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THE ZL SPECIAI-

tligh-Gain Two-Elcmetrt
B.rB fo! T.tr or Tncnty

A, F. C. JUDD (G2BCX)

.T I
Iha" n da.t not af{au th.oztkal rturl I

lot rhe a t' chin d, thit dich daotba
an a4ial Mq wll wa h tryiry b, thae

idod f,.,t b?dn o.

rh. .t !fu !Ez.!.n.an aho b. qrn d b o
ntar b.an on the ene Nircirle.-Eald-

t-lo t. "--,-.
u s A.,ju D.orlodrlrrstrrr,rorcomm*oal

and dclclopcir lor antrtcur usc by \lJLHri
WOGZR ANd ZL]MII.

Thn ras adurly thc iDromation r(ciyed

claimcd (cqui!ahmlo r tourelemein cx sntr
bcan), md a roNrid ,$cri ndir.oi sgre

r*er ovs a p{red dx'h, i€ r h.ar sh{I

r horno ar radi iotr
Fig. r. h is compad and eaq ro connruc,

suppon,is rube, oren vn6 or l0o ohm twin
raDsfr$ioi r;c ruhingnp ro ll in. india;
cai bc trsd wnhout.hauiq rhe dinentioni

a plane horizonhl ro the sround, lhc geieral
corlrtrdion beins:im ar to theWS]K b.atr
(r.' Ftu. 2). apan rrom roraliie, rhe diE!
iv y qn b. revds.d hy fr.pDiq the aenal



:s3 m. \r hrde wi'h op wE nms so.

mdrc oper ion i sinilar ana4meDr would

The xsiar co6nb sibpry of rwo rold.d
dipoles led :ppro\imJrely
ph4.i rh. impdre ,r rjr oorr or f.el
h.i.s 70-7s onm, so thrt a srandard 72-ohm
twin rbe ca. bc lsej ror te.di4 (any te4rh)

-.'l

i



from rhe ta Dsmnkr. Alrernarively. a 3 00 ohm
Iineplus na-marchine nub or r50 ohms im.

Gee dimensio. ! in
romulr). norh iy cDs halc bsctr u*d oi
moders aDd .a.h has \ork d to satilfadioi.

Thc rhasine li'E (ri) &n be made or
100 0h0 ribbon recder vnr rhc crcs.orer al
ih. cetrre, or from olen Rift t;c mad. or

rfoper Nilc rh. i:
u$d rhe le4rh ofthc phlrns link shorld bc

resuxed ii serrussisoak {nh rhe aerjar only

d'is i.rirr. crYF (chmsrord, LoDdotrr hrt

phonc a.om vE5

i
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Flexible Crystal-VF Oscillator
DMibtug r Ner Driver Circlii

,r, F. BUTLERT B.Sc.r M.I.E.E.

I\ :"Bh uer desiEo, rr is cuslomary ,o
l:rro] qurrt2.crysEl or variable.rre.

:-=-or or primary dnle and lrequency:rr.l Tnere Jre bofi kcnnicrl rnd
r-=donal reasons for ihis fDncrional
-:dtion. thouph in ccrlain cl.ses of
r-omenr rt L ofadvanras. Lo bc ablc tor rb,ne the Lwo. lt has been round
;.sible ro do Llris, using a cncun
-.eloFd by Lh. rritcr. a tlreoretkal,-.n;, .r trh,.h
a:bl6hcd. ('Se es Reso.anl Crystal
O{n|alot,' Wircles Ensi@, lne, t946.)

Il i! rle DurDose of ftis .rlicle to live: simpliicd desriplion of lhe netr
:ra.genent wni sufrci€nt practical dctail
:o induce erp€rimeme^ ro give it a r.ial i.
cuir!'. The disringunhins fearurc of rhe
na{ cryslal oscillaio. i5 ihat it uscs lhc
*rlcs resomnt node of vibrtion ol lhc
qnartz plate, xs xgairi rhe moe usual
!a.JIl<Ireronanr mode BcIorc aol.s inro

oscillaior, il ir esenrial 1o unde6End lhe
difrerence betwee. ihesd rwo node5.

