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MRCA's First Annual Military Rad io Meet
by AI K I~ !; t'. N3F RQ
22 C herry vi lle-S tan lo n Rd .
Flem ington, N J 088 22
s k yw.vt's@bw.w t'b t' ll.n el

The newly-fo rmed Mili tary R.H.1 io
Collec tors ASMxidtion held tht'i r firs t
nu...·l a t theTo byhanna Army Dt'p<.'l in
No rtheaste rn Pennsylvania o n Sc p tcm­
bcr 1:1'" a nd 'loti . This event was held in
co r quncuon wi th the Red n,lll M il il.uy
Tr a nsport Annu.ll Pall R.llly , so the
);Tl'(' n .m d h t.l d . roldiu s and L.ury
Dam o ur, N I PI IV's cummtl-c ,) r ry i n~

deuce-a nd-a-ha lf, fit right in .
MR C A W,I S <1 ss iglll'd .I t WII - .l cn'

g r.l ssy field w ith ta ll trees .11 nile l'IH1
,m .l uurom mit n-d 50-foo l pOll'S ,II lh l'
other, ,I pI-del'! p l,ln' for .mtennas . Dak-,
KWIl s t rung .1 !:11J-fllnt r enter- fed ,11\ .

tcnno between l l ll'~' su p pu rts . Ill' liS".!
il bo w and .trro w fo r th.' In "l' en d . a nd
with ,I cOIII' I" lIf ot he r Ill'lp . 'rs , lil!>Ih' J ,1

m ast 10 I lIl,' o f l ilt' SO-foo t pull'S in ,I
maneu ver Itloll l<kllc'lI .1 lo t li lL' ,I M,ly­
1'111.· o-lcbr,IIion d II r in~ inslilll.lli\Ill! TIll'
d ub pwvi.l,'d .1 211 by .JO-flk .1 lI'nt It.

p rotect Ih"'''l u ipnll'nl .Th.. re w.1s.lm pl.,
lud~ill~ in lIt'ilrby M I. Poc o no . ,11,,1
Colm p injl; was perm itn-d ,It 11ll's ih· .

Frid ,l y was ,1 Iai d -back ilif,l ir t; in'lI
(IVI' r to st.'tl ill jl; up, ho rse trading , p l.Jy­
illjl; wi lh IIIl' rad ios ,m d St'ilr." hill~ the
adjoin ill jl; m il ilolry vehicle f1" ,1 m.u"l'l
fo r radio items.

Th injl;s s l.ull·d ,'.uly on Sa tu rday wi th
r . 'J Young , W.lI'WW, NCS. c,lI l i ll~ up
thl' O ld MilitolrY [~ ,Jdi n Nt'! v i,1 KW I['s
Ml' iss lw r ISO(Ll.S. Sig n,l l Corps t r.m s­
muter Typt' 02.1l 211 ,m d match in f~ l' \ ci t('T
unit T ypl' 02 4.13) "II .1HHS 1..1 It: a t Il' Ttl ­

uvc-h und rcd hours . It W,l S s u rp r is ing
th.it WI' had .I S Ill.my d w d c-ins .1S WI'

d id . Ted h,lt t 1' ''pl'cteJ ,1 lig h t net b l'·
CdUS,' so m,lIl y of the rl' jI;u ldTs \V.'n ' in
.ltlt'nd .1nl-I'. CnnJitiuns w,' rl' ~uotl .JIll!
so ml' nl'lll ll'mlWTS I"hl'c h -d ll u l t".l rl y in
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Th e n ew logo for Ih(' M i lil.lr y R.ldio
Co ll ec lors Associ .llion.

IHI1" r 10 dove .It'WIi te, Tt,hyh,lnn.1 lilll' r
in 11ll' 1I.ly .

IJy <,I ;J() AM most of IIIl' ,IIII'n.I ...-s had
,Irri\"l"ll a nd at I"il sl eleven pt.'upl,· se t
up d is rlilys o f \'int,l jI;" j!;. ',lr (St.'I' pho­
los ). The fo rm ," talks,~ol lInd.'r WilY at
abou t to u ·dud c.

0.111' , "WI!. s ta r ted Ihi njl;s o t t w i tha
s lid l' presenta tion c(l\"l'r in~ the vinl,l~"

r.ld to equipmen t on tln- b.ut leshtp, USS
M,lSSolt-h uSl't1s , tht, c ru is ,' r, USS S.III' m
and the dest ro yer. USS C.lssin Yo u njl; ,
.1110 11 dis p l.1 y in till' N o r t he.rs t . Th ro ugh
the efforts of ,I few .I,'dic,l11'd volun­
Il'I' r s. iII,my of th,' sl' v l'ss t' ls have 0pI'r,l ­
li on,ll j!;l'olr th ol l is somctt mos hea rd on
tlu - 11,1111 baud s .

Norm C hi p ps, N31{ZU, 10 110 w I'd w uh
,1 (,11k o n t he RCA .l i r('T,I f! r.ld ios AVR·
20 (RX) and AVT·11 2 (T X). Thcso s mall
s,' ls were orig in ,lll y d t' s i~lll'd in l ilt' 10l1t'

I'DO's fo r use in li~h l planes . A tju.l n ­
lil y o f these rad ios wert' t>ui lt during
WW II fo r ,ln lid p.ll " ,j uSt.' in ~ l iJ t"rs,



The tent used fo r the meet was 20 by 40 fee t. T he ve h icle III th e le ft is La rry
Damour, NII'UV' s cu m mo-ca rry lng de uce-a nd-a -h a lf .

A group p hoto. Stan d ing, le ft 10 rig ht: Jo hn Phipps, K1K UP: D ave Ko rm an ick i,
KB3ELD; Tom Mackie, W211.A; Bill Dcn ze ltf Pa u l Cavalla, N2SI'J; La rry Da mour,
NII'BV: Stev e Fin elli, N3 NNG; Mi k e Ox e n Rid er, WH3CT C; Pa u l Bernh ard t,
KF4FOI{; Pe te Hammers ma, WB2JW U; Joe Long, W2EJT; Norm C h ip ps, NJRZ U.
Knee li n g, left to ri ght: Han k Brown , W6U JX; Lo u Rib ble, KD 3HS; Ted You ng,
WJ PWW; Ual e Gag non, KW H; Me ir Ben Dror, WF2U; AI Klase, N3FRQ .
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Mike Hartz, KC4TO S, ell:p lilin in); h ow III m ake reproduction ca b tes

but they were .! is pl.h·,,·d by t ln- nC-72 I .
" sli~h l m o ..tifk.lIiHn o f Ih..• f .101OUS UC ­
hl i h.m d y la lk i..· from Molll rlll .l. The
RCA St' ls w ..·Tl· ulti m.lll.'i y used ftlr tem­
pnr.uy ins l.l l1 .l lilln in " ircr.lfl bt'in); Icr­
ri.....1.Norm h.hl" worki n); ..tt·m" of both
Ih..• RCA 's and Ih,,· I\C-72 1.

l'a u l nc rn ha rdt 's presentanou d id .1

com parison uf hig h-en d Eu ro pcm corn­
muntcatton n ...·..' i .... .-rs o f Ih .. IY.'lO's .1nJ
«rs.Paul 's r o ll..-rt um inc ludes sds from
s uch no ta bl..·s .ISTeh-I u nke n, R.K ,1 !, .1nJ
Rhod ..•and Schwa rt z. Il L' bruu);h l .l lllI1);
d Raca l RA .17 a nd Telefu nk en " r.un­
bHW" St.·1 fur a ll of us 10 drool u \·..-r . Pa u l
);.1\'..' ca cb .1I!l·nd,'e• d thic k copy Ht his
p resentation load ....t wi th rcfcn-nce in ­
Io rm a t ton and d i.l );rams .

Mih · H.1I1 /., KC4 TOS, noted atrcrou ­
radio colh-c tor ,111 01 a dmit t e d
"rn b l..hullc", 111 ,1(11, ti lt' ten -Iur u r t u rn ­
Mo und t r ip fro m Virg ini<1 to s ho w us
ho w 10 m.lh · cr,·diblt· reprod uc tion
ca bl es from com mon hilrd w .1Tl·-s l..HL'

It..·ms. Mike ,also distr ib u ted .1 valuabte
handout.

AI Kla St,.·, N.1FRQ , rO\'t' n'J d ,lIld .·s­
lillt' r.ld ios . Th,....• included ,I r,,·pro.l u c- ,

l inn of a rl'~t·n ,' r,' l ive• rec eiver in .1 C I
..·.m lt...·n tbat W .1S u SO,·d fo r yt·••rs in a
J.lp.u 1l's e priso n r .,mp, an L'lt.1I11pl..• of

till' m ysh'riuu s C MS d); " nl( ?') st't , and
two C IA d es i);1lI...1 radio s ta tions: IhL'
ks- t /CRC- ItWw ilh CRA-7 1h Unot "L'yN
.md Ihl' m ini.Jlu r i/_l·d RS-n ,

A to ta l o f twen ty-th rcx• r L'oI' lt' regi s ­
It' n 'd .11 IhL' s il ..-. W .., hoslt'd mOl(' Ih J."
fifty fo lks fro m IIw military .... t'I' idL·
grou p, and w ..-r..• vis itl·J hy fou r n r fivt·

Natkma l CUdn l tnlops w ho wer e s pend­
in Jo; th e w r.......end sL' lt in r; li p .1 tacnca l
microwave sho t. O n..' nice s u rp rise was
the visi t o f Han k Brown, WflDJX fmm
th..• WL'SI Coas t mi lit otry rad io );roup.
1ft' had be...-n u p a t Iht' AWA m.....·li n ); in
Roc hester, NY t·.lrJ it·r in IhL' Wt't.·k , Si nce
th ...• W"" st Co,1! m il ilotry rad io gmup has
11.1.1 mu ch SUIT I'SS a nd ha s h .ul .1 lo t
more l'x p ..rienc..'. I l ank 's "'IH'o u r,lg inr;
wo rd s we re m uch .1pprL,..-ia t...d.

Evc·11 1 c h a i em .m 5 1e vc' El rn-Hl ,
N.1NNG, w.' s w ry plNsL'd wit h the
t u r nou t . an d wt shes 10 than k ..·v t·ryo nL·
w ho wo r ked 10 make M RC A 's inau gu ­
r,ll ..-ven t an unqudli fi,....t S UCH 'SS. ER

\ 10 f t' I' holo~ u n P olKt' ..0



&

RCA a ircra ft se ts: AV R-20 a nd AVT· 112 hy Norm C h ip ps, N3 RZ U.

Da le G ag no n, KWll's Met ssuer 150 (U.S. S tg na l Co rps tr a n smi uer Typ e 02520
and matching exci te r unit Type 0243)1
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Th e SST-t "Spy" Tra ns m itte r

back to Fort Monmo uth till.' b ig bos s,
General Dawson O lmstead, called him
in. He wa s surt' Ill' was g()in~ III be fin...l,
but ins tead he wa s told to build a radio
that could be used in Spain wi th out ~I' t·

ling caugh t. Th at W<lS the start of the
Tactica l Rad io Speci a l Pro jects Bra nch.
The TRSPU star ted w ith three harri s,
Lloyd , n ne e ngineering a id, Ha rr y,
W2KQJ, and one assis tant, So l Co tton,
who wa s a ha m bu t l ne ver found hi s ca ll
lis ted in any of Lloyd 's records.

