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rhroueh rhe lransfomer, but we dor'r
wanr rhe quench frequercy lo pa: lnrs
ii biaher than audibilily around 20 tc.
The t.anslormer is thDs mad€ to PN
, band ot freoueDcies rhat includ€ the
hn\- but lo curoff ius! above audibilitv:
,kn \incc we are worLinq wirh verv
hisi AF, rherc is no reason lo pas any-
$ing below about 5 kc. Culling off the
Iow freouencie5 means lers (rantformer
wcilhr. :\ dol much iron is requir€d,
and bas a bre bonus in rblt lhe sel isn t
bolhered by- low frequency vibralions
that sive many hard lobe receivers a

Iiuch of od. rime on the receiver hs
been spent tiyins 10 fnd ready-made
@ils thal will do for L3 .nd L4; tber€
&e some possibiliti6, parliculatly in
sdall rehv coils. but we have not beeo
able ro o;v wh;t we want oul or rhe
manDfadureb as yet. As.in-rarher rhao
wait anv lonPer, we felr it best lo print
the dala on the set re have used, aloD8
with instructions on a homemade trans-
lormer. The lalter h wouod wilh No.
42 wire-now don1 siop .eaditg at this
pointl We were a biL wary when Dous
r.ld x\ rhi( bur afrer rve rried it. we
found it ;snt hard to wolk with at
all. Fortunctelr, a low cosl soure of
wire 16r rhe Lso coils h6 been lo.ared
(see tarls I'st); b Cet proper 6ults
from fte hansformer, you @noot u*
iusl an\ olJ rron lor lhe core-ven
;..n uscd in mon commerciat Af rrans-
former\ will nor do. Again forrunarely.
rhe wirc source mcnrioned ha plenry of
rhc DroDer erde ot iron lor this use,
this'co;c m;lerial teins called 'Mu_

Iech-Iwo Receiver

For "Extra Channel" Radio Contrul

ll'r double lun when you .Gn op€rol. so<ond
R/C iob on T€.hni<iqn's 86nd with lhls 3el

I As a long-lime chadpion of hard
rube receives, we have nsed such lypes
as lhe Mini5o (ATH 7-5.1) and the Mac
lll AES (ATH 6L5) and ils ior€
runners ior years, with Rne resllrs. when
word .eached us of a bard 2 luber be-
ins used in New Zoalard, il looked like
a A@d compronir beLwecn the dbove
two Rceive6: n had no sensilivilv con-
trol. so *as a cinch 10 opcrate, and it
was considerably simpler and l'8hter
rhan ihe AES, as lhe.e were only 1wo
tubes. We sot in louch with Doug Halli-
scn oI Auckland, N.2., who sent all
ihe darc he had. Doue doer nor chim
ro hale "invented this ci.cuit, .nd se
donl lno{ who should rcallY set the
crcdit: rhe .eceiver seems 10 be in wide
use in both Austrrlia and New Zealand-

A plance aL Lhe circuit shows IhJr the
''ris "is quile \imple, hdving lhe usu!l
suDer-resen detector tube vl, trane
fomer couole.l to anorher tube: J leed
bcc\ circuii 6 u\ed on v2, wh,ch p(k\
off sonc of the audio ihis tube anpli-
fies, .ectifies it, and applies i! 10 lhe 8rid.
Lools ve!\ ,imDlc, rnd rt a-bul iL n
acLUally : b't.leie,vins. Afrer srugCling
wirh rhc set ,or,ome lime, qc appealed
for lurthe. help lo Doug, and he shi!
Ded u onc ot lhe releilers hc urcs. With
ihb r\ a blsis. rh,ncs moved rasrer.
Fisurins thal ir would be ioughcsl to
sei a 50 hc version aoing (we usually
develoD a circurr for 50 fr61. since n is
almon auavs qu e \imDlc Lo conlert
i {'tcessfin Jo mc .eceiver to 27rl mc)

we sluck to that frequency, dd eventu-
ally had rhe very sarisfactory receiver
shown rn lhe phoros dyine niely, Ud-
forrunatelv. when ee Lricd ro Dut lhe
ser on 2i'., a rew buss aro,e; wnich
have not been cleaned up yet. So nrher
than wait till they are. we decided to
prinr lbe dole on tbe 50 nc iob; it
should be widely urd just now, if lhere

r€w 'Iechnician fiam li-
censees rarii' to so on 50 mc every-
where. !s we have in our parricular area,
well give-the dope on the 27% re-

Thc hearl oI ihe receiver is the idter-
stcee tran5fo.ner. Ll 14, which cannot
beiun the usuclrub-min AF trandorm€r
for rhe lollowina rcasons. The receiver
oDerarcs bv virlue of Lhe hisq oroduced
bv Vl, iud as doe\ lhe AES. The hiss
rs al a hrsh frcquency but quite audible

