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frun l p,l nd "freq ue nc y
ch,m~cft knob .

Fin"Uy, all tho details
Wt·!'t.· worked oul from"
nurnertcal s tand poin t.
Now, they had. to &t' l
so me w(lrking circu its
with performance wh ich
would m eet the num
Ix-rs. Allhough the sp u 
rious h-v el-, could nnw

'ht' nu-t on pilpe r, the USt'

of IlSl"ill,ltlJr Irequcncies
wh ich w e re s e ve ra l
t inu-s hight' r tha n the sig
na l frequencies mt',lnl
tb.u Uwsl.lhi lity require-
ments cou ld not be mt'l
using current tcchnol
I~Y . Fur e xam ple, if ,I
VHl we-re d t-signt...t 10
ru n d in oclly a l th e first
10 (I f H.5 to q.'~KS Mc,
nt'il lwr the s labil ity or
C,l lihr,l tiun ,u·cu r,l'y re
quin-nu-nts would be in

tolerance. In .Idd it inn, tht' S1 ...-ond 1.0 ,
I ' V, '1l wi th the "1'St available crystals ;11l.!

Il'It 'IlS, wou ld h.lVl· "m,lTgina l stability".
( l rij.;in.l lly,Cnllins wanted louSl.· s s lidt'

TU lt' IH.d for the K-J H'J, s im il.lr Itl o ther
current p roduction n ...·t.·ivt.·rs. The thin k
in j.; w,)s tha t S b,md SI.'Kmt'nts of IOn kc
t'.u·h up In 500 kc,.m.t tltlt-b,lIld for-b r oad
cds l would be a nin' frequency prl"Sl'nl.l+
non.

Figure I is the first m illinj.; d esign sub
mitted for a pproval, a nd W.1Staken from
Ihe t·ng int"'l.-ring report. This o rig in.ll ct r
cui t hdd the firs t 1.< l r lln ninj.; (ru m 1(l r>.k
10 HA M c, which 1lU',mt.1I1 l~ f input r.mg"
of () 10 1600 kc. Tlll'Y bu ilt d breadboard
versionand tested i t. TIll' !11W funda rnen
tal c rys ta l u SI...1in thoLO raus,...t sn mu ch
t ro uble with spu rious resptll\se Ih,lt the
{h-s ig n had 10 be tl ileh t.od. So, the tea m
Wl'nt back to the library to research the
p roblem and fou nd SOffit' help in the Srd
....l it ion o f Refe rence D.lta for Rad io Engi~

neees. Sti ll dl'Sifinj.; to n·ta in tbc slide...

;;; 6-_.. 01

4 ' .1 _ ..16.1 --<

.1.1 ; as,",
C- ~s.r .....
':J"J_ l!1s r l c.
r..._PJ-I .or

".1 -1:/1.1... -.
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driven into di sto rtio ll till s t ro ng s ig llol ls .
So, two AGC-controll l'd RF s t.lgl·s WI'r,'
used 10 do the req ui red volt.lj.;t'limiting .

Nnthinjo?; occu rs w ithout ;l ffLoclin~so rrn..
Ih ing el se. The dcctsson 10 u....• tw o RF
a mpl ifiers mea nt the Iront end became
more co mp lica ted. Sinn' wide RF pd SS·
ba nds we re required in th,' Si j.;n.lI Co rps
speciflcanon. fc ts of RF sd l'Ct ivity is jus t
w ha l Ilwy didn't need . Due to the low
frequenc ies involved and due to spt"Cifj·
ca tions, the front l'n.! Ilf the R+3~N was
dt's igntod for a passba nd rt"!'ptlnSl.". This
se t the number o f RF cuiIs ,11 4. A double
tu ne...i ci rcuit wa s used ,11 the sec o nd RF
amp lifier pla te b,...·,lUst· it was llt'Ct.-'Ssary
to red uce the amplitude of harmonics
gen era ted in the tube , which we re be ing
d irectly coup led into tilt" firs t mixer. The
low end o f the R·JH9s tu ning range, IS kc.
is in the high il.I.ll1il.! range! All four o f
Ihl'SCroils, the antenna coil. the first RF
plate , a nd the second KF grid and plat.·
circuit.. are j.;ang lod .md lun.od via Ihe

I
1/...,:r,D~ 1
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F i gur e )

rul... "i.l l. Ih," n>nfi~u r,l linn of n~lIn' 2
W.1S h'Sh..l .

TIll' sp urious n 'Spt'IlSt' r'''lu ir,'nwn ls
me.m tth.u tlu- o ri};il1<l lly .! l't,' rm illl'd os
cill.rtor in jl'd ion frt·' I' lt'nc i.,s ,'0111.1 nllt
dMn~,'hy 1II,lr,' than a few pern 'nl . So. ill
order In rn.nntain II,.. 'I"("l ui r"d ove-ral l
st,lbility, it wa s tl,,:id,...l 10 build tlu -mi xer
chain ,10; .1 fn " lu'·lIcy· lnckt...l lo"p. Th is
woul d ,11<;( , allow Ih,' vro I.. run n.·.l'I"t·r
the s i~n.1 1 fn ·' III,·ncy . fu rther r....1ud nl-:
d rift.