Lloyd said his prob lems in Spain were
power and antennas. no t so much the
radio itself, but if the bos s wanted a rad io
he would bu ild him a nu w one and Sl 'C if
he cou ld ta ke can ' of the antenna and
power pr oblems at the sa me tim e. I l l'
stayed w ith the same 61 ,6grid -p la te crys­
tal oscillator he used in Spai n bu t added
a rotary inducto r an tenna cou p ling or­
cuit and a reasonably accu rat e antenna
current indica tor w ith a t.lp sw itch an d
ind ica to r lam p. The rotary ind uctor is
very un usual, as it has two fixed taps in

7

addifiun to the va riable rolling lap. The
fixed tilp S are connected 10 the ba nd
sw itch, an d the roll ing tap is th e ant en na
lo,lding adjus tment. li t' h ui lt it 10 load
a ntennas ,1S short i1S 15' at 3 Mtlz.

TIle buil t in CW kt,y has a kt,y dirk
filter tha t gives wry so ft kcytng. Lloyd
had the ido a tha t why he was found so
quickly in Spain wa s d ill' to his key cttck s
b!-'ing hoard ,1 11over thesho rt wave ba nd s.
lit' also add ed ,1 paras tfic su p pres so r ~J

the bLtl wou III m It go wa nder i ng W'nera I,
ing ra ndom freq uencies. I l l' buil t the
tra nsm itte r to use an external p ow l' r
sou rce. That wa y the pow!'f su pp ly co u ld
be tailored to meet diffl'rl'nt 0pl' rat ing
condi tions.There weft' twodifferent sup­
p lies nr l~ imdly; the first a very COnV('n·
tion a I tran sfo rmer operated 50-60 cycle,
90-270 vo lt input unit that p rov ided 6
volt s for th e filament an d 425 volts for the
plate of the 6Ltl. Th e st...-ond wa~ a vl'r y
lightweight voltage Iripler o r q uad rupier
with no transformers or filter ch ok es. The
6L6 filament w as in series w ith ,1 lig ht

( o n l ; n u", d o n n",x1 P"P;1'



Fro n l pa ne l vi t> w of the SST-1

bulb, By using different bu lbs fo r the
filament and sw itch ing 10 t'i lht'r .J tripler
or qu .idrupk-r cnnfi~ura t inn most any
primary voltagecou ld be u sod .TIlt' IrM1S­
muter co u ld a lso be po wered from ha t­
It'r il's--o volts ,11 3/4 ;tmps for the fila­
mont a nd any lhin~ from t HO 10 4511volts
for the p lai t' ,md screen IIf th.' h l .h.

There w ere five tl ifft'n 'fll vers ions of
Iht' 5.'iT· I transrrntter built. The l lri~in.J1

tran smi tters w e re built in Iht' Fort
Monmouth Coh-s radm lab.TIll'Ilt' ,t were
con trac ted ou t toConuocnta t E1t'(:l r ic an d
thelast Wl'fl'bui lt by Rad io Development
au d Research Clun p.my in Il'rM'y C ity ,
NJ. Theft' is I1Hlhin g in !.loyd 's fl 'Olrtb
ind ic.lti ng tilt' number built , nor is there
.m y record of till' changes if ,lny between
mod els, olht' r than Ihe on es by RDR we re
moisture an d fun~uo; proofed .m d a ll
threads WN t' Sl'.III.J wi th Iud. righ t.

Lloyd alw,l y!O tal kt.J o f problt·ms w ith
vib ration in the BC-61Otest progr.lm an d
W,lSa grea t t•..-! il'\"l'r in tha t Wt't' nish b lue
glue 10 kwp Ihings Imm co m ing apart .
Il l' also liked st ro ng metal t' ,lhint'ls, so
the SST· I fl,f1 l'(,lt..1 h is .it's ign . TIll' cabt­
nc r for the SST- I is IIt'.lvy g,lUge l'l'pper
clad stee l. You e .1I1 s tand 011 it wi tho ut
Ilt-'ndinl'; il llylh in~ . He ,lbo , in ~(lnd ham
fashion, p UI .I SCht'm,l lic insid t' th t' c.lb i­
nd. Thert' i!O nolhin~ in Lloyd 's nolt'S
dbout t ht'd~....x i.lh'd rlXciver, butlht' re io;
.I noll' Ih.ll Ed RM or, W3Z1 (W2ZI ,lfrt' r
the war) did mnsl of Ih...tt'Sting .

8

Lloyd's nl' lIl projt"Ct wa s a 2(1(l.w alt IIF
tra nsmi tter in a su itcase, co m plete w ith
ptlWt' r supp ly. Th is u ni l u St,.J th e Ii~h l

bulb, vol tage qu.rd ruph-r type powt'r sup­
pl y to keep tlu- weight d own, Th e only
th in!!; I know ,1h\IUt Ihi s transrrntter wa s
111011 it had en 11K 257 in Iht' filMI, and
USl.J fillt.J ai r caps, wi th TllI.lTy i nd ue­
to rs . H etook the-u nit to South Dakota for
It'Sling . I re h.t~l .1 1.lyover between tra ins
in Ch ical';o, so Ill' locked th e supt ' r Sl"Ctl'l
transmi tte r ill a dime loc ker .tl tht' train
s t.t hon and wen t s il';h l SO,'t·ing. The o rigi­
11011 u nit appa rently never wcntanyw lwre
l,lso" ,IS it WdS lISl.J after WW II by the
k rst'y Short' ~ ,l dio Cl uh fo r Field 1),Iy, It
ha d been converted hi use a vt'ry cnnven­
l ion,ll lr.lns fnrmN opt'rdted pt ,wt'r Slip­
p ly when I S<l W il w tth Iht' JSRC How
ma ny others if .m y were bu ilt is mIl men ­
!i(Jnt.J in t he notes.

t fis ue xt ptl~.>[1 W.lS a very sm all 001­
h' ry powered tra nsmitter. The best m in ­
iatu rebattery tube available d uring WW
II WdS the 3Q4. II WdS ra ted ,11~ volts
ma x ,II 12 mA plate and screen cu rrent.
Llo yd wan ted ,It Il',lS11 watt output so he
borrowed till' Fr.m k Jones flAb ham tech ­
nique of running push-pull crys ta l oscil­
la tors . Wilh 135 vu lts on th e pl ,llt'S and
SCrt't' llsof Iwo JQ45 in .I push p u ll eryst.l l
ns.t.-ill,llo r he go t I watt, .lnd d idn't cOllk
tht'lu l>t-'S. This r,l.t io W.lSdbou l lhl' sa me
sin ' 015 Ih~ SST· I but incl ud t.J tht' rt'­

n ' ive r in tht' caSt'. Th t'rl' Wt'ft' m.m y dif·



Undercha esis view

feren t mod els of thi s rad io, some as late
as 1965. Th e last built w ere ma de by
Delco Elec tron ics in Ind iana .The no men­
clatu re wa s AN/ I'RC-64 and th e CW
power outpu t had been lip ped to S wa tts.
The receiver w as crysta l con tro lled like
the transmit te r.

Lloyd abo w orke d th e Jane t I a nd 2
projects, wh ich Wl'H' VHF meteor burst
systems fo r use by agen ts in the So vie t
Union . Canadia n Ma rco n ! b u i lt the
equ ipm en t for th e A rmy . Th e janet ht gh
spee d CW burst keyin g equ ipme nt wa s
very success fu l and he applied it 10

other ra d ios . Lloyd re t ired jus t about
the time the G RC- I09 came a long, but
the AN/G RA -71 burs t keyer wa s from
hi s m et e or b ur s t communicatio n s
project.

When I ~ot th e SST-I I con ne cted it to
a 390 volt p ower supply I ha d . Af ter a
few contacts a nd gl'tting u sed to it, I
too k time o ut to b u ild up a supp ly just
for the SST·I. I ke p t it sm all and Ii~h t

wi th the though t that I would usc it as
or igina lly intended, portable. I ha ve
only 235 volts on the 6L6 so it run s a
little less power than normal but i t h 'e ps
every th in g cool a nd d oesn't s t ra in ,1ny
of the co m po nents . Even with only 4 or
5 watts I can work anything J hear.
Tuning ju s t a tad on the h igh s id e of
max output provides T9X report s all
the t ime. I have yet to find an antenna
that it won't loa d . The bu ilt-in key is
ve ry tiring in u se as I neve r see m to be

•

able to get m y a rm at a hei ght that
m at ch es the key . The tra nsmi t ter has a
jack for an ex te rnal key and th at 's w hat
l u se mosl o f the time. Th e only sp a re in
the u n it is a #49 pi lo t la m p for till' an ­
tenna c urr e nt in d icat o r. The first ti me
yo u key the tra nsmitter with a sho rt in
the an te nna yOll find ou t w hy Lloyd
incl u ded the spa re .

Most of my fiel d t rip s w it h the SST- j
are made with m y Echophone EC -3. lt is
a li~htwei~h t SX -24 l'qu iva lentthat p ro·
vides excel len t reception. Ioperate from
110 volt AC outle ts at a re st s top, roa d ­
side park, welcome cen ter, o r occasion ­
elt y c McUon ald s. Th e EC-3 is AC · DC
a nd would lit' d ifficult to run on batte r­
ies , so for ba ttery field opera tio n I use a
Na tiona l SW-3 and o pera te from ,1 6
volt s tor.tge batte ry an d vi bra tor su p­
p ly. The SST- I wor ks ~re,lt this way b ut
th e SW-3 doesn ' t thin k m u ch of the
vib ra tor su p p ly. 11 ta kes so m e experi­
mental pl'lCing of the ptcces to gt'l the
receiver quid.

The grea te st fun opera ti ng this rig is
that it ta kes you back to the cloak a nd
d ag ger d ay s o f yes te ryea r, but without
.lIl y of the associa ted d angers (other
than so me McDonal d s managers) . Al so
fo r us older guys that opera te b oat an­
chors , this r ig doesn ' t cau se a hernia
whe n carr ying it around . And it sure is
a co nve rsa tio n s ta r te r ,IllYwhere yo u
se t it up. lK



A VFO "Bake OfC'
loy''''' 'fO"~"~;. ..... 11 11
..... , Wi"lo.'" Io••.
<;,o.. I~ Cno• • C" ._~

..... ...... . d..nd ;...." ....<o'"

Ih, j V"" ~,... w,.." I,·, 1"" how 1""1;I"
~.• y,m' VR ) ,~ .. ,~ 1>0-,,,,,' .tt,·mrh" " ,,,
u .... , ,, u r '''''''':'- ,.,10" "" l W ' Woo. 11
~ "";.. "ur VR.), ,inn .. hot " 1\1" ••n",
",",nl\ 1""", "1 ur II", 1M'''' m,,, '" .I"
Ihry ..l"n oJ f." h<,w 1<..,,,'

W "..r..'v" ~t Uy, ',
........ ..1 W , ..,1 11I..
.... 1 HI . , no! 1<'111 '
t~l'. you, VI'I '''''''1.1 11,. v..
... ....,... . f"', r. ' '' M r

,' d" t1'nll. ""4 "'" .. ,110 Y ·•
... , .. ow( 'W h it,..,. ,k -Iord ",. ,,0.1 ,.-.
"' ~.. "'oJ<" .." " "" I." ,-,... ,,, ~'I'
" ,.;'" "'" ,,. t ...• p." I.......