-you can heor jr qirh a pair of phone\
across Ll. we wrnl the hls ro co
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To 80 b.c[ 10 thcory fo. lnoth€r
momcnt-lhe hiss irom vl scr lhroush
lhe u.nsforner, and is srepD€d uo by
the approximllely l-4 vindins ratio. v2
.mpliics thc hiss, a.d eme of it n
picl.\j ofr rhe phre cncui' via C5. pni
rhroush rh( Jiodc rccrili€r ro rurn n inro
DC, anij lhc.esultanr ncsariv€ vollule
is applicd lo th€ srid oM, throrsh l-4.
V2 is lh!\ bia*{r do*n to a low phte
currenl wilh no sisr!|, lnd Ry r€mlinr
opcn. An incomins sisnal will slop the
hiss fron Vl, V2 loscs its bias, und ib
plale curient ries. closi.s Ry.

Adv.nlases of th€ receiler are: low
platc curi.nt rirh no \isn3l, smDle liF
cuiiry, fairly good rlnsc of cu (nl
chanae lo thc rclay (rhit receiyer sites
aboul ,3J-2 ma. wnh rhc tubes rpecificij)i
moderatc A baltery drain, abilily to
work on droppins A and B batl€rics, not
pariicularly sensilivc 10 "€lsrrical noisc"
in the plan.l hie}l scnsitivny vnh no
sensniliry ontrol of ry son, nor at
all fusy a ro anr.nna le.slh, tui.ly
sharp lunin8 (considcrlbly sharpcr thrn
rhe Mac 50, when llltc. is se1 ai com-
parable scnsiiivily-nol 

^ 
sha.p as rh.

AES). ldnslife non crilical hard tubc\
used, As for disadvanlages, ther€ are I
few (arcn1 therc alwayi), lhe main onc
probably being rhe n.cessily for a sp.-
cial lra.sformer. W. havenl a doubt
thar a codmercial uril vill r@n bc
availabl€, io lak€ cnr€ of thh lnslc.
The receivcr vill puls€ quhe fan, lhotrsh
nor as fasl as ihe MN 50. whi.h has
praclicall, no upFr timn. iirhin rcr\on-

Sinc. tou snt m.kc a reeive. qith-
out lhc proper l.ansfolder, lefs nut on
lhis iiem, HavinC procurcd the spccified
commcrcid lransformcr lo proride ihe
iron and vir€, clip thc l.ads ofi lhe unit
and pecl ofl the our€r cov€ring till you
.ee! th. lop layer of llnc wirc- Lay lhi{
6ide for lhe momerr snd date yourself
a coDplc oi coil forms; onr werc tabri-
cated oI discs cut fron l/32" nbrc, and
lubes of.olled paper, The end picces
had hole$ made wilh a l/16" punch, and
one of e&h siz. hd ! #60 drill hole for
rhe in.er lead. Thc rubcs werc roU.d
from abour 3 laye6 of ordinary pad
paFr, sn.a.ed wilh Duco cenenl, ud
ins€ned irto ihe spool €nds wilh more
cem€n1 io hold rhe lalter, The oeer-
l.nslh lubes were sandcd 0ush wnh rhc
cnds. aficr lh€ vholc worts had dricd-

It par io mate a f.w pr€D.raIions
belore you stan rh. wi.dins, *hich
cad thcn be finished in a fai.ly sho.!
rin€, The primary L3 is lound 6rsr,
a.d requir.s !500 iurns, we clanpcd
a hand drill in a visc, .nd the coil sp@l
*d h.ld in lhe chocl wilh . nut and
bolt. Thc .x.tansformcr coil from vhich
rhe wirc was lo comc was mountd on
a rl" dia- brass bushing, which in turn
had a #6 screw th.ough il, th€ hlter
beins held in a porlabl. nachine vise.
A masnifying ejcs *s mounted over
thc @il sp@|, wilh a pi@e oI Phil.
pap.r undc! n for b€llcr background,
and r d.rk lamp prcvidqd plenly of lisht.
A lo1 of tuss, perhaps, bur n did mate
windin8 qDicl and surc, Ihe #42 wire
w cl.an.d oI insuh on and sol.lercd
ro a pis. ol the Rn.st fiex *ir. we
could find, lh. laller lhcn beiq bound
ro rh. coil forD tub. *ith a picc. ol
celloohanc hpe. The eiE wa jumblc
wound," rhc only care w. took b.ins to
try and k..p the windin8 rcughly lev.l
over th. whole length of the spool,
Afrd cach 100 ttrmr of rh. drill tnob,
a mark wls made on a Pi.ce of papc.,
our drill h.s a ecu ralio of about
a.l-I, so wc had ro twisr rhc knob abour
350 tides. Anoth€r piecc of thin ncx
*6 rthchcd to rhe our.r.ad of !h. #42

windins, and a laye. of S.otch cl.ctrical
Lrpr put oler lhc *indins lor prot4-

The! s.condary L4 w$ wound the
em€ way. but r@l lors morc lur.s. of
iourse. All rhc re$ oI rhe #42 *nc on
the orisiMl lransforh.r was eut on L4,
coning to about 6200 llrns. lhc inner
windins of slishrly h€.vier wire is nol
need.d fo. Ihi{ r.civer l\av€ ir ro
mate RF chot.s fo.2tl! receivcrs),

