mpli6es rlc ndio sr{,'.'l th.( is DrIJ
up L1 the untenn.r rRl .,1{' isnl.rtL, tl,c
remainder of the rccciver from ,,n,","r-
ed siqn.ls Tube V. a a durl o,!n,ac
elemenr Thc """-i t'"tt i' .-',"iirr.,
tor to generate a small amonnt of ra.ln)
power xt the cr"/stil frequencv. Tbis
porcr is fed nrto the liBt hrlf of V.,
along with tlc .cceived sig.rl from y,.
Hcrc the lwo sigDals .re nixed kt
gcther witl the outprt b.nrg r diil.rert
frequeno, rround ,1.5 \,Ic.. c.llcd the
internediate ffeqoen.v (I.r.).

Vr, the I.F. ampliffer, is thc re.l
heart of tbis receive. (or ant, superhet)
rs it provides a power boost to ihc
LF. Also the iob of "secjnc onlv a nar
nr\ banLl nf desirablc rJdio enersy
(\"I'cti\i$ ),s tcken cJre of in the LF.
rmpliner. Srperhet selectivity is the
primc compelline reason to Ao to .11 of
this bother. Our new frequencies are
only 50KC aprrt and the conventional
supe. rcgenerdtive receiver will reeive
sigbals, 25oKC on either side of the

A Proved
"Superhet"
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COVERdeslrahle signal, i.e. it will pick-up rll
of orr new frcquencies at once. The
selectivity ofJhis superhet h o.ly IOKC
ind will easily distinguish betwec. any
two adi&ent R/C sisnals.

Va is looM as a deteckn. It tdles
the amplified LF. sign.l a.d eliminrtes
the radio energy leavi.g on)y tbe tudio
o tput (modul.ted) signal. Tunsisior
\:. is used as an intemeili.ry behveen
\:r .nd the audio output .nd automrtic
rohimc control (AVC) functions. The
AVC is needed b p.eve.t "over lotd
ing" of the rseiver when it is close to
the hnnsmittc. and also mrnrt.iD t
nedly co.strDt le\€l nudtu output sig
Dd. Strper rege.entive receivcA have
r nah,ral AVC char.cteristic. x desif
rble feature for rtlny technicJ reisons.

Now there will be maDy eyebrows
lifted q$te }ieh to see r vrcuum h,be
receiver in tbis dly of iransistols. A
.unhd of reasons eiist for this, the
biggest of which is a technjcal difier-
ence of opi.ion witb many of thc supeF
het rec.ives published or narketed

To explanr, . miler stage like Vi
rctu.rlly will .onvert two antennt sig
nrls inkJ the I.F. sic.al One is the
'$Dn of the oscillato. rnd IF fre
quencies (2t.5 Mc. phrs 4.5Mc. eqn*
t7.0 Mc.) while the oiher is the "dif
ierence" of tle oscillator lnd I F. fre-

'l',cncics (2: s Mc less 4 5 \'t.. c.,,rl\
lxo M. ) In this reeivd the diffcr
ence" sis.al is called ar "imaee The
18 0 \{c. imasc is I Mc. nwav frcm the
d.sir..l 27.0 Mc. li/C sisnrl h \thich
cde the R.F. amolifier (V') can easilv
,dmit orlu the 27.0 Mc. siqnrl.

l\lr ro,;tention n with the l,"atrcntl]
,^# I lt. t r f.*,"e"cic' rvl'"re .,i'
in.ee would onlv be 26.0 Nlc.,.ot
l8.O \I.. No simple lt.F. amr'lifier can
.'dequit"l\ distingni'h behvcPn l? n
M.. end 26.0 Mc I ferr thAt tl.,e:'te
lDinq to he interlerence- trouhle\ fnr
R/C modelers \iih i,Frlet\ ,,f tlrn

To build a transistor li Mc LF. atu-
pliGer h fcirlv ers) hrt fnr the'{5 Mc
I F it was foud $sier to use kn^sn
vacmm hrbe techniques.