I 10 . ,1 "n"n t.,,.,-,t .. " I, rh,· "t,-. ",
•t.>o 1\1\.. '" _"1\1n .l II ¥ ,to"! """,'.",'U In1"'"
,,'" ,, ' VR 1,ln lt ""''''' ''; ''' ' ' ;1, • " ,
. Il l l "' 'Ie. , .....· '10" ... t .1.01>.- 7"> ,,, I
.o.. 1' '''' , I n l . All . " · lt-n>n '.. ',,..,j .. ,th
1ou,Il," rnw rr' ~no! , " .
'U... ~••••~"' ~ ""I~._"l'" .
"Il.<bon. "" l\h Ioult , n... .1 · .
,I ~,,~. w 1.1 ,I k .-d
I'" 1.,011; ' ''';. he .,. "', ""~. "J<O'"
...... ,,"" .... tr ·~~k·k' ''' '..mlt
,no! ~nd • • , ~. ,.• r .."" · u..·
101 ''', """ ~ · ·h"'..,,.' ·,"'. I ",h" ,
" um I~ · ." " , " 1 1.
....." I , n~ ,I '' ' '1,.,,,·.1'h" uJ ~h «,,,du.··
10"" 'uII..'•·....,,,.1 .·"'·",~\m.·", .,h,',,·
w,lI I~' • 1.;, 1<' ...."10"","" ,'h,",;.· on

,no!u. ,. "' • • ",1 , .,1"",•• , "" • •·,HI·
, ..",", ,; , ,to II ....' ...." """ II
, , ,,, , ,h.l ~ ,• • ~"' .. ,
' 1 .l~II; ,h." VRI lJ .
........ ..uhl< ...~-. I " 1111>< ~ .

"'II;~ " ", • VKJ ,..,~. ,~ , - ' .. 11;

"'!trlhn' .n "'~ I
Tlt. It " .~ l ...-t ..

I .l , "y .~ m, " I." .....' ...• 'h ..
, ..... h• •l 1I"w.~1 , .. ' . ·..n.·'" h .

'"

wh,k·."" , ~ ' I ·.." " " ,,-.I
m.' ,,,,,,.<1,,,,,_11 "hl ' I,.n"·" l" ·,,
IIA -; \11-\1 I " ·"",,,,,,,·,,...1 .....·i"" .1t\

"",.,.•" "'."".,,, In, ,.... itA ·; ".Il ' ~ '" ,,...
" ~fl, I""'''' . II ..~, t..-;",; ,,,,, , 1 ~

" ... ~.·" ..I" • VH) '" 'h.> ' " , .
...·' I~ ' .....·Ii,. h.t<I.."~· I..·' ...
....•. I ,, 11 , ..........t on ( 'W .......
A M . ..,,.. , , , ,....

""ftnl .. " ,..nl l'ly . I h.t<I '
.......1 , ,• • 1t.....t,..J t>y ...
~_.,""I.........-. VFO ".......,..1.-.1 .." h
• f ... l · .'~"~·. h,,,h -h· l' «y"~1

."..-,11" ... " " , ... .. ..- , ~,.~ 1 "
"." ...~, ,,,., '·' I..·" , ,,e, . ",1..., m·
, ,, ,, .,,...1" . , h,' I"' ''I''~ ' ' .. , • " .,h l. \In 1
th ." .-,,, ,1,1 1.., " . ,,1 w"I. ,'1'.",i"'.,,,,·
' •.on,m.".·", W" .. ,1..• ·w II " ·; i"
"" 1.1h...l ,,· ... ·.....l , ~"·, , ,n "'y VH )
.... ~ , A~.I .., I "'1t~~
" I ' "I.,i.. ", Ii.. ,,,

I n,..l " , ~.. , < , ...
_ ,nll;',,1 "' T" lIu.
........, ...... ,"11: ,"" \ ' F(),. u ,"" ......

.' "M-. "11" ~ ' 1(:10......
, ·k 1.' ....1, '" Il ,, -~ , ~ ·
...~· "~I,,,. ,"~. ,~,, ' ~.....,~ ~ "'"
...."".. ~I '" ~ 11 '_1I " I' .·~r ""f All
w,~,I,' ,1" " ,h"'fh ili I"• • ~ Ill" ,• . A ,,,1
It' '' l''' '1>'-;''' " " ,,1,1 .... """",,,,,,1,,,,<I
." ·.,, ,1..,1."'·f 1 ~ "" 01' '''' , ~ I """""".
.•",1" h,,,,, n... " " . " ..1".· · .
' u t , .. ""I.' .... m l.· ~~. ,....
\ '1'1 l ",-,: , ,, r""''',; 1 ~ u lr
" " ....1. ~~.1 ,It-o, wnukl ('< "" ..

,,,," "'~'h"lI; tr """"Y.no! , "~ ,,
" 1 , ,..,,; t, -.. ,>I
............. 7111., ,,, 7, 100 \l lll to.....om.
, """." ,,,,,,,, ,,,,,,,,; t .... .I"n., ,....
~to "'.... "",,.-.I m'....·. I• .

I u.....t . .... ....... I.."! ·, ""',,.....
.,.. ,l l" ..I ", ~ "".'"" f", , 1> VH J, .",1



"'"' .......u" .,j "",· 1 , . ,~ hmn! u'_
"'~ • d i~ i..1 11m , Th y .'" ''''
"'''''''''",.-.1 th"",,.;h m,·.,u.~.....n' "I
~........~ ... "m.. ........ 11>0.' .."'" . ...

_ h " .."
1.., l""' t.'oJ .11 " I I V FO. 10 dnU

!<lid,h~y dod.. ·1d pro".. 1 m<' Wh..Ill
hod >t" tt... ..,_I "I'M
<!nit ",duI. I" I d od" 'I""'I ,I><...
...... k1 tMo ~ ,1.0.".... ,.. .I nn
.....1.. . mo..~ II>< Ih ( ;koto..;oy,., Ih..I..
~ II>< __d,."""I....J !: .....r ·"nd
I hopN ,I>< 11" ·5 ..,,,, k1 ""W.. '0 tMo
" f"""M" t>n: 1h..Id F"'od m",h mo....
_ 1...d, I" ..,,,,J..l Jy... , .. . ..-drr '0
......,y m" n I "
n,. .......lto

n... ,.I>W., I.... ""' >t ,I>< F"'I:<"
""'-" II>< 115 I ·n!

Th<" 1, 1 "'.1 10 , .. , ....
<h.o..~ ,.. ' '"'1-1' ." , I>< h", 15
... ' ..ul n... ....-1 ' n ' ' .. 1M
d>.o..~ n...' """'....-I15 , ' ~
'hud " .,.,.1'.' '-'I' nl 10 m -
u ,.... · h , ,." ••,.1....,. .
, 1,,,. 1 "".n".. I" 11.., " ·..hn,, ,,,
1.l,I "'..hn~ . Il,.' toll ",,,,ul..,.. "11 ••1....,.

. .... "'1 1'
T Ih 1;I, ..... r;.....If(' num.... ',.,j I.

2 ,t 1 1..'·" ..·ly , 1;1,, 1><' I ",h.·
V1'l' I " , u" my ''' ~''' r. ..."".,,,,, ,,.,.

.,
' U I

Ghoto.. 2 i. Ih.· ,,,... ru..... wi th Ih. ( ;1..10..

"'n,.; '500 ",..S{ ;l,~ J i • • ",·.n'''''''''
..... II..", ,h.. , 1' l",w~ 1 " I'
""1,,, " . y'''' by , 1M- , ,,11, . I' ...
,.;1• .,1 I ( ;1."". l 1M . ,.'

{ >l ' Ii """ ' . II... {; .. """ 2 ...., ,....
_ ..I . ,. 10'" " ..~, 'M ' u ll ..0 m,n" .
Du,i.. ~ ' M to .., ,nl......1.. d.. I'n! "p
):'h lb. hoi , ,1." " In! d,,,.n J'IO II•
d"..n!: ' 1M' , 1 ,n l...ul 1..
.1_ :lOm 'n" ' I .... _ d"U , 1.
I ~ I I> . It h..Id d"lI-.l ....i, 2U II ...
'1M' _ '....1.. ,nl ,.o1• .,..J .
... _ 1" m'nu .." .",1,
J'lD II.
(~""..} , ",,""""' . I•

d" ttrd ny .. ~I I , I.... HI ......
lOOn. ruh..I•.~ ,,, I:"l ,n ' M"'l h..Il ",,~ • ...l
h noJ nut ..h y

1110- u. -.:1 .,1M' ."' , ..h..I' I ~' I""'.n!

" .. ,d... It ~ 1.... ' 'J''"D.np.
..... h..,ld . ur h 1 '1.. ,1.. I"'. I ~,.;

I.... .. "" h..Ilf IM ~ ,I " " ,..~t ,,, ...~ ,Ir
1 l i t • . 11,,1,h " .n,.; , ......... ,....1h..I lt 1M ... ,
'I d" tt.~1 ~.... Ih..I n I' Ml !l; _ ..h ,.-h "
. ... u.lh · .."I"n ,I< r .. b r,......,j "f'<"",h.-.·
I .....

'".· 111\ · ~ ,tr , n.~t m,,,h ,, l• •l u , In ";,h,>
." " 1~ n,,,,u"" _"'''''' Ill." , U b. Ilu'.
" ,' ,,' ",·,, 1,' ""w,, d" , ,, ,~ '''~ ld" .101_
m " " ' ''' '" " ."., t. ,I" It '"~ " " I. I ~ I 11,

,-­
.",

·2. 1

'"'-"lTilt

I

T1Ior "hoi ,..,~ I •• I~ ••~ .h~ , h. ns l""Iuft<y .1 I.... 1...1 I ' I~

T1Ior-....d ' ..1 1k , h • • 8~ a ft 1M _ 01 I § .. i ~ Jh~ 'h i.d i .I 1
;. ,,... ~-..-Illl .. ' ~ .....6 Ih~ ' 1'.- .1 • • • IM'" ., .. 11... 1.... 1 . h'.8~

_ Ii ~...t'"!:''' I ...t in~ .fl~, '" ..in n • • 1..... . '~ i . II • .

"



Th e .lI u lh ll r'§ m ult i -...tafinn h .llms h uk

If you compare the change from s ta rt­
u p Ihrol1~h eo mm utes , (," Iy C luhl' 2
did a fl'Spt·l·tf u l jub. HU I if yu u luu hoJ .11
tln- J rd In terva l fl ·SU ItS. on ly, th en .111
except G lo tll' .1d riflt>d les s t han 2sn I I ~ .

Thi s wo uld ha ve been noticeabl e bUI
not sev-u ,IS sud de-n l·h .l n~t·s i n t re­
lIUI·IKY·
T IH' III\ -5

As I had ,11rI' ,lll y m r-nnoned , tlu- 1',l t ,l '
Iys l ftlr this proil'''' was m y p u rch.ls l· tlf
tlu- II A-5 Vr o. My l o~ ic told nu- Ih.lt.1
hen-rod ylll' circuit would IMVt' 1i1l1L', if
a ny, effect U II JoO I,lhi l ity w hen us,..d in
ctln ju llr l in n wit h n ,"vt' n l ion.11 ItJ5(}<.;
tr.1l1 Jo;ln itle r dl·s i ~IlS . M y t" pL'r inWnl
l>t.·.lrS this o ut.

Wht'n' ht'lt'rody n in~ d oes illl l't:t s t ,l­
bi lily is w ben- it is UM>d to p roduce Ihl'
,lcl u,11 Ir .lIls m il lt...t s ig n,,! fn....1Ut·llcy . In
Iht.· I IA·5, fur ex a m p le, a 5 .0 to 5.5 MII~

VFO is Iwlt.·n ....l ynl-J wit h .1 nYJoO I.lI I...•
c ill.l tn r {J p'-· r.l l in~ .11 4 M IfL 10 p n ....tucc
s u m .m d J ilft' fl'nn' f req uencies. The
d iffl' n 'nn ' fn·,!ut.'nci l'S are -I.U10 35 M I fl.
- l ilt' xtlll1 t'!t ' r ba nd . Fo r -IUmt'll'rs and
ll1 u lt ip ll's , tilt' V,lri.l h lt· IIM-iIl a lo r is hot ­
l' rod ynl 'd w ilh .1 12.5 MIlL erysl ,'\.