Clt rwo of lhc lar3. E pieces of lhe
core nelnl in half, as illusfated, snd
allo mllc 20 smrll I sLriDs- The lour
U\ 

'ou 
hai€ mad€ linr tie two coili

tqelh$ lwo inrrted from each. Th.n,
l0 oI rhe I piaes arc put into Ll and
L4, lf lhc core s..E ! bn 16., *.dse
ii wnh \mrll \trips of w@d. Bend rh.
prolruding end5 ol rhc U\ dorn asuinsl
lhe sp@l ends. An ou'.r coatinr of
radio coil dope ror regular model pla&
dop€ r holds ihe lrrntformer tos€rh€r,
and giv6 a bn ol moisrur. prcl.ction,

Thc chisys i5 cut .s shown in lhc
drawins, rhcre arc only t*o sias of
hole\ necdcd ,ll thz \mrll .n.r h'tr rh.
lwo indi€led being Bcd ro pa$ hads
trom one side of rhc chasis to the
othcr. A slot is cut for th€ lowe. cdse
ot L4 lo fft ir. but rh. hansr6rmer
should not be atlached rill rh. seler fo.
V2 is in place. Thc iwo tub€ s@kcts
must bc drilled fo. 2-56 screwi- a.d a
sm,ll h,8 is used 6n elch $rew as a
rie poinl. Thal on thc VI sock.l is a
''sornd lus {conncct.d to ,A and B
minus) ehile rhe lug on V2 qlct ir
indicat.d ar F .n rh. .nc ir Th. 

^rh.rcircled lctrers show cy.lcrs on the ch!s-
sis lhrr rr. uqed !r tic tDinc lor cn-
cuil componenb, .nJ rrc aho indicate'l
on th. chash dra*ins, Nore that scv-
eral ot the Y hol.i ar. cdunrer sunl.
for nat-hcad mountins srcws

Ll is solder€d inro rwo of rhe evel.ls.
.nd Ihc nul and washcr that .oDa vnh
iI are used ro hold . picc. of mlsic ei.e
asainsr rhe rhrcad.d end ot lhe diu\r-
ins s(r.w, to l.ep ir fiom movine uider
vibririon. t2 rs a 5ingle turn of thin
insulatcd wir. around th. Gtrt€r of Ll:
bolh cnds go lhrolsh th. Y" hole in-
dicaled, onc beins auached ro rhe Vl

Dircclionr are Biven for mrling RFC,
luch a5 wc u5ed Lalcr r.srs \howc.! rhrr
a Miller #6152'vidco Peatin! Coil

which is acrually a tiny 20 mifio-
b€nry RF chol€, *orls fine, t@.

Whcr solderine lhc 
'jiode 

inb the cir-
cuir, havc !n assnr.rr clJmp a par of
lou norc Dlie6 on lhc riode lead bc.
rwe€n th. solderins poinl and rh. diod.
body, ro prev.nt h€at from damasins

Thcre is a rDssibility ihar yo! nisht
have audio oscillation due lo inleraction
belween L4 and the Elay coil. ll did not
6cur in Ihe eceiv.r shown, but has
ben noiic.d in orhcrs w€ havc nad..
The l.ds from Ll may be clr shon
and wircd D€rmamnlly in plac., but
leave L4 lcads a couple of incher lo.s

Wire up rhe receiver to the battdies,
wilh ! 0.5 ma mercr in series *irh thc
B plus l.ad. l.ser! only Vl in fte seler,
and tlne Ll lo yolr rrlnsminer. Vl
should draw about ,4 Da. and rhc cur-
rcnt *ill drop slishdy, when thc trans,
mjll.r is leyed on. The .ntenna should
b. about 18-24' lon!,

Now insrau v2 and rbc roral glarc
curanr drain fo. rhc two 1ub6 will b.
around I ma. lt sholld go aboYc I m.
on si8Dal, If Oe no.sigral currcnt is
around .5-.6 ma, you probably have th.
low fiequ.ncy osciusrion n€ntior.d
abovc, rnd all you h8vc to do ro dL-

L!d.d tt6 llr DDLd6r. Dldlc lq
@rr ll. !..1-lro!' L ! E d.l ol .re
rrdl'. !.!lu r! e €d tF rE D-
tiod, lor $ii.