With the advent of this desien sev

eral factors becane evident. The luter
het. unless (Conti^uea on pae' 52)

xoDE! lllPlaNE tlllv5 ' o.r.$.r,

miE u{ssmE*vN,

r.l. .d r. i. i.tr dr., cnd, 5.lo*, F!. 2, 5.l..riviry L l0 l.
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rnust bc the sdme as lbr the clevator con-
trcl unii. Thlt is, the ster) ol tlrc conttul
unit nnNt line np with the b&k p.rt oI
thc cyelct (when viNcd k.D wins tiD).
Do not use the same evet t tor both li..\

Cleck ,lying ljnes b;tore ea.h llisht to
be sure that tftre ire no k,nks rber; rhey
pdss throuAlr tlre wing tiD cy.let. ll you
rtt(mti tl' n) $Lth Lnl. at hrA rmint buth
Elrvainr i'd r$rn! ontrol wi hr er
rJh.. cr\c rr a riir (hdnrc and you ll h<
$.lr n,wrrd,n f.r v."r . Pid.

A Proved "Superhei"
lcuntinued htu rdac 25t

pu.chased asseDrbled is not ror tbc Dovi.r
to build, lt is not a cheap recriver to con-
structj none in rhis cldss are. I estnnate a
parli r^t of $10 to M0. rll deDendins otr
une\ dbiliry to s.rcn.s< Ddrts.

Thii rrcener is band n€w and,t\ flishr
'lprnence n not (reat. lt ha\. hu{e;cr.h*n tn.tuuqhl! k^ted and rr,clkld for
rrngr ensihvrty, !(lectiurv. erse ot run-
ins, riil (onrpdbbil,rv witri van4us Lontrul

Hdvinc snrn these frw sdmincs srh ,
I'opr thdt the' harent Jnourderd too

' rn! modele^. a di\cusion of thn ninn,
uhr .rrcuit deslen will helD thc hu iid.

Mo( srDerhet\ urrlize :brelded I F r,in1
with two tuneable coils ds transfomcB.
Experiments. unfbrtunatelv- c@ffrmed,ll
the th@rv ln,ks, rhat b, a do,,ht€ runed
lrrn+ordft gi\.s very mnd 5ide rglkl re-jection hut s poor in redllv c€ttins.
.hamly tuncd sisnal fr€auena\. -I qot- 30
K.. to 70 Kc. bandwidths witl nodiff.d
coDndcial transfome$. Since our new
lrequenlid dre seDarated bv 50 KC. thc
cumntr{.ial transtnmer idea was dma',1".1

Drssjns (hruush thr "radio Amateur'sqandb,,nk m this s'rhF.r I ./nrc ,cm<.

the ided of the resenerative d)rljffer: hiqll
g,Lin rnd exceptionally ldrsr increur in
tunrd en(urt "Q or ,hnronrs. By Drop(r
Dlm.r',ent rhis raerver uril'r\ nn\hnld.,l

Coil Lr €ntrols thc anount of r.@n-
eration dd is tho s.nsitivitv lcv ro ih.
LF. amDlifer. oncc set x ;iu sLv there
Md should need only an e.asionil idnr
n ns. L7 n a foft. $ith no windinp' ..n-
neerrd berwecn th; nlih ""d ci;.;{ v"
If tumed in tou td;. th. a;.tin"' *'il
,a.ilbrF cau:inR iqurdls ur.brr;e &nk-
dhle in the drphnn( usrd fo; rinins_ or
rf ( rs turnd t,o Ia' o,,t rh, *d *ili ",rhe ibL ro di, ir\ dr$erd i,,h. Th" nrnpcrr€'tin! is iu\t belore thr: \.t w,nh r. .\ il
late. A lirrlc trial and cnor sill be needed
dt ffrst but it caD bc master€d ..d.lilv
Ju\t tw', rD;nh of no!-: JfGr earh serri;s
nl Lr, retunc t,, and L.: th. omoe onr".
rj.n !h,,ulLl h. ffndttv dri.nni;cd wh,t. th.kt is in its case. whi.h ako acts as R