The cry s t.11os.: ill.l to r 's d r ift w o u ld he
n('~ Ii );ihl ,' , .Ill d if 11ll' V FO p o r ti on
d riflt 'd , s .ry, :lOll II Z, IhL'total d r ift wou ld
1", ,l Oll II I.. Nu w , on 10 nw tl'rs . if l lll'
S.1I11 t' VFO wl'n· I1l'lt' rnJ y lwd ,1 ~ ,l in s t .l

n y.s t.l l frt'tl lll' lK y of J -I M II i:, Itw d il fN ·
I'nn' fn' llul' IKiL's .ut' 2tJ.O to 2X.S Mi ll.,
HUI Ih t' d r ifl hi s l ill only 30n Il l .

I lu w t.· \'l' r , in mos t I<,ISUs t r.1nsm iItl' rs ,
Wt' USt' l und.l lIwlIld l frequency fo r lio()

.1IId -10 llll '!t 'r s , h u t .1 mu ltipl~ lor th t·
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h ig h t' r band s. A~ .1 res ult , il vro w ith
:\()(I Hz d r i ft and a n ou tp ut (If 3.5 MH~

wou ld prod u,-e o n ly 3I.KI I Iz d r ift o n MO
meters . But if Ih.lI out p ut were multi­
p li, ·J t' ightfo ld 10 p n ....l u l·l· .1 28 MI Iz
~ i~ I1<l I, the n the d r if l com ponen t w o uld
be t'i~h t l inlt's 30tl H z, o r 2.4 kil l..

Thus, th l' Iact tha t the o u tp ut Ire­
'1lll' lICy o f till' I IA·,'; is p roduced lIs in);
Iwlt' ro d yni ng d ill's nut 11I1·.1ll it wi ll be
bcucr tha n a con vouuonal VI:O w hen
use-din nmjund ill ll wi th ,1vi n l .l~t· tra n s­
m iller. whate ver d r ill th L' 11I'1t.'md ym·
VFO lI.ls w ill 11t' nlll lt ipl il'd JUSI li kt· th.rt
n f .1 nlOvt·n lion.1 1 vro, So, un lt'Sos tilt'
va riebh- oscill. l lor p o rtion o f tho II A-5
is t....cl·p t io n,,"y ~ t .d} l l· [w hich it i ~n ' t) , it
wi ll not cm n p.ITt· f.lvo r.lhl y w ith .1oon ­
ven tio na l VFO o f compa ra b le ~Idb i l i l y

(" nd it doesn't). In fM t. tlur ill~ th t· th ird
in terv a l - Ihe II A-5 's 1>t'S1 -e-the EICO
722 would havebeen cllnsi dt· r., h ly more
s l ilb l~ .1S d 10 rueter fTt'I!lll' llt-y sou rce.

I WdSin trigul>d w ith w hy Halhcrafters
wou ld hove p roduced l ilt' IIA-5. Cer­
t" in ly tht' y km-w Ih .l t hl'l t"rmlynin~

.1pp lit·d in that n m tl'x t wo u ld ha ve
meant litt le in terms of re.lI s t.1hi !ily ,
Anti , I' m .Issllm ing th .rt tbecost o fhu ilJ­
i n~ th t' II A -5 wou ld have bi-en higl1l'r
Ih,1I1 Ih ,ll of .1 nm vt ' l1lilln ,11 VFO . Both
ty pl'S s t ill requirea V.lri,lh ll'-fn'l lu l'll l" y
tlsdll ,ltn r , <1 l1d bll th h.lvl' iStllilli n ); buffL' r
M'c t ions, but Ih.· II A-5 .IIst) llI' l' tlS.1erys ­
I,l l oscill .1tor ci rcu it .1Ild rrysl .lI s ,

[ h.1\'I' 10 co nd ud l' th.l t tht.' 1IA-5 dt.'­
s ign WilS .1rin' ll p u rd y by m.u h·ting
r.lI hl'r Ih,m by It"l·h nol og y. By tht' t'Mly
ItJOOs , th l' fi~t s p .ll e of hl' le rud ynloJ



The VFO" tes ted , T h e t hree un the !l, CI
a re G lob e 755s . The lIa ll icuCler!i lIA ­
S Is on the lo p r iKht and Ih e [ ICO 722
is in Ih e lo w er ri gh l.

transceivers h ,1O.) been a bsorbc..t by Ih. '
ham m.ull'I, .10..1 th l' rola nve !> t.Jbi l ily
of thl' 32S- 1 and SU-4(X) W.1S surdy N "
ing noted . By .',l ll i n t; its ne w VFO d
"he te rodyne" vro, Ilolllier,l fters W,lS
hoping to d ttfcrennate i ts p rod uc t from
Globe 755s, EICO 7225, Jo hnso n 122s,
an d Heath kit II G· lOs, and dsSUei ,lt l' il
with uw Slol bJlity of the new SS H tra ns­
miners, receiver s and tra nsc eivers.

It w ou ld IMv(' been .1 be tter U,Sl' o f
their money, pl 'r h,l ps , III have d l's i~nl'd

a more s t" h ll' variable osci l la tor sec t ion
an d to have fort'gon l' the COSl ,l Od com ­
plex uy of th e heterodyne un derpfn­
nings. Ilut th.u's markl'tin~ for yo u .
Co ncl usio ns.

Back in the t;llod 01' 195Os, ha ms actu ­
ally di d operate C W wi th Heathkit VF­
ls and OX· IIX)s, v f-Os drttt ed, rec ei ve rs
d rifted, ,md we ,J1 1JUSl " rod e" Ihl' tun -
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ing di.rls. N o w a ­
da ys. however, 200
Iii: of d rift is more
than noticea b le
whe n 0p l' ra l ing
C W , a n d that ' s
abtlu t as gtx)d a s
o u r 1950s VFOsg.' t
- dftl' r an ho ur ' s
wo rth of wa rm up,
tha t is !

The root ca use of
d rift is h.'at, and
more s pt'ei fica lly,
tbc rma l c xpenston
of mt't,lI . 'l'h celcc­
Irod t's in vacuum
tubes l'xp,lnd wi th
h eat , and t n t cr­
e lec t rode capac i­
t,llwps dMnge. The
t urns ou d I'oi l I'X·
p a nd , .md In te r­
t'o il sp.ll'i ngs a nd

l'o il ctiometers dl<lllgl' , I'h,lnging tht ' ir
Ind uc tances . And till' sr.1l'i ng between
rotors .lIld s ta to rs on va rl.rbh- capaci­
to rs cha nges. ch.m g ing tbc ir ca pM i­
tances . Wht'n ' .1n y of th.'S(' inductance
o r ca poc u ancc v al ues .HI' p a rt o f .1 Ire­
q Ut' n cy · dl'h 'rmi n ing ci rc u i t. t heir
ch,lnl!:l"S w ill ca use fTt'qllt'ncy ch.m l!:('S,
If yo u l.'1im in.l ll· the ex pansions, you
d iminol t(' lh(' d rift . lf youallow th e VFO
to re,K h th erma l equ rhb rtu m, subsc­
quent .'Jl.p"ns io lls will be minor co m ­
pa red wi th those tba t occ u r llu ring the
firs t 30 to 60 min utes .1ft. ' r pOWl'f up.

So, wha t did I 1I'.un ? I lea rned tha t
lell ing my VFO s coo k for .11 11' .l SI 30
m in u tl's be for e Ort' r.l ti n~ CW w ith them
is <l good id c.l, and an ho ur is even
111'111''1' . Th e excu rsions ,l ft(' r :'IO m inutes
wvre far less th an thn sl' t h.r t occ urred
w it hi n th e fir s l ha lf-ho ur. I also learned
that heterody ni n g ("s I ex pec ted) con­
tri bu tes lit t le to s tabihty w he n used in
freq uency-III u Iti p iying ,1p plica tions. EB



Three-Way QSO Using HB Gear
by 8 i11 l1oopeT, KF 6A. R
2-19 Rustic Canyon Rd .
G ra nts P,lISS, O R 97526
wo h@m.ag ick.net

Un Wt.·Jnl-osJolY (6 - 14-1".1) at 12;30 I' M ,
WI.-' h,HI 'l th ree- wa y QSO between OZ Zil'
Di.l l.,WbIC M ; j .lY CnoJwi n ,W7JWA
and myself II i ll Hoopcr, KF6A [{ on 3555
kll z. Th is Ihn 't·-w.IY QSO W .IS o n C W
a nd W,l S .1 n ' .11 his toru- f rs l fo r th c three
of us. Wt' 11.1<1 rr t·villusl y bee n lol lld n~

about hlli l .t in~ n'1.-t' iVt' rs .lnt! t ra ns mit ­
te rs fnlll\ MT ol ld l w ith nur o w n d t-'s i j;ns
[or ., dt"Sign "borrowed" from,) ( on ­
s lrud ion a rti cl.. in QST liT CQ, F.R or
ollw T h.mdhtl<.lk) . This dtscuss ton wJ.s
prompted by J.lYh'lli n~ us thdl he wa s
readYto h-:.I.l home-bu ilt (ho mt....brew}
Sl.l l iu ll Ih .1 1 Ill' had jus t rom pk-tcd . All
th n ...· of liS were so l'ut h usi .ISl it· w hen

weltstc ncd 10 us s i~n ,l l that bot h O /.z it'
,u ld I th 'c idl'<! th.u we w o u ld unea rth
some o ld gt' ,l r tha t W t' c.u-h had b u ilt
m.m y yC,HS ag o a nd try fo r ,I three-way
nlll l.K l on 11ll' 75 nu-tor band . Each vta­
li nn wo u ld con sts t s l ric tl y uf ~t'.lr 111011
we ha d b uill fro m S(f,l lt·h - n o mod i­
fit'd mi lil d ry ~t'.l r or kit s. In fM I. JdY no l
tlllly b u ill the rig frem scra tch, Ill' ,IIsH
hu ilt Iht' h,md key and tfw paddle and
kt,yt.'r from sc ra tch! The tr icky pa n W,IS
Ih ,tl .111 Ih n ..' ri~s run It'Ss Ih.1I1 10 wd ll s
",I("h (Ozzit,g w a t ts , me 10 wa tts and J.IY
4 W,l It S). a nd Ih.lI 75M .11 noo n is .1
bru te- fo rce b.lnd . Tbod ts ta nco bct wc..' n
O a i,' a nd J.lY is ,Ibnul .150 miles.

Hi1I lIoope- r. KFf>A R. w il h h is hom e-bre-w Ir..nsm ille-r.



Jay, W7JWA, with his ho m eb re w sta t io n. Besides th e xm tr a nd rcv r he a lso built
th e key er, a padd le a nd a h and k ey.

Oz zie's rig (WfIICM):
The tra nsmitter is a oA(7 )( ta l oscfl [,I '

tor and it drives a 01.0. O u tput is 7-H
watts. It rovers 80 a nd 40 meters with
plug-in co ils.

TIll' receiv er is a oBAo KF, ollEo mixer,
two 6HA6 II;, 12AU7 2nd. dct . and BFO,
12AX7 aud io and 6AQ5 aud io o utpu t.

My rig (KF6A R):
Tran sm it ter is ,\ keyed crysta l oscula­

tor usin g twobAQ5s in parallel. Rec eiver
is a st ra ig ht regenerative witha 6AKS RF
amp, 6Bon detector and a 12AX7 aud i\l
stage.