It is possible to rdsolve inro rn equn3

cxl ippaElus, includjnc lelophones, loud.
spcake6, tuicrophones, sraoopholc pick
ups, souod boxes aod l)iczo.electio lnd
nagnero nricrion devicer. TID librdrion
modds ol a qux z plate are particularly
sinple to derernineby tnis rechni,lue,.nd
qirhour aoins into unn.esrrv dernit. ir
!rns out thrt therc c iwo or'rciorl

hodes. the clahcrerisiics or whi.h ,r.
simDlated rcspecrively by the scries .nd
pirallcl rcsooances ol. coil andcondcn$r
circun ol extchely nieh Q. ' h rans

lires thal tho r-o o*illarion no,lcs occui
ar slishtly diferenl frcquercies. the sc cs
resonance being a lew pans in x rhousand
lowerin lieqDency Inan thc par.llel6ode.
A fu her point emerg6, in rhat the
erierEsonanl fro'tuency is nol pready
atroclcd by changs in ihe Damllel aDaciry
snundns the crystal, $nereds. in rhc
prrallel cre, inee is an aDDrsiabt.
vlriarion. For this reason, dc scrles ndde
k alnosl ll-ays clrosen lor emDloereori! osillaloB oa ihc hiahds prcchion.
It k more usuJ forcrj.r"Lobropc'rlcd
in ckcuis of 

'h. 
Iiere or MrlL. r\De. o.

in roDe va l,on of lhen so rh:, !^\ ,k

pase 9



are calib'rled for rhe plrallel resonancc
opention trhich rhse enploy. Ttroush
hi*Ier in .bsolute st.bilny. the senes
rcsoDant crystals wiu olerate ar lower
ralues lhan iho tequencies narkedon lhe
noldes a.d theY must be measurcd or
ftelibrated in the alternarive circuirs to
be described- This oDdarion is easilv
perforncd, usins a hclsrodyne frequency

Se.i6-R.son"nl Oscillato. Circuit
otr. or rh. c.mmon.d drive .i..on\

uscd in anralcur pracricc is the .l.cton-
coupled oeillator. This isa ve^ion ofthc
Hadley cncuit in wli.h tne a.ode ol th.
oscillalor lalve is eanhed r( RF. and ih.
mthodc is raken to a couplins coil or to
a tap on the tuning coii, onc cnd olehjch
is eanhed and rhe orher taken to the valrc
Srid! rhough a grid.leak and co.dene.
auto.bias (ncun. Ihe ruDins cJor.id

tuni.g;il. tla penrode or lelrode valve
h ued, . fuflber panllelruned circuii
may bc connected in the a.ode cirduit
(1nc scEen bei.gearrhodat RFI a.d Ned
ro slect tlre fundabenral o., more usually,
some ]1amonic f.equency. Tlis circuil
forms the v.ridbl. rrequencr oscilh or to
be dcs.rib(d. and n n rhe bJsis oT rhe
siesresonant quanz oscill.ror, rhe
cituir of *nicn is given in F,s. L

Il will be seen I]1ar rhis is I c.nicntio.il
calhodo couDled o$illalor. unh ! quanz
plalc ioincd in scrics wiih de corioliir
coil. Al se.ies Esonan@, lne imp.dince
ofa runed LC ciauit dese.crats ro.lery
low iesisrane. bei.e pEcriFlly dr.r olrhe
coil alone- Tne qun z plare, al irs s.ries
resonaDe frcquercy, is alnost a shor
c'rcuir a.d \o bem,Ls sumcient iedba.&
ro sunJid or,lrauon. The lreouencj i!
selecred b, ihe sning ol the mai. tunlnS
cond.nscr C. Of EsonJdc., ihe qu.nz
!ldr. imuhte\ J high re.dane, the rccd
ba.k i5 Jlreretl iD mapnitude and pha\e.
and oscillations stop. A nillianFe&r in
thc alode circuil shovs a drp in cuent al
rhe lruc resonant poinri rhe ria ob eitner
side bein! .lmon symmekiql in lorm and

Tdle of Vdu6

qlne dilleft.t fr.m lhe rcadines obsereed
in the crre ol a Pierce or }liller circun,
*here . mrrkedly unsybn. riel clar.c.
rcrisrc is cncounteftd. TIis luning
proD.riy is one vcry nselul feature ol lhe
ne* .iruit. and malc, rr extrehel, easy

To oponle the rrsren as a VFO it is
)uE.ienr lo ioin r \hoicircuirios stritch

The ekhe;Ery atransement in FiE. I
sufi.er lrom o.e otviour rnd one n.m
obscue dhadvanrasE. In drc 6nt pla@,
qutrlz k ao insulalo., a.d so the Row of

StY*i re
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-: : i. :-nr is prohibned. To avoid this
i L: .!oke ir connNred across ihe

-r1 Th. lalue ol lhis chokc h not at

-.r.: ir ano ihe. objectio n to rhe circun
! ::::dr. Thisis due ro the capacir, ofr .i z holder, whkh may pemit
_:c: Ged bacl. ar frcquencic, remore'.:- .']E crystal rcronane, lo sta.t sclr