With tlk LF. cnplin.r desgncd, I pr.D-
rr drtectnr {Vr) i! nt.drd. Diode.ler-"-
tion is by fd the most conmonlv D$d
Dethod and siDDlcst. This was tri;d and
ieiceled b(ause of lN otrtDlt an.l , vdv
old-tashiuned oreut .alltd ih,, '*i,l lF,t"
derfrlor was tned. lt has r{v hish rnDl'
ff€r,nn for une trbr dnd ,n ihb . . d;A

ln \eletinR a tuh€ for the mixer-o\rilla-
at the comDromne staee.

the lv6 $as selrctcd f,,r V, beause oi
its separate two-tubc construction. A mixer
\tase is qurte straishrfo ard. OscrlLror
rircuirs hroushr on other eooo.omses sirh
the Dsdllat.r in the rance ol22o M, r^
22.5 Mc. Wanrinc tt, be trv{'r ..n,
tmlled_ for \trb,tiii in the rrc;Dtjon and
hdvins iimple "..ilht"r ("n. with a hrn



dmenlalqystal) rrJDcnred t,) bc like hr\.
ing onr's uh rnrl uatins 'l ftr' TL.
ValD(v Cryrtal ComDanv ( l2l4 llichldnd
Stret, llolliston, Mas.) helped 

'ne 
out bv

grindins the c.yst.l I d€sircd und als D{t
it into { very small cise (then VM-6 cAse).
It has Droven to lE a r*l s.m and thct
aF obtaiDhlc t.{ rust i7.s0. onlv nnc
(rlatal N ncd€d fi' .ll frcsucnci€r as th(
er i( h,a.lil! nrn.'hlc h rn+ivp cll rh.
27 Mc R/C-ch,nn.ls.

The 6n{l .n trit to bc disussed is th(
,{VC. Mos.t AVC'S !r€ obtained frcm reti.
ff€d Lr-. rxNer, but the arid l@k detalor
prcv€nts lhis s I had lo us gne of the
det€ct.d lndio voltase.. Without AVC the
ud ' 

( lnut vdrics frnnr 0.2 voh td 30
\,,h\. n',rh prnD,xih"n for thr followin,{
L' ntml r'ruuits r. drs€st. Wlth AVC thc
outpur !ar'€\ fmm 0.2 volt ro 0.8 volt, an

rl.nt ide.\ wutu dn\iderrd for oacka!-
ins a nrdlo of thh natur€. of pnma inrp.n-
tan( dre {unulinnr ol ehield,n! and ctrcu,t
cms\ ouDlins. Thr shield'ns was ralen
rue of bv u{nc a eNe (i$ilable [i.n,
Acc R/C) which is of thin but stu.d-!
alunrinum nrcn\urinA 2l \ ll \ 4 in.hr\.
A Dnrc rI l,l6 incl, thkl eDn\v-fibu-
lhis D[.noli. b.ard nDles an crccllent
@nstru.tion lffe. Fisure (3) shows this
bo{rd with tlr nraror mmmnenls ttaclrJ
r\ a At,id( tn thr huildci Not shnwn .(.
.nNIl u'nrnnncnr\, thc dQ cov'r (n,{-
r:dlv .iv!{ed rn thc bnard), or dny tern-

inals thrt nray bt needed. Alun,inrm was
r*d t(, nnt€ slid. tr&ks attach.d to th.
insnk of th€ casc. Thev ue spaced thr
rhnld.ss of th. board dnd allow lhe wlnl(

"nil ft' sli{le .asilv into the c{k.
Th. rhvsical ;Fans.ment of @ntpon-

""t. rn.nv r"rk, tan b€ quilc dt'ul.
\1.^r I'd\ ,'n l.id . ,1 in loairxl o(l(t.

lik. (houtics .rc often dras,n on pr]tr.
ln rhh ..rc it n nn.ortinl i. h v. th"
h'tnr',il nlarenrcnl n: \hnsn in the illur
lralions, r n<e\qn @n$l,,tion to usrn(
Dnshrrld'd coils. To fac,l,rrte thh pl e.
Drnr ., p,.ee nf dlumrnnm four rnrhe\ lonq
rnd bent as rn rncle $as nrrted t. thr
bodd to suppon the coil fons.