The transmit ter and recei ve r a re for'HO
meter s only. It measures 5 inch es high, 7
lnchcs w lde a nd 5 inc hes deep. Tb c tra os­
rnitter , receiver , power su pp ly and side­
tone oscillator arc all 011 one cbassts. It
provides ab out 10 watt s w ith a "d istinc ­
tive" note and it ha s ,1 pure note at about
6 watts out. I ca rried thi s rig in my brief­
case for 15 years and kept con tac t with
Jay from a llover the western US and from
some locat ions in the South Pac ific!
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Jay's ri /o; (W 7JW AI :
TIll' regl'n recei ver ci rcuit I fou nd ill

till' 147 1 ".Jitinn of " 110'11' 10 IknJIIIf' "
RI/dill Aml/kll r " . It h'l S :\ t r,m s istors, an
H~T tl l'l l 'l"lor I oscillator and 2 NI'N tran­
s is to rs for the a ud io ,Imp. TIll' I ii Z
headphones. 2K o hms, p rovide th e cot­
lector [oild fo r the lilst aud io s tage. The
recei ver is powered by a s -vol t b,1th'ry
and d raws II rnA. With tilt' au dio ga in
ha lf open, you ca n co p y QS wi th the
head set on the d t':.;k . I mod ified the de­
s ig n .1 bit in orde r 10 have mo rt'
bandspread . A CW s tgnalcovcrs 10 d i'l l
divisions.

The transm itter ca rn e fro m th e '71
Handbook with a lot o f modificat ions.
Th e tube lin e u p is nC4 Xtdl O sc. •md a
5763 final. TIll' pOWN su p p ly is on the
Sdllle chass is and I added .1 key e r and
stdetone circui t. The power su p p ly a lso
provides 12 VDC fo r the keye r and
sidetone . Th e kcyor ci rc u it carne off the
WWW, fromil hamin Sweden,andusl' s
.\ rela y, 3 ca ps, .1 d iod e a nd .1 res ts tor, It
h,rs ,1 slow spt' l,d and a fast speed con -

l"Im tin ul' d n e xl P .l ~ l'



Ouif', W61CM, wi th h is h ome b re w QRI' s l" l illn t h" l h e bu i ll 40 f u rs .IKu .

troth...i with a hl~~I ,' swi tch Oil thr- fnllli
panel. Th .. s id "h>lll' ci rcu it is .1 p h.ISt'
diffl'r.. nli,,1 u sc . •11 7(10 II .. fll llllwt ...[ hy
an o p. a m p fo r ~.Iin . The output is fed
ov er to the n 'n 'iv('r .m d is wired in to
thephone [acks . A sidetom- ~.lin cont rol
is moun ted em tlu- transmi tter fron l
panel. Po we r o u tput of till' t r.m smitn-r
is 4 wa tts I hrn ll~h .1 PI networ k. TIll'
uni l also 0p" r,l h' s o n 411 ml'!t'fS w ith ,I

I tl~~ll' s w u ch III ch.mge b.mds .
The TX (" h.lssis measur..s tf' X T X r

and t t,.. RX is"- X 5- X r .
The p,ld dl e set and ha nd h'y an- ,)Istl

hand made. Th e p.hlttl.. ha s 2 s n1.ll1
sho r t th row nucros w tt chcs workin~

•1~Jinst ,I black plast ic It" 'N th.u is su p ­
ported by <111 al u min u m br,Kkl·t . Th e
h.m d ru mp is ,I l.Hgl' microswitch w /
lev er th.rt is Vt'rt le,lll y mounted lIll .111 ­
1,I I1<'r bra cket. TIlt' knob, pli lisht'd a lu ­
m in um w it h black t r im , is mo unted o n
the end of th e leve r. Bot h Instru nwnts
are mounted o na wooden h.I...•w h ich is
p,linh'J to match th .. ri~ .

Oail- b utl r h is ri~ 40 )"t',tTS .1 ~ ll . I

••

ItllJh·J u p thl' ucn-s I had on mine and
it'un d that it had ht -n hui ll 3M f l·.l rs .1~U

and la y's ha s just bt -n huill. Mint' had
not had p ow er olpp l it...i 10 il fu r o ver 15
y" .l rs and I d id br i n~ it up s lowly on ,I

V,lri ,1\" hi he su re th.l lthl' C.1pS h.rd li n1\'
to p ro perl y fo rm II wnrkc...[ well.

In 52 y t'.lfS o f h.un r.ltli o I IMvl' m-ver
1'.lr l iri p.l ted in th is kind o f it Ihft't' - W ,l y

(JSO w h ... re .111 ti lt' ,' ,"! ui pnwn l WdS

homcbrew QRI' h u t, we musl rcmcm ­
ber th.11 iu the t·.lrly d .l f s of r .ldi o ( 19 10
- ''' ·HI) this I fP~ of roundtable would
nul only nol I....· u nique, hut would 1",
the nu rm . LR

Elect r ic Rad io
n o w lakes c re di t ca rd pa yme n t

Visa, M a s terca rd &
Am erica n Exp ress

To 10;11 A M I scud $2 to:
Hox 1500

M er ri m ack, N il O] OS4

•



An Inexpensive Power Adjustment Device
De nni s O lmstead , WB9EM O
131 Rid gew ood
C len Ell yn, I l 60tJ1
wbgem d ib ol. ...om

This is .1 II n~' .1fh·r nuon co ns t ruc tion
projt"C1 which <lnyont> who brin~s old
rad ios ba ck to Hfe cou ld use. Mos t of us
have brou~hl o ld rad ios back In li fe .
Tht' po int of ~rt·.l I L'S 1 In te res t is when
powe r if firs t a pp lied 10 Ihl'('<lu ip mt<n l­
The w"y nul In .Ill it is to just p l u~ it in
and lurn it u n . !I. better method is In
ea se tht ' p OWt' r In th e eq uip m en t
thwu~h ,I VoH i,1C Of lh rou~h .1 st' r il's
light bu lb .

TIll' problem with il v artoc is cost and
fi nd in~ on e 1 .H~l· l'llou~h to d o till' [ob.
The p rohh-m with tho J i~ht b u lb is th.u
yo u USU.lll y SiM I {Iff wit h a lo w w,lI l.lgt'
bu lb dlld thi-n work up In n Ot' .Ihnu l tilt'
Wa ll,l};l' .IS till' u nill>t.·in g b ro u ght bark
to life. Wi lh o m' Ii);ht there is .1 pow" r
SUr);e "Mh lim" the bulb is eh ,m );t·.!.

Ther.., ,In' ,1Isn Iim eos w he n yuu al-

,P. r\.'!. - ...cu
L.. , ~,. ,.,T 0;, ..............

r;" ('J", lb '; "' .. · .~ .l

\~., ~, ~ " •••.....Iu ,
\C , o;. .... ~ ,.

<-' ''' ''. ,r .. 1' 1"", w · r'· .... ""·

wilys want to t' ,ISt' pow " r to equipment
or 10 ru n it ,II ,1 li tt lt· loss th.m fu ll AC
pUwt'r . As I wn te th is lI0 tt' m y 5X -42 is
si r p in); co n trolled AC from Iht' l if w dn.!
t tn- );uy s dTt' ydt'kin); it up n n 3liHS kc.

cc> n l i c> ut'd o n rol~t' 41
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A Modern Band-S witching Regen
b y Rob Dt' n n iso n. W 211 RE
82 Vi rg ini ol Ave .
Westm ont, NJ OHI08

Recentl y, tilt' u rge til bu ild another
r ,ld io Cdrn.., tl Vl'r ml' so l s l .H le d .1 IlUIl' ­

lxxll.. to re..-o rd my jd ".ls . Thi s se t Wd S Itl
be .1 simp le regen hut (J Ill' th at is thor­
o ugh ly modl'fn( l ) a nd up-to-da r..•. I
lis ted thc dcs tred ~ll,lb:

I. Must U SO,' ,I ba nd -switch ra th..-r tha n
plug-in cu iIs.

2. Se t sho u ld h ull' Ill\' J6(1, MO, 411 ,m il
20 m e ter bands.

J . lli.lI ( .l l ib r.l h·d to im J il"d!'" Ire­
' Ilwncy t t \l' sl'l is hint'.! 10 .

4 .Sd m n",t ha ve a built -in ptlwl'r SUf' ­
ply .

5. Se t mus t h .l Vl ' a b uil l- in luuJ ·
Sp t-',l kl-'r .

Sud l .1 se t would be a cornplete ham
r......-eiv cr requi ring only an an ten na and
~Tllulld .m J 117 vol ts AC. The fin ished
sci isshuwn in Fig. I .A handsome Millen
.ii.1 1with ca hbra t ion marks t""l'ry 10 l.I Iz
~,ts Ih is receiver .lp.l rt from the u rd in.l ry
home-burlt reg en. Nex t to th l' J i.'ll is till"
loudspeaker, Ilt.·h ind its d ocor.r t ive g r ill.
i\11n III tro ls- ft'g l'nt' ra t iOI1, band -s w itch,
volume .IIlJ Ilw po w... r s w ild l- .m.. ron­
n ·n i.'n ll y ItJC.l ll't.J tin the front panel.

Thi s St· t u ses unly th n ...• IUN 'S a nd
e.n- h (eve n t lu- ptlwt'r o u tp u t tu be] rc­
qui res Hnly ,15 .lmpt' rl'S o f ftla ment cur­
n-n t . Thus .J \ll' ry s m.J11 p" wt'r t ra ns ­
for mer r-an h.l nd ll' lhl' lllol.! and s l ill ru n

Pig .f . Front vie w o f t he l>.anJ swilch inKreg en , Spe.lkergri l l is perfo r.aIt'J w ith len
,07 in ch ho lt"lio p er in ch .

20
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Tab le 1. Dat a on th e tuni n g ci rcu its fo r th e ba nds wi tchtng rege n-

f 36, c

:f.r£i) A f
L '

each ba nd usin~ ,1 formula th .11 I d e­
rived back in 1'l55. (2)

Her e, I is the mean o r center freq uen cy
of lilt' band , " f is tbo width of Ihl' hand
and " C is the ran v;eof tht' tuning capaci­
to r. For example- On Ihe 40 meter band
w her e the tunin jo; r.ln V;l· is chosen III be
7(X)() to 7J(X) kl -lz, " f :::.3 Mil .,., the center
frequency, f, is 7.15 Mll.l and "C is 12 pF .
Th is ca lls for an induct.ln n .' o f 3.46 ull.
But, d on 't believe it! We shou ld nol try 10

cram tilt' ends of the band up " V;.l ins t the
end s o f the dlal. So we choose f:::7.16
MH.l, "f:::.32 MI!.l .lOd "'C ::: l0.HpF . This
calls for an inductance of 4.()lj u II.

Now , the total C.1p.lc il,l nn · required
tn tune to the low en d o f th e baud ca n he
fou nd fro m

253 30 2 1 2 6 p F

6 . 99~4 .(1J
=c =- 2 5 330

rl L

cool. TIl\' tr ansformer is fully en closed
in a meta l s hil'1d w h ich co ntri butes In
the h um In" operation o f th is set,

Th o.' ba s lc schematic is show n in Fi~ . 2.
For cla ruy, 1 have omit ted the band ­
switch, tlll' individud' co ils .1Od tbcasso..
ciated capaci tors req ui red fo r each b.ml!.
Table I shuws tbeind uctanceand b"u1l,t~·t

ca pacitances ac tually used on each band.
The bandswi tch h.1S IhIVe, two-pole ~'C­

lions which are used as follows :One Sl'C ·

tion selects thl' co il used as l L Two M'C·

nons select the sta rt a nd fini sh e nds of l..2.
The rt'm " inin~ three sec tions select one
or mon' sec tions (I f C3 as sho w n in Table
1.Al l the co ils carne ou t o f m y ju nk bo x.
The 100 meter coi l h.1S a universa l typ"
wind in~ an d thl' number of tu rns is un­
know n. I removed turns until it had the
desired ind uctance when the powdered
iron core W ,l S ahout 75(~() l>nv;aV;l'd . For the
other coils, s ince Id o not know the rna nu­
factu rer or the permeability of the cores ,
I simply ~iVl' the ind ucta nce . You mi~hl

need to experiment, as I di d , to find the
propt' r num ber of turns on the tickler , L2.