-l::].n. 
This tGfect is avoided by the

- ' r neurraliring cimit, 6hown in

I = ebe aiin Fis. lj rhe vslucs bcing
! -:.C ro cover lho desied E.ge ol
':::ercy. TIe coupling coil is entre-::ad. and . nournlhina condenser.
:::l in ma{num capacity lo llBl ofUc
:_rr:l holder. is joincd 6er*een o.c frcc:ri .nd en h. The other end of rhe
.'-rline (oil i\ (onn.!'ed ro rhe quJ z

r:rJy as a Dc pirh ror 1ne valvc a.ode
::rent. .^ retode is shown. in the anodc

!. to rhe tu.daDonlal. or Drclorably ro
!in. hamonic |Ioquency,

In sedne uD sn oscillator ol llis iypc,
:r. n6r ncD 5 lo.noose. corl wh ch,il

errirble rof,denser.
orar rhe desiEd ransc. Each nall.a the
.ouDled windins should include aboul
ooe:rifrh of lhe .un6er ol tr.s usod on
rhe mrin (or :nd should be $(l n\ulsteJ
n^m 'r The nrtrmli-inc .unden er
should .orm.lly bc an an kimmer

To adjust the oscillaror. firn sno
circuit thc anodc coil, and wirh a metrjn lhe HT lad, sel lhe ncutr lising
co.tle.sr about nalftale and tuoc lhe
mrin variable condensdr slowly lhroushi6 mrye. .{ pionounced dip sill be
ob*rvedwlren the s.Iing is corect. Nole
rhis rcading, thcn $aEh lor spurious
rcsponses at ot\or se(in8s, Thcsc en be
elimi.ated by hial adjuslhe.h of thc
.eurDlisi.g condersr. ll lhe lu.ed
cncuh .overs xn exeprionxlly *ide ranE..
n ir po$ible rhJr a hrrmonlc Elponle of

b€ co;tused wnh sono undesirsd feed.

back in xbilily. Havi.g adjusted lnc
crystal circuit, renove the short cncuil o!
rhe anodo @il and rune this circuit to
rcs6.ane, Praciically any letrodc yalvc
and any type ol cryslal f.on 50 to to
l0 nc can be u*d in rhe cncuit. With
,easonable HT voltases. cryst.l curftnl is
Iowand the oulput aDd ericiency arc both
Iigh. Grid leak a.dcondcnser valEs a@
nom.l. ..!.., 30,000 ohms a.d 100 !rF.

A reharkable prope.t ol thc cncuit h
ihat r nu dber of crysrals a. be ehployed
simulra.eoudy, all joi.ed in parallel,
vithout any forn ol seiichina. The
desned lrcquency is slsclcd Dercly by
teins lhe tuin condenser and mlchlng
for the sepamre dips in anode currenl.
Natually, the anodd cncnit will n*d
E tuning lo eaoh ncw ftoqucncy. Multi-
cry al ope.ation reqnirs onJy an incrcasc
in rhe seting of rhe neunalhins condcnsr
ro allow aor lhe increased total )rolder
@racrry. Ihc cD\ralkequencies musr not
bc \ery .lo(ly rd aent. or there wll be
some inGnciio.. h any ol thc circuls
described, VFO operation is secuEd 6y
enn.cunE.short c,nuLdnA stri'.h Jcroi
rhc cry\tal or brnk ol$y{rls. lr a xell
lo renenber lhat VF osillaloB ol hish
nabih, should be opelated wilh a tarse
n\ed prdding capaciry and a uia6lo
porlion jurt la€e enoud to ss€ep over
ihc dcsircd tcqucncy ranse.

As a reii.enenl, voltase{t.bilised
supplies can be used, but this is nor

Thc aorn olo*illator desoibed has iti
p.incjpal use as a drivirs sodrce for an
RF abplifier. L addilion, it an be used
in x sign.l genentor or in a heterc,lyne
frequen.y oele.. For rhese appliarions.
ih. inned hamonicsercction r.artrre k nor
Equned, and a sjeplo l odc osciuaior
crn be ukd. The losibiliLj nl wolkjns
on one ol a nmb.r or sDot ar.ouencics.
with an easy chance 10 vadable arcquency
contrcl by tnc uc of a sinEle switch,
hales iie cncuil €xtEdcly corvcnient in

Pdge It



BC-453

for

Better

Selectivity

The "Q5'0" Ide.