Tunins of a rddn' of this bp€ is, at hr:t.
r lttlt nro'€ inrohed rhd rhe one.Jiu\r,
m€nt \un€rr.s.n rec€ner Onc€ tuned it
hds tfu stnbilirr t. rcm:in rhal war fnr ,r
lons tinre. Fi6ily detemine that lhe 6.il-
lator is oDerating- This can b€ done sererrl
wa's, ihc sinplest of which is lo 

'nonitorrhe B plu{ cuEenl ro rhe osuillar"r .-,1. A
.lrnD in.'trrcnr w,ll hc nor€d shilp tm-
,ns Lr,ndr^hns an nscilbtn'c mndih,'n.
It no d.oD is noticeable, tho st^qe nr.y
ah€ad] be in .plrdlion Thtr Qn br
cheled br re"'orins tht ayd,,l f,atr il\
.oul.r nnd @",p.{"e the h,ghcr drrent
b rhrt obramed wtth the Ltrcu conF

For rhc rem inder of tle tun,nc ora_r\{
a hnh inD€danc€ AC wlln)€ter {lm
kobm or b€tter) should be Nnnected hr-
tween thc audio output And ground. Th(
meter \l'ould ako have en earphone outpnl
tr,nn,{rion rin e th. ed is more Fnsitnc
than evcn the low nn{€ (Gl volt) of .
meler. A descnption of . ffeld D<rtdblc
dete. for this pu.pose will be desqibed in
rhc tull 'wms ariicle. Al.o handy i\ d mod-
nhred rrinsmitter .nsial .nrlrolled oI
uour*. uf the Dm;r f;€quency. with ll,"
rolhncl€r onnecled. the rado Dower nn
.m.l rhc t'n(mnter on w,th lull .ntinn.'
rt closc rnnse. you will ha'ely he^r ti.
tonc. Adiu\t L,. Li. Lr. .nd Li t. ,ncrc ^.thc lordnesi. ,{s t}€ audio voltas€ es
abve 0.5 mlt, thc iransnrittor anr€nnn
slonl{l h. lower.d nnd ,ov.d nw.Y B(

ltoDaa atrPrlNt xEwt ! o.rol.r, tt59
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rlut for llt sisns o{ L!'. resenedlnr as
d6cribc{ bofde. on.r r& l.i. is dcirldr-
in" it will show an audio voltag. rcrd'ne
whc th,j trdnsmittcr is tmed ol[, Adiust
Li {or proDcr dDeration trnd r€h,ne, When

s@d lunin,{ i\ obtJined thc o*ill tur
loir Lr lhouu b€ rnnnncd fu a rn.xnnunr
rc{dins of outDut. ,\ (onrplotely shicld.d
lrunsmilter witn nD cntunna lhould Rtrc
dbout 0.2 toh audtu ut rbDut *vrn-tmt
(lrrrnc€ in th. hisenk{,t \hun.

L*e rnv dmdtcur rueLne; $ith l0rr-
wire antond systeo, llb radio lihes lots
of antennn. h ! ldge muki drpllne the
rntenD should run out to the ffn, Lrck to
r winatip aDd aqoss the cntire wing sprn.
Everytnne r difieronl antenna is coniected
con Lr slu,ld re betuned. Urder these
.{nditioDs I nr?asu. dthur 05 volt turlin
at l/l.d Dilc rege sith th€ shiD lhre or
four feet ofi of th€ cround. This is the
ultimate lc\t, a really s@d ransc che.k.
Every n/C nodeler should nakc tcsts
with a ncw receiver or installadon to ,{ in
conhdcn"c wrth rhr obpration of rh.
sruipm€nr. lt i( only eni th,\ (onffdrn.e
should r n,od.l h. reh,*d from rh,
shacklcs of thc sround and com'iittcd to
the unlmown qualities of pilot crror in

f)ne finJl note n on ir^trllatjon In \pit.
of rhc li.! oI rclxv( w li" 

'['r 
dc!n? ir (

sood to pid the r;eivcr nrouting Mth r
(ru rter inch of sponE. trraterirl. Thc re'
.rner h n,sRed bur ltrll n<d5 rlr \huck
Dr.terti.n fnr hndru nose ffst rnll, th(

(To h. concluded nert mo!tl.)