I calcu la ted tho induct a nce, 1.1 , fo r

21
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Fig. 3. T op v lew o f th e r t"g t"n. See te xt for d e ta fls .

AlIuwing for tbe tu ning capacito r'sCm in
of b pF, s lr" y w iring capoci t.mc c of 2 p r .
the cn ils J istrihutN capac itance o f 2 p F
and Vl'sinpul C.1p,lci tanceof5.4 p I-' {total
'" 15.4 pF) we lIt·t·J. an ad di honal cap.lCi­
teoce at C2 ofahoul llO p F. I used 100pF .
Simi lar ca lcula tions were made fur each
band . TIlt' nc klc r wi ndin~s were ex peri­
men tally ad jusll-d to ma ke the J "'lt·... to r
osculate just ,I S the de tec tor's screen volt ­
age reaches 30 vo lts .

The 6Bl l6 tube ha s nearly three times
the g.. o f a 6' 7 a nd its p la te ca n h.,"d le
four nmes mo re power input. The highe r
g.. tend s to co m pensa te for the lu wer Q
of the smal ler coils . The 61ltl6 run s
coole r tha n the o ld e r tu bes a nd thi s
red uces wa rm -u p drift. On the ot he r
hand. the hi gher g.. ma ke s the tu be more
susceptib le to microphon ics . Th u s it is
advisable 10 tes t several tubes tn fin d
on e tha t is accep ta ble. A lead-co vered
tube sh iel d is rec o m m en d ed .

A top view of Ihe receiver is s hown in
Fig. 3. The a lu mi num cha ssi s measu res

III x (. )( 2 a nd th e bot tom co ver is Hlx 6
.m d h.1S fo u r ru....-c r mounti ng teet. Th e
tuning capacitor is co up k-d In tht' d ial
by a m ini ature f1t·..ible co u p ling Ihal
alt o w s fo r a ny s lig ht misma tch o f Shdft
a li )i;nml;'nt. T he luning ca p dCitor is
mounted on th ree ht'x pillars o ne inch
above the chassis a nd 1.5 inches behind
th e pa nel . Three .375 inch holes be low
tht ' tun in g cap acito r pt.-rmil conne cuons
to the s ta to rs .

Behind the lu ning C,lp,lci tm is Ll , th e
500 Hen ry d et ector p latochok e. A Irte nd
g.1\'e me this choke and tha t's wha t rc­
ally s ta rted th is p rojec t. The choke w as
so ha ndso me it just hold to be used and
it d eserv ed 10 find .1 horne in ,1 really
good rq~en .

TIll;'ele c t ro ty uc capacitors, C I X,1':land
20 are co nc ea led ins id e till' aluminu m
ca n salvaged fro m an old -s tyle electro­
ly tic (Ae ro vo x] w ith th e lea d s bt' i n~

brou ght o ut thl' hotto m . 1cu t the height
o f the com d ow n 10 3.5 Inches to im ­
proVl' the ra dio's <1 ppl·a r.:l ncl·. Epo xy



Fig . ... Bottom vl ew o f th e u>g t" n . Detect or sectlun, bandswttch "ln d coi ls , oUt' .II 11t'ft
of ahield .

nw top of tbc r .rn bac k in pl ,I"'t, ,lnd
conceal the join l w ilh ,1 na rrow si r ip o f
a luminum fil ii.

To the rig hl of tlu- elec trolytic ca n i "
the nC6 ou tpu t tube. what d C odsend
this tune is . l could hMdl y believe m y
gmk.1 fortune in fin ding a gcn uuu- .1U ­

dlo ptlWer outp u t tu b.. Ih ,11 rt ',!u ires
unly .15 A heater cu rren t. I' ll wap;t'r tha i
m y nt' xl receiver will employ ,I bC n!

Al the far r i~hl is the p OWt' r trans ­
ftlrow r, 1'2. j ust the rip;hl s in ' for Ihis
com pac t rt'g t'n . Silicon d iod es a re ..' 111­

p luyed 10eliminatethe heat Ih ,11.1 tu be
would eutall . A zcncr d iod e, Z3, p ru ­
tec ts t ill' clecr rol y t ics from o\,\'r vo! t,lgt'
while the tu bes <HI' wa rming up, Th is is
probably an u nn t" t'ss,l ry precaution h ut
when I worked .II KCA the d es ig n re
view grou p w ould have lns ts n-d on it .

Th.., output transformer, T I, is loca ted
jus t behind tht> lo ud spea ker. II is ,1
Ha mmond 125A ,111.1 p rovid es the high

impt'd ,ln U' ( 12,OOtl o h ms) ca lled for by
Ih., hGh tube. ' us t in Iront of the o utput
tran sfo rmer is Ihe H ohm lo ud spea ker
!TII',lsu ring 2 x 3.75 inc hes. The dl'it,t"tnr
IUPt', VI , is located near Ihe cen ter o f
Ih \, ch,lssis a nd tht' 6A Q6 ,HlJio .u n plt­
Iicr is 10 its r ighl .

Fig ... sho ws .1 bo ttom vie w o f the
rvgvn - Near th.' ce n te r is Iht' Ihrt-e, s..-c­
lion band swuch. The 160 met..' r cot l is
be hi nd the sw itch a nd at tbc lell, SiM I·
in g nea r the fron t, Me the RtI, 2t1,l nd ..0
11lt' IN coils . jus t to th t' rig hl is the RFC
m o u n ted \'\' r l ic.l lly,

The d etector sect ion is st' p,l r ,l lt'd [rn rn
the remainder of ti ll' aud iu .md pOWt'r
su p p ly ci rcu i t,'; by ,I sh ie ld mad e from
.lJ-JOa lumin um. The lo ng sect io n is 2.75
inc h..-s long , t ill' Ill'x i sec tion is 1.375
tnc bes lo ng and the 1.1,';t section is 1.5
inch..-s lo ng . A s mal l notch in rh.., cen t..' r
sect ion pe rm its p.1Ssage of the filament
lea d 10 V I.

co n linued on p .llg r- 41



BOOK REVIEW
"Tube Testers and Classic Electronic Test Gea r"

by All an Douglas

Revi ewed by ludwell S ibley, K8 2EV N

This tast y bs....1J,;, is from A I.m Douglas.
who lonK olgO b uilt a reputation as a
first -ralt' his torian of t"arly radio (via
articles in antique-radio publications
and the book. se r tes Radio Man u factu e­
ers of the 1920's). MOTt' recently, he ha s
publls heda grou p o f 16 a rncles on tes t
eq uipment for equip men t re storers ,
Th ese, g n.·aHy ex tended , fo rm tnt'
nu cleus o f the ne w volume.

Abo ul 60% o f tilt' book is devoted 10
tube testers. w hich ha ve becorrwa "hot"
top ic itS res tora tion o f tube gt',H h,IS
become an im portant activi ty . Doug l.1 S
cover s Il'sl met h od s, co m pa rm g tnt'
va lues ,lod fa il ing s of mut ua l- conduc­
won' versus emission mea surement. I I, '
includes variants o f the ba s ic tec h ­
r nques, indudinJo; "d yna m ic" tes ters a nd
the once-patented 8drnha rt /l l ick ok err ­
cult. He ~ivt."S strd i~hlforward methods
for ge tt ing ac tu a l ca lib ra t io n o f d mu ­
mal-conductance tester and for making
automated cu rve- plots . In a s ly le lik e
Ihal of the Radio Manufacturers series ,
concise hts to nes o f ind us try leaders and
thei r co m pa nies an' g tven, a long wilh
summaries of teste r p roduct Imcs . A
sa mp ling of o ld -time ads g in 's insig ht
into the tester ind us try . Spt'c ific t"OVI' r­
age goes to 23 majo r te s te r brands :
Hickok, J<1C kSOll, S im pso n, Su p reme.
Triplet t, weston, .1Od the rest, plus the
milita ry (TV -x iV) m od e ls . Photo ­
graphic co vera ge compri se s abou t 250
high-qua lity shots.

The re m aind er of the book goes in to
general te s t equ ipment usefulto to da y's
restorer: b ridges, g rid -d ip m eters , os­
ci lloscopes, Q vrne ters , s ig na l t race rs ,

25

Tube Testers...
Classic Electronic

Test Gear

VOMs, a nd V1VM <;. Th r- dulhnr r-m ­

phasi zes that vas t qcenuttes of olde r
p rofessio nal-grade a nalog tcstgear a re
ava ilable at quil l' reasonable p ri ces
th roug h hamfestsand s im ila r sa les, and
th at a m odest amount of restorat ion

wor k ca n y iel d ~t.·a r Ih.lt is thornughly
Sdlis fy ing to us-e, I l l' );ivt-s seve ral tea se
htstones" of lurn ing llt' g lt.>Cle J eq uip­
ment in to reliable Ins truments.

Thi s book is a "class ic in the ma king."
It'sa plea su re to n 'ad , It's utterly n-lia bh
technically and historically, and it' s sea­
sorwd wit h ha nd s-on experience.

For ho usekeeping dt>t,lils,Tub e Test ers
an d C lass ic Electronic Test Gl'M Isa 166­
pdge, 8- 1/2" x 11" p a p e rback from
Sonorc n Publishing ofChandk-r, Arizona.
Its list price is $25.95, available from the
Elec tric Rad in Booksto re . ER



­_. 0- ~ - :T ~ N ~ ~ -~ = -.. ~ (
j
~ = - c -<

.-. '.,"•
•

"
I

-. J:
5:

;'
.
~

;'
J:

3.
J
:
~
~

"
0

1
.=

'j
'- "

•
•

..
:I: • • -,

"
"

-
::

"
~

"
·

·
-
-

I
·

·
·

--
..-

~
,

~
-,
-

,
,

-
.
-

,.
-

.
,
,

"
_

.
_

.
'

&
.
.

;
::r

_
:-

_
_

"
7

·
...

'
';-

"
'

-
,
,

-
"
"

'
::

.
l

~
•

__
"'

_
·
_

::
;:
"
_

~
l

l
·

~
'I
'
~

o.
.
_

,.
...

_
rn

f
~~

;
i:;
t
~
~
r
~
~~

~
~

~
~
t

~
i{,

r~
.i.

:
!:.

~
~
~
f
q

-
,

,.
.

-
.

.
..

2
,

l
"

.
-

%
~
-

-
.

'.
~
•
.•

-
::

-
,

:
:
-,
'
_

"
'
:
:
-
4
~

.
=

·
·
·
·
-
,
.
,
_
~
2
'

,
o.

::
",

"
.
,

.'
-

"
"

'
:
0

-
-

-
'

-
.

"'
-

0..
--

,..
-

-
-

""
:

"
o.
=
~
~
"
!

..
.

i
~

~
j

:
!
.

_:
:'

ir'
:r
!.

.
;
r
;
;
~

=
~

~
~
~

;
.
t
:
:

:
:
.
~
~

,,
~

;;
7
7
~

':;
!j.

.f
~

~
t
-

'!
'i
i

:=
!
.
~

is
~

i"
2

-,
S

~
i!

::
-~
J!

~
""

;
=-
~

~
"

t.
~

~
t'

~
~
-
:

~.
~;

;
o.
-
t

j
'

.7
1

i
.

~
'

-
«

-
(
-

'"
,

~
o.

...
"

-
.

~
'f
::
,

.
~

",
~

,
,,,

io
r
~

-
~
~
-

;
I
i
j

-
~

t
;
;
,
C!
~
~

.
_
-
;

.
-
~

~
..
~
1

-
'"

~
.
"
r

~
_

I
C
~
"
'

-
"

':
;'

"
t
-
t

-
;

_
_

~
_
.

•
-

'
.

-
~
'
-
"
,
"

_
T

o
=-,

~:
r:
:r

~
"
~
:
r

~
~

::-
:l"

:i1
~
~
~

'"
-

,
r,

.
7'

:!
i.