rT is intended in this rticle ro desc.ib€
Ihe Bc.45l ir derail a.d to Drovide rhe
n*$rry informauon ror ihcon\eb on o
$e Q5'cr," This sas dcscnbed very
b efly i. QsraorJannar!,1943, u.der lhe
rirle 'The bzj Mad's Q5ef, bul qs
rhe eauiDment h qurte wll kDown ,n
America, no very lull details ol ltc

Thi6 Eeiver i! orrt of a mulr.hand
svre rmtallarion atrd
quen(y En$ I9dJ50lc, It k a 5 \allc
suD.rtut hJvins a l2SI(7 RP amD!6er.
lrKS hixer and oscillaior, l2SK7 l$ IF
anpliher, l2SK7 2nd IF ompLfer,
l2SR7 zbd detedor aDd BrO, and l2a6
axdio amDli6e!. The 

'nkrtudiari rr+quemy is 35 kc and thc IlF oeillalor coil

t
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L-< ha! a loqer indu.rance lhan L3 and
th.r.io.. runcs r. a lieque.cy equal io

So .s ro obtdn a Gasonably uilornreny ny oYer 6e iuning mnce, C39
rero , L: rn.s,o rune 12 Lo a tuquscy
r.*er h:n lo0 t! an,l br so Joins. rn.
cre.ks rhe amrlifi.ation at rhe low fre.
quency end dflhe bud covcrcd.

Tne inlcrmediare fre.uen.v .onsisr .r
six tunedcncuils and.w; vr\rs: L6ind
17, l:SK?, l3 and I-9. l2SK7'ed LtO
rnd Llr. in rhs rele \c he hxeetc
louDlinA ber$ren .o ls in edll IF trrnr
rormer is uriablc berken an olcF
coupled value (bakehc rod, prorudins
throtsh rhe rop ol tne IF hansformer.
"down ) or an undd-cou.led lahr
(brkelire rod 'uD'). whcn rh; receiver is
DUrchakd n will hxve rh. rods in rhe
lolloq E Dosirio.s: ln rnd lrd IF
tEnsformen, rods down i 2nd IF I'nns
foiher. rod !p. Du n! aljsnmenl xll otrh\e rod) !1,!Lld be ,r. Th6 $'ll be
Jeanbed at(r Care slrould be hlen iou* a screrdiver snh an insularcd
shan( qhen idjuiinA rhee iiinslorme6.

The econ.t dereclor is one diode of.
l2SR7 i reshlrnce coupling is used ro ihc
,nDut oI lhe l2A6 Jrdio JnDlrh!1. \htrh
hr!J 2 2: I nr! do$n ourptri'r. nsforrr.
in tu xnode. Tne tri.Lle .. ,ion nr he
I2SR7 is ued.s a BFO dd n.oh.osd
ofLlz end fl l. tltr and.LnLl olJtr !url\.4
J tuned anodc o,. ldLor. C.?l JnJ ,i ner
C23 aE runing .apactrics i Cl3 E ron.
neclcd betseen rhe anodc ol rhe l2sR7
and the arid olrhe 2nd IF rDDlifier. TlrD
Ju roi ofRlS and Rlr !oe\ io I !.nr.(t
onr s$itlh in thc roni.lrn ' no'sh.u^
onthe!(undirsram. bu!.all?dAdrDr.r
IT-260-A and n reDlus Adioror
FT2l0 A shrch will be fi)md rn 

'h. 
donl

ol rhe recen€r). Il)c orhe. side ol rhe
svilch is connected to ground. Tnis
silch works in ftlere to normal: wbs
the ssitch is ./rr.l rhe BFO is of. the
iuction be$en R15 and Rl7 hx!,nr'
been grouded Jnd rhe HT remorca

fron rc 1?5R7 a.ode; rhekr.:..4::
CW reeeorion- the srid L oRn. rr
.2nd d'odi or rhe l2sRr s Fdund.n

Tne gain contol is a 50,0oilo:
vx able rcsistor; aEain, fiis is nor sb.::
on the cncuit diasnn as lt is lc2r.a :
unit F-f-260.A. Tie cariode circuns ::
L\e RF and lst II Jfrplfier are (omol: -l
ro around rhrouEb tbrs rerisr.r, Ji.: l
\olrace ,nseses uJ Lh(erorc rhe;:'i ..

Vl and V2 are smallncon lnmDs acrinE
to Drotc( the ftener when ev.pL.nrlll
nrong sign3k aR h.ei\eLl ! rhs ,otc .r
Jbuur 30 volc rnd an\,n.E,r,n \or iqr
increases the curent.