ColDLb bdtrcnolr o gtr! d rt!4
hs @tL rLl.L qo rol ot.dr.6L @Eo&
d.llr. ta.d.LE d. rrtld.d lbrt 50 e
ur .E h. u.il .ulr Dr Eaurl oDr

couraSc ihis is 10 .cvcrs. the leo lcads
io L4 (do not chanSc Ll connecrio$).
TlaCs aboul all rhe.c is to lunins up'
Ihe recciv.r, Should your Vl curr.rl
@m. our hdically diffdcnt than sp€ci-
ned, you can ser ir b rhe prop.r valuc
by chan8iD3 Rl, but rhis should rldom
be necess!.y- For vdy hish pulse rat.t,
Rl can be reduced somcwhat tlo .5 mee-
ror examplc) but rhh will raise rhc kjlini

The tub.s sp.cifi.d a.e rhe oner wG
h,ve urcd mcr, .nrl \irongty recom.
mend. OuiLe ! fee other\ will wor\ fi.c.
however, Ged del€ctor VI tubcs, witb
the valuc ot Rl tbey r.quirc are: 2E36-
1.2 mes: lAG4-l mce; DL66 (a l5
ma t!b. rvailabl. from Polls)-1.2 d.s,
CK502-l,l mes. Vl currenr *'ll v.ry
a bir anona rh6e ryp.s trom rhe .4 ma
rhar lh. cK5ll draps; inci,jentally, rhc
CKtl6 is ju{ rhe *m. €lccrncdlly a!
the 511, but h$ d mctdl \hi€ld Dainbd
on rL Aofi wort €ouallv well 

_in 
rhir

r<eiv.., and rhey hri. bllen round rh.
mct d4i..blc tuba for Vl. The old
fanhfll l,{O4 Bakca a sood outDur
l!be, bur it should not b. used *iihour
r screen 8!id limilins resistor; w€ found
. .esislor oI 25,000 ohms, and a con'
dens.r of .01 mf lrom SG ro sround
aave 8@d rcsultst aivins a Dlate cur-
r€nl chutc of .6-l ma, qift a 513
vl. No nru.r ebrr rhc ouLput tub., a
fair amount of current hls lo be wr{cd
on lbe scicen grid; *ith most tubes this
ahounls lo .bouL .8 ma wilh full sisnal,
Ih. SC cuncnt d.opr to .l ma or so

Th. chaslis shown *as mad. to go
into a pldric bor, which is I l/16'
hi8h outsid.; therc is just enough r@m
imid. for rhe s.t fitlcd wilh thc N.o-

lcontinu.d on pt?e 90)
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matic r.lay. Olher rclays will work, of
@u8., bur cven the rmallest and lishr-
6t on6, 3uch 6 rbe G.D, u. r@ hieh
lo mount !s ee did lhc Nodatic, 8od
3tiu ft i! the specifed cse. Sinc. iclay
curreni is about ,4-2 ma, the r.lay h s€t
lo pull in at 1.5 ma and open at I Da.
The @iv.r wilt giv. Aood Bulb dou
to about 1.2 y on rb. ilame.tsi in fact,
rhc ruhs are ddign.d ro wort oE 1.25
V, and if you u. ordinary fl$hlicht
ceus, o! Silvercels, for filamenr, a drop-
ping roislor ought 10 be utilizcd to cut
the vollagc at lhe rcc.ie.r a bit. Most
rsc6 of sub-tni! b6 don\ botbcr with
such a rcsislor, 

'housh, 
and tub. lif.

s.cms ampl.. Thc r.c.iv.r wei8h 21{
oz, with lclay, cac and Dlus.

We slronsly susr.sr rhar buitdch do
not deviate froD rhc DlnC aDeifcd:
lhcy hav. b..n fouDd ro wort w.I. You
can rry oth.6, but yoltl bc od your
own lhe.l lvhil. rhis is s 6imDle rec.ivc.
to build and rct roin!. wc ilonl claimit h a b.Sinn.iJ job-but if you cr-
F.l ro 6c it on 50 nc,, vou shodd
havc had some .lecrrbniB .rDericncc.
and canl be call.d a b.s,nn.r eyhow.
PrRfa rrrsT: vr-Rrr.han cx5!r! vt-

T'o trlrD. p.t.r r.rhb- (PoL,4. Lr ud rl-'6d - crt
d.r. r.r l|r.rtnG c x|ltd *|r3|. rjr l,a-oE r.r.drt ed ,tr.
N.olrrb ?2dr .tD 
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