_
::

r
~

_
_

"
~

-'
'

_
·

"
.
_

~
I

.
:
:
r
"
'
~
'

.
.<

....
..

:-
•~

~
:;
..

-..
.~

I"
c

-,
.

'
:
r

;:l
!

"
L

-
-

t
'

t:
e

~;
r:
:.

.
:.
n
1
~

:!
":
-
1
n
~
n

!:
;;

'"
~

:r
~

:T
;

a
c

~
%
q

:r
H

j
i
~
~

i
.

~
~
i
'
d
·

~
,i
~

l
n
:
i
~

~
~

;::
~
1

~.
7
i
!

..
!

,
..

i
5:

~
~
;;

~
~

3'
~

'
:r

!.
.~

~
~

:;
~

~
U
·

~
;

;l
=

f
£

!!
:I

i1
1

;.
;.
~=
=
;
~
(

~
';

1
if

:
~
~

P
l
;
~
5
"
'
J

f~
f
i
r
p

0,
,-

1;
1

...~
-
~
.
,
-
-

•
_

_
~
r

:
:
.
~

_

l
!
.
~

,
r

l
l
'

.•
,.,

oi
~

;
t
=
!

;
;
;
~

;00
'
r

t
~
,

~
,
.

"
"

'"
1'

_.
"I

7
:;!

!.
~
t
'
:
!

7
'

..
:~

~
..

~
~
1

t
~
~
.
1
-

.,
'
;

::r
~

"i
.

l
"

~
i

~
~

,P
·
7
d
l

...
:U

~
~.
,.

~

~
j

';
f

'"
f

~
P

~
P

?
~

_~
fi

'P
H

s
:
~
~
?

.
;;

.
~
i1

(
~

~
~

>:;
a

~~
r!

~l
r3
~

~~
~~

~!
:t

~
.t

:f
f

~~
1

~f
!~
}
~~

i;
f~

r~
~r

~&
!~

I!£
f
f~

~~
~~

~1
:i~:
{~

i}
~~

~'~
~
~~

~1
'.·I~

L
~~

~I,
~·,

5~
~t

~
~

"'
~

~
~

~
!

~
:
;

-
::E

-
~

=
"-
-

~
l
'

'''
'

"
~

::,.
.

•e
a

i
1

-·,
-

.
..

.
~

_
_

~
~

7
"

_
,_

.
_

_
.

"
.

-,
.

.
-

~

~
.

t
!

l
_

:i';
l;

-:
::

:L
r;

:r
1

,"
;f

~
".

s
=-
~

.
:
~

.
~

~
_

~
!
.
~
:
l

;
-.

1
_

'
~
"

7
1

::"
"
;

-:
:'

:l
~

J
"'

j
..

,;
3

_
:-

:;
-

'
<

j
-

f
1

"
·

-ii
<

~
;'

~
"
'
~
J

..
t

}
;'

~"
'
=

;:1
..

~
.•

;:I
.
~

j
'
}

"'
~

;
;

:l
5"3

f
__

l
~

i
-
?

'
i

~
~

~
_

1
"
"
=

;;
'!
':
>:

.
"
'

l
!i
::
r

..
c

r
r

r
c

e
v

:
=

.
-

~
l
~

~
""

2.
..

r
:

..
.:.

,..
t

c
e
-

.
-
~
.

:
.

e
r

e
-·

t-
·...

=-_
··

·
..

;
-
~
-
.

,,
­

...
•;

;
~
!
{
,

.
~

a
,:;:

::;:
=~

L
f!

:.
.
,
:

.,
;:

::"
::

~
;;:
l
J
~
l
f

;:
,
.
,.
.l
'

d
~

;.
)

....
~

~
i'

~
~

::.
-,

.~
~

..
.'

-;
~
·'
n

-
~

·,·
~
~

..
t
-l

-~
~
'
~
~

=
:r

2.
.

1
$

.
t
-

.
,

·
-
~
j
_
.
"
~

~
."

-
"

'F
:f

•
.

E
>r

·
:.

...
r

s
s

s
a

r
s

!.
f~
ii
i~

1!
~~

~
~'3

~
~.
~i

1-
i~

{~
~
f;'

~
~

ri
!

~i
~;

~
;:~

~
~

:-
"

'
!

if
.

,i
i:
::
;:

~
3
=

-
_
~

l
j

'l!
:
~

.:.
?

,,
::.

:
~
·
;
!
"
'
·
'

~
3

~
.,.

'
"

H
h

·n
!~

~
~
i
i
~
n
.

~
i
.
H
.
U

~
:
H

t
~

gJ
~

i
U
U
~
~

f
~

•



::

ca n be used a s long .1S tho
Iota I vo ltage equals 300
volts . The Ze ne r current is
controlled by the 47k a nd
61lk se r ies res is to rs . Thi s
le v e l m u s t he ke pt low
enough to a void Zener heat­
i n~ which if allowc...110 risl'
w ill Increase the rl'g u l,lh'd
ou tput above the req u ire­
ment.

The transist or in th is cir­
cui t is ,10 NI'N Mo torol a
MJW -160I H. It is ra ted a t
k = 1O ,l m percs w tth a vee of
l«Xl vo lts . Th is is a I dr~e IIVN ­

kill but thl' h igh values ~iVl'd

s ilt" lhl" s.l ft<ty mar~in. ln Ihis
application, d cu rrent of 2
.1mpt'Tl'S and Vceof 5lX> volts
would be Vl'ry sui table. The
t rans is tn r se le c ted h a s ,I

powl'r d tss.ipa t io n of ISU
wat ts fro m d smal l p l.lst ic case . To l'n SUft.'
lu ng life , it WdS mo un ted to a sm all h.',lt
s in l.ls it due; get wa rm under sus tained
mod ulat ion. Do n' t mount this tr ansis to r
d in 'rt ly In the chassis without i ns ll l,ltil1~

w ashers! II can bt' mounted to the SIll,11l
I'C boa rd wi th till' u tlw r parts.

w hen co m pa red In Ihe s tuc k pair o f
DC3 ga s regu lat o rs,lhis circu it wi lilulid
Ihl' reg ul at ed V(lltd~l' lo abo ut 3 pe rcent
und e r pea k mod u la tion. The s tock cl r­
cu rt dropped over 22 percen t oll pec k
modulation w ith the new modulator
circ ui t . One findl th ing 10 re mem ber
w he n the OCJ lu ht.'S .In' pu lled fru m
the ir sockets, the 1'lT relay co il c i rcu it
is now o pl'n. Thi s is b eca use the b u iltin
by pa ss co nnect io n fro m p in s 3 10 7 in
each tube is now 0p,·n . You must p rn ­
vid e th is pa th by w iring the se p in s to­
get her on th e sockets. ln th e s toc k uni t
this wa s a nice s,l fd y fea tu re wh ich
p reven ted .1 d .lm dgi ng voltage fro m
reachi ng the mod u la to r scree ns if e i­
ttwr o f the OC3lubl'S w as re moved .

This is no longer .10 issue with th e
sol id s ta te re gula tor.

.~z

"~B

13'4", .. CaYS"

:~~'/~-tI:---o

Fig u re l. Soli d Sta te Rectifie rs

was mou nted in to ,14-p in tube ba seand
held in p lace with RTV. These s t icks USl'
spa de lu g contacts .m d s im p ly H'p l,IC­
ing th e old plat ... cap with thl' m ol ti ng
spade luy; provided tho anode r on nec­
lions. The SU4G LV rectifie r wa s re~

placed wi th fo ur I N4007 diodes. Two
d iodes pt' r leg w ill pmv id t' adequate
PIV pro tection and t hese wen' mounted
into a 8-pin tube holst' . The 6 BYS bias
rectifie r was replaced u s ing tw o diodes
anti a B-pin tube ba se.
Mudul,llto r Screen Reg ub to T

Refer to Fi~ure 2 for th is d escri p tion .
To incorpo ra te th is c irc ui t rernove re ­
sis tor RI5, 12K at 25 wa tt s . The in p u t of
the rl'~u l ,l tor con nec ts tn the If V sid e of
the old RI5 an d th e out pu t con nects to
till' low vo ltage sid e. Do nu t discard
thi s res istor, it will be used 1,11l' r in th e
modlf tcations.

The tota l Zener value of 300 volts is a
requ iremen t fo r the KT88s. I' ve shown
the mi nimum q uantity nl'Cl"Ssdry to d o
the job but any q Uolntit y ! combinalion

21 (oolio u~d ou l P~ K~
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Figu re 3. BidS Po wer Sup ply

Ad justabl e lJiols
Refer to F i~IH l' J for th is descrtpuou.

R..-mernbc r th .., R15 Ih.ll was re moved ?
Well here is w here it is Tl' U St'lJ. It' s the
corr ect val ue fo r the series d roppin~

resist o r for l h t' two Zeners. Th is ci rc u it
U~'S the ori~ i n .lI lwo chassts-m ountcd
ad jus tmen t puts .IS well as Ihe filte rs

and I II n.'.sist of but w ith till' lise of new
di v id er re si s to rs , m uch hot ter con tro l
o f th.., tw o l'o i.ls VOlt.I~ t'S is achieved .

In th.., o rigi na l ci rcu it these po ls rc­
quired h igh -w att,l);e sertes res ist ors be­
C,lU~ the sou rce vol tage W ,lS the full •
265 volts. In th is ci rcu it the sou rce volt­
a~ t' h ,I S been red uced til -63 vo lts thus



E liIUTl' to reverse till' meter wi res w ill
yield /.t' rn cu rren t in thl' mild cu rrent
pll sitio n of th " meter sw itch. In reality
th,' meter 1\t',-J. Il' is p ushl'd down w ard
,Igdin st lhl' rwg t ryi ng III n'.ld thr- p ro p,' r
curre nt. Findlly, rem o ve the nrig in.J1
platt'('aps and p ull thewi res ba r k d own
Ihrough th e chassis .

The tu be sod.I'1 conv Nsion is .IS fol­
lows;{A)"'hI -I" and (BI; KTRIi. Movc (A)J
to (B)-I. Move (A) I to (IJIH. Connec t (A)
pl.1lt'lt·dJ ttl (B)3. Rl'p'·.11 for both soc ke ts .
Rev erse the w h jte a nd ydlow mod cur­
rent meter w ires . 11 ti lt' Ollt' socket.
S peech A m p, O ri vt' r, dnJ Mod u ld to r

The si ngle point ground ,lIlJ re ro ut­
ing o f th e f ila ment re turns w,l s n ' l in ­
s ta lled resulting in 110 ill efforts . Nega ­
tive Ieed boc k is taken fro m tht ' PA end
of th e modulation tran sformer sec ond ­
My through a .OJ/ I.SKV ca pacitor in
series wi th .1 5001.fl'sis lo T to the d river
cat hod e. The d ri ver, ,I 12AU7, was re­
p laced wi th .I 12IHI7 bec au se it has a
hi~h,'r p la te VOJt d~l' rd t i n~ .

Ins l.l lIing th is circui t isn ' t .1 tr iv ia l
pro("l'd urt.'. 1reco m m end th " remo val of

•
I
I

A tops id e v iew o f the mod ifie d ch d,"s is . N ote th e KT -88 m od ul a tors un the left
and the so l id st a te recfi fle rs o n th e r ig h t.

the pill s a n- under much less s t ress .11111
run VNy n )ul. The val ue of -" 3 vol ts
was solcc n...1because of the -52 vu lt I' A
req uiren u-nt. The rest s tor d ivide rs were
selected giv ing .I range o f -37 III -tiS
vo lts fo r Ih t' PA a nd -25 10 --15 vo lts fu r
the mod u lat o rs. The KT KHs, w i th n'gu ­
la ted JOU volts on the screen's, wi ll rc­
qui re abou t -36 volts o f b ias fOT an idlt'
plate cu r ren t of <XJ rnA . Bot h bi as vu lt ­
dgt'S can be p reset a fte r comptcuon of
th is mod.
Modubtor Tube Socke t Rew iring

To acco m p lish thi s proc ed ur e.the LV
fi ller chu le IA -I m o unte d ove r th "
mod ula to r tube socke ts m u s t be tempo­
ru Hy r,' nIOH'.! . JU,"I u nbolt till' cho kr­
an d lay it n u l of tbv Wily. Its Itw1 lt'ng th
willallow thi s to ha ppen .