Thc diflerence berween lA) ,nd rx
J \sy minor on. I;

mldelB $e rlon4rB \ndinr orTl ha
a rrpfor uk I lo! rmD(drnlelieJdDhonel
rre !nrploJrd I normaliy. Lhe kr i5
re.eneJ uirh r$u wnes on krn, l l .r
Tl, tur 3000 ohm rnDidJnce herdDhones
To.on\erl ro 6rru ohir rcm.\e 

'hi? 
r$o

*nes and conrecr rleni io lomiml 6.
Tne lull circul di.rrm is shosn in rhe

Whenrecened. thisser*ill be wned r.r
25 volrs, a.., rhe six r$clvo-volr uhes nE
uncd in sviics D.ulhl A, ,r r ruh
e.trtrr b bld rl \,,r\
h!J'e^ qerc. $ \,1 n nJi'rre Thcr(
r! ., tuq lonnFnc,trs ind \onre s anEql rr ik ,!r reLtrreLl trh ( d p.'en

!onror. BFO On OII :n,r htu,rrhon6,
nor n..rlonEd nr rh! \.', Jie nere$iL

Tu.n Lh! ie.?ner uDside down rnd
remo\e ihE bixoldtc br ;eJns or r4 bon5
rounJ rhe sJe5 Now, wrLh Lhr *r plJed

lolio$inc openrion\ are carflcd our.(The DhotoeroDh\ rnd &Jwincs w'll
a$nt in the localion of lhe conDonenb
meniioftd).

(lll Rebove chole L14 by undoing rwo
SLyrire



i:r,r d sides, Eplre sews to hold .woi: -nng rxs in Dlace. remove shii.::3l from chdke j om aoes ro Di! 6 on.: -: rhe (ar ur rhe lhisa. lhe .ihp o

1 Cotudtion ol litantenl tci ri,e toll.orls. Nowlbarrt4h]( heen Fmoi"d
::: :.pin powcr DIu! to tnc dvnahoto. ii. rl. ; in ihe writer's cr* rhis vns ieitr l2rolr drnamoror wrj }alrbtc.. :.1 e:d on orD I tr ncamve. nndc h.dr p n 2 r D.\i' \e hhmrnr. !o'!E 10_ 1 1 uf v3 ,r,.ondenfr crbc nem;\e
nhilc Icad fron pin 7 otv3 aldcarrh rhisr n, refl.lc whiE kad on ,in .: or \3.
'hereb\ oin'ne boln\e h,r.,n, ,o n r -
!n \'. ernn orn 2 ul !7. o. \s ts;o\.
\ix e llid tr.jm p n 2 .nd jo n ro lrn t_!J h Din 2, R?mo,e wh'm lrid rom n n- 

"lx.h loes ro prn 6 on lt. On \4
knro\r bare $nc kum pin 2. (o\ci $nn
ree,ing andjoin ro DLn 7, e,, h r n r.
O) Il comrleic v,rh r3n b nu\ re

mo\ed ro mke roonr jor BFo nvrr.h.
.1, ne lontr.l unJ herdolune Jlt

uh.l' rv'll rll ne!d r. ho \n rrir.mn,,ftir
ro iit in. The lead5 whi.h xie .ced;d atu :
Black tcad froh dn,1r rcd hxd fronr DiDi , lreen lcad lrom nin I ; and J roin\l
ln phce ofDin 2. Th? leadj rronrDriu xnJ
I hJ\. xlrer.l\ hrfl rm^\"d

(a) Tnc c;*ruclion or lhe pancr ror
the ext.a conroh h besr $en fr.m rhe
lhotosraphs. ft nliliss rhe snatl front
tarel of FT-230 A. Tne circuit of Fia. l

s drawn round Jl for chrnr
No$ FDhlc fte ba*btr,; ind 

'trrn 
+r

(r) Normxrry. rhc d'ai s dri\en hv
mcans ola .able ftom lne renole conr;
unil, or bj a locil!onrrot unn MC.zl7-A
eirher of shcn mav be round nn rh.
luJplls mJrker Ifoorj an sLlaDloran be

Dicle of I in ..nmrrubt,.!nrA rour!tu'\ qn d(s. JD rin;neihi) o\er rhe h.'h"d
drne li\ibk n rhe troh lo lhc ridt.rthedrl. A )mrl l rn. !D ndte (nob r! DUt on
rhc orher cnd. fh6 mod,h.r,i.n ,'. .dL
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Ihe EDDYST0NE Model 750
WORTDS FINEST COMMUNICATIONS RECEIVER

NOl/v CANADIAN SALES LEADER BY
A WIDE MARGIN - EDDYSTONE 75O
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