TIlt' s tor k " 1-1" 11I!;I,' snr l ds M " rc­
wired In th e KTHH p in out. AI Hrs t th!s
molysou nd like ,1 bea r of ,J ta sk hut ,Iftl'r
studyi ng th etube ba se p inou ts fo r ea rh
tube, it becomes l'a sy a nd is d on " is
abo ut two htIUTS. Actua lly then ' an ' only
five pi ns in volved o n each tu be "u, 'kd ,
an d th" tw o mud cu rre n t rue te r w ire s .
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od e eq ua lly . Some lu be s have .1 second
majo r d ev iatio n ,IS the t; r id voll.l ~C' ,1 p­
p roec he s ll'nJ, lhi s occu rs w henev er th..
maxi m u m cu rrent is thermally lim ited
by th e ca thode.

So we Sl'C' ,1 S<.:j Udrl' I,IWcurrent vs volt­
age ch aracteristic p roduces ,1 linear gm
curve and com find vacu u m tubes capab je
of a t It'dSI 50% AM wi lhout excessive
dis lort ion , Th e Fi~,2B cu rve would p rob­
ably work well for a g rid sw ing of 0 to -7
volts , we'd bias it 011- 3.5V, But 01 bi pola r
tran sis to r has a ve ry di fft'n 'n t ch a rac te r­
istic and must be considered M,'parah' ly,
With its exponential rt.':'pt lnM,· of ou tp ut
current 10 input voltage ,1 menagerie of
frequencies are c rca ted -c-h a rm o n !c,
lntermods, crossmods an d all.

Many re fe rences sho w ,I u an s ts tor
tra nsfer function simila r to Fi~ . 2F .

Seems rea so nable an d loo ks ,1 lot like 01
vac uu m lu be p lot, This is mt slced tngas
il suggests o perat io n is poss ib le over a
limiled cu rrent range. The Fig .2C log
plot is 01 m uch m ore powerful WdY to
cheeec te rtze Irans islor DC pruperlil'S.
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In fac t, the " Id ea l bip olar transi s tor"
p lo t r an be used fo r ,my s il icon tr'lll s is ­
lo r, the s to pe at room tempera ture is
the same for a ll bl polars , jusl s1id l' t Ill'
linear p in t up or d ow n In In tersect Ihp
device under constd erauon. A li im nsie­
tors ere a/ikl'! This is co n fi rm ed by Ihl '
p lo t of measured t'ha ra c! t.' r is ties for ,1

2N236QA. it pa ral lel s till' id ea l cu rve
un lil ba se vol tagt' gOt'S a bove <lbou 1750
mv. Then if we ta~t' the transfer func­
t io n a nd plot the ba se cu rrent on the
sa me graph as in Fig . 20 we can a lso
chec k the reg um where beta (cu rrent
g.l in) is useful . Bl't ,1 is measure...t as th e
dista nce be tw een 1I1l' Iwo cu rves fur
.IIlY g in'n I emitter. All tTlmsisll lrs lire
,wi mrly a/ike bill III/lilY run he w;,'d Ill'a

/lI rg l' rllllg t's (if /' ius (' ll rr ,' ,, 1. Then' m ust
Ill' ,I drawback 10 allth is good new s.

The e xp onential cho rac te rts uc for the
bt polars mean s tbcy .In ' feroci ou s d is­
turf ion gl;'nl' ra lnTs. Th e d is to rt ion is
determined by the AC a m p litud e .II the
bast-' a nd independen t of the opera l ing
cu rrent. Th is is Hlu s t ra ted by Fig. 2E.

con lin ut'd nul p:lJtt'
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al though plotted w ilh a 5.2m A tr an sis­
tor b ias cu rren t. tht' cu rves hold fo r ,l ilY
cu rre nt, jus t chan~t' the I collecto r scale
va lues . A few 0pl'ra ti n~ p oi n ts p rov ide
il fee l fo r the cha rac te ris tic. As thl' ba se
to emitter voltage changes arou nd the
bias va lue:
+lOm V cha nge in cr ea ses cu rren t by
X1.5, -tumv d ec rease s to X 0.6667
+18m V doubles the cu r re n t. · IKm V
halves the cu rr en t

+60 m V inc reases cu rre n t by XIO. -60 m V
d t.'CTl' ,ISl'S to X 0.1

Fo r less than 5% s i~na l d istortio n (2nd
harmon ic 26 dB below Iu ndarnen tal]
the ba se to e mitter AC voltage m ust
re mai n s ma ller tha n abou t 10 mV p / p .
For e xa m p it>: a 36 mVp / p sig na l w it h a
bias cu rr en t o f I rnA incr ea ses to 2 rnA
at th e po siti ve pea k bul only drops to
0.5 rnA o n the negat tve pea k, severely
nonlinea r.

34



j =------- ------- - --- ---- -- -
ji .. ~ _ :11I6 1_ _

!If- oo r.r=~!~_o--r&_o 1~-r~--'

L~ Pft Fj+pr!pj+Pfi-PT-6
l__J",·:-LU~":j.lJ.·'.:'11 1~" !J~:flt:-l_j... '~D .. _ IIIJI--

i
i
i
1

, 1

i i, ', ,
i i

-'I

" .

-l~

T.~ T,·"1 1
.. -LlIOaP

-=- .,.

."••."..

...
••

' ·1I 11lll

I e ".,.

h-2 _ar '-- , -,~.".

-­1.-,,, ,..

1".00.-1 . '" ..._ 11__ _ doL ---, 0::;" . ....

IXT. MOD.

Fi~.2 prov id es nlOsi d ,'ra bl ., informa­
tion on IX ch a rac te ris tics for ,Iny bipo­
lar t ransisto r (I'N Ps jU:'>1 h.w., neg.mve
curren ts and VOIt ,l~~) . Fr.'qut'nl:y cha r­
actcnsttcs dfl' not conside red here, they
can often b... i ~mH.'d if th e beta cu to ff
frequency {whic-h va r ies with b ids c ur­
n'nt ) is several hund red time s Iht' hi~h­

est requin-d in opera tion . If we check
the gra p hs o r id.' ,,1 tr ans is tor eq ua t io n
ano ther m a jo r co ns tan t fo r a ll pM ts is
revealed .

For dny bipola r s ilico n transis to r ,It
room tempcrJ.tu re :
gm ... le /2t>
where Ie is in mA , g m in mhos

Thl' );m is lin",l r w it h bi,l s cur rent, t ilt'
exa ct rcquirerm-ut for d perfec t V.1Il der
Bijl modul ator. WI' need to drive the
trans is tor so th at its cu rre n t va nes w ith
the inpu t mod u lat ion voltage. If beta
stays co ns ta nt o ver the opcra t i n~ re­
gion th e inpu l vol ta ge ca n be co nv ..r ted
to curr..n t drive w it h a resi s to r a nd we
ha v.. a s im p le ci rcu it w ith p.' rfl'Cl cha r-

ac te r tsu cs. Ac tual im p le ml·n t.ll ion isn 't
id l'., I.1nd some rtosidua Idis to rrion p rod­
uc ts OCl:lIT. Further, th e KF d rivt' is.l
vo lta ge and lIistur tiun is d " fwnd " n t un
.lmplilu d e . The m iKinol l c irc u it has .11\

RF 2nd harmonic on ly 16 d B down ,I I II
dll out. Th e a udio distor t ion Isn't too
b,ld , th e 2n d harmonic is d ow n ,lbllUl28
d lJ for 50% modul at io n .

Fig .J sho ws th\' Kni );h l modu lator
s tol);t' , input controls a nd outp u t a t te nu ­
a to rs. TR~3 is bidso....t al abou t 3 m A so
h.l s" nomina l g m o f around O. 12 mhos .
O n.' m ill ivolt changea t rho b.l so."C. lUSl'S

,1 120 microamperechange in tb e coltec ­
lor cu rren t. Und er C W co nd it io ns S­
lllA is 011 position 2 .llld there b no
modulation cu rren t. T Ill' RF drive .11 the
T R· J base is arou nd 70 mVr / p for OdB
o utput (282 mVp /p at the ou tput BNC
w it h ,I 50 oh m load a nd no dlt. 'nudtors
sw itched in ). Th e problem w ith har ­
mon ic di stortion is o bv io us I(xll.. in); a t
FiK- 2E. Kni gh t recommend s w orki ng
at - 10 d B me ter o r lo wer (ad just Ihe RF
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highl'r vo ltdgl' rangt.' but ca n .l lso foo l
the operator since the meter loses ca l i­
brat ion. A laboratory generator h.1S., 50
ohm out pu t undt'r .)\1 cond it ions . We
ca n fill that property alon g wi th im ­
prov ing the disturtion usin g th e ci r­
cuit ry o f FigA .

A bu fft' r dmplif it.' r, TR -A I a nd TR -A 2
along wi th th e associa ted p ass ive p-m s.
is b uill on a s mall boa rd and mounted
in the osc tnato r s hield ed hous in /l; nt'<If
the fron t panel and c lose to the module ­
tor circu it . The board sho u ld ha ve d
ma ximum g round p lane tied to cbass ts
with a It'ngth of bra id o r Vt' ry sho rt
wi re . I{-A II and C -A3 a re mo u n ted
under till' cha ss is nea r the pOWN su p­
ply.

New co m pon ents <He ind leaf ed by an
A precodtng tht.' ~M r t n u mbe r {i.e . R-A I )
whl !e re vi sed values of origin" l co m po­
nents are marked with an as ter isk (0).

TR-3 now d rtves a 470 o h m load in­
stead of 125l1hmsallowi ng the RF d rive
to be red uced to about 12 m Vp /p. Th is
red uces the ea rner 2nd ha rm onic for 0
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d B o u tp u t to -26 au, a III d lJ Im p rov e­
m ent. The mod u la tion <l ist ortiu n is re­
duccd b y K-A 3 which Inser ts ,1 b it o f
nt·g.tlive feedbac k in tht' l' m iUt' r a t a u­
dio freq ue ncies. O ril';indll y thl' I{ F a m ­
plitude moni to r ci rc u it (CR -l) in creased
modulation di stortion when sw itch ed
in , this is el lnu nated by munitorin/l; the
RF at the buffe r dmplifit'r . Mod u la tio n
2nd harmonic distortion is . )4 dB for
50% modulatlun .

Im provemen t to the modulation Iin­
t'a r ity W .1S not t'ilSy. thl'urig in.ll dl"si~nl'r
d id d su pe rb job of findinl'; an optimum
(I f'l' r,lIin~ po int for the tro ru..Is to r.

Th e m e ter monitoring circu its a re
m odified to w ork with th e new s ig n,, 1
level s a nd p ro vid e ,1 bit morl' sens it iv ­
ity ttl th e a udio inp u t. Ou tp u t Imped ­
auce is 50 oh m s und er al l conditions,
the meter is tru thfu l under ,,11 condi­
nons an d at ten ua tor sw itch ing "IW.lyS
p ro duces the in di cated level ch ange.
Fo r Il U o u tput 10 .1.1 o r ,my load much
la rg e r tha n 50 ohms the outpu t voltage
is twice the in d ica ted meter rl'a ,ji n~.

con tin uf'd m:·_ 1 page
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