Fig un"2sh"ws rin~ mi xer dt'Si~n num 
ber one. Tlus setu p used oJ s il< -llol rul VF(l,
a eryst.11usdll.llor. ,m. ! .1 Inllp 1lI;",·r . Hy
mil<ing ttl(' nyst.11 fn"'lUl'n ey w ith Ih,'
VFO ins itl," Ih," jUllp. cryste t d ri ft in . lIlt.'

dirt't·!i.m W .IS ,·.llwl"ll,oJ by t ilt.' mil< in~

actio n .l l tl", orlu-r t·n.l .,1 theloop•.lmi lhe
et fect w.ls ellll s l.ml st't'on d IF In-qucncy.
TIlt' c trcuit W,IS hu ilt Iln a brt·.ld",...n l,
and by IIs in}; .1 Si,,;" .11};"Il,' r.lIo r for th, '
VFO, m.m y Ill".lsu n 'm ,' n b wen' made.
Th,' spu ri"\I s n~pcmSl,' results we-re "v r-ry
(·ncllu r.l~i n};" , A n ',!u , -sot W.IS p n--cnn-d
to till' nsdlt ,lln r t1 ,'p,l r tm,'n l fll r lilt' f1'

b'lIld VFO syst" llI, w hich wo uld h.w l'
ht't'n 1lt'<"t'SS,l ry if thl ' s li,!(' -ru ll' d i,l l wI'rl '
10 h,' r. 't" ilwd . TIll' nsd tl.l ln r sp,.... i,l lisl s
.......lll Ml,·11 th, ' rt" lu irt'n ll'n t'i .Ind d.'. 'i,t.',t
Ih,lt it n,u lt! p n ,ll,lbly bl' hu ilt .111.1 W'"ll , t
mainl,lill s l.lb ili ly, but tll.ll it wnu ld ",.
bulky . TIlt' sp.ln · for th t' vro, by Ih is
lim,' , W.1S p n 'llt ·tl·rmintoJ. In ... i" w Ilf Ih,"
limt' n '<. lu in ..I It ' built Ihis n,'w ._ ·ill.ltm,
and th,' Sp.K'· n ~trictinns. lht· f>-b.m d VH )

1

id ".1 W.IS M'r.lp pt.'d.
Fi);url' :l is the

th ird Iri.11 ctrcu n de
s i,.;n . N<l t much is
menuoncd .Ibou l
this p.Jrlkul.lr d t'
s i};n .Tlll' Ywere- still
tryin); til retain uw
sli.!,' · ru lt· dial, but
nul tht'h-h 'lIld VH1.
I n~ I " ,ld , thi s ci rcui t
,' .,lIt..t fur twu erys-
1.11 osd ll.' h ITS. The
h ig h f n-qu ..ne y

n ysl.11w.'s s ti ll insi.t " th.· lo o p, but W.IS
mix ..d w i t h .1 tow -I ro qucncy ,
1M nJsw il, h, ..1:l-1;rys l.lI"".;i ll,," Ir ,1rr,Ing,>
mcnt. Th.. vro W,lSuutsuh- 1I11' loop, b UI
s ir1l', ' it W.1Sonly m,,'t'Ss.l ry 10 run il .11 225
to .125 kc, high ~t,l hi l i ty could hI' main
t.nuod . Whil,'llw report tlo, 's not S<ly so,
I'm 'lssu m ing this p l.m was MT,lp pt'd be
,-,lIlSI' il d id n 'l nux-t th,' in lt' rn ,11sp urious
sp...-ifh-afion.

'111l' m b,in); M·h" IlI'· UM..1w it h th" ,'ri);i
n.1 1 Il-h.m d 1_'ill.lIur pt 'rf urm,..I l'l ) wetl
11"'1they had to retain it , if I'os,o;ihl,' . Wi lh
h ·ItI,' I.ln,'" , Itw s l i, I,' - r u lt' .t id l wa s
dr<lppt..t in fa ..."r of .I cont in u'l us lu ning
sys l" m and a counter .t i.11. (V,.....fer-Root
III the n"SCu",~) Th is );ivesan inpul luning
r.lIl};" " f 15 \..Cto SOH \..'-" ill one SW' 'l'p ••mJ
by using Itw VIV 's second hoJrmonic, Ihe
bnl,l.!c.1SI ba nd could I,,' tUIlI'l1 w ilh .1n 
' Ith"r SWt..,p . Figu n · -I is Itw 1III IIin,',,' th"
fin ,II tI,'Sig n.

AI I••ng l.ls l, Cullins h.ld a ffll nl " nd for
Itl<' R-J IN w hich nu-t .111 of till' spt..-ifica
lion s. Tilt' osc illa tor J" p,Htllll'll l w,'1l1 III
workand ,!<, ...d opt·d Ilw 7(l1 1·1 1'Tl), wi lh
,I fin,l l luning r,lI lg'· of -Ih4 In 'ISO kr.

Fi};lLTt' 5 is ,I d,·I.lilt ,.! bInd , tl i.lgr.lI11 of
till' firMI lIlixing ,t.-s ign 'K lllillly llst'd in
prod uclion . Til, ' firs t m ix,'r io; s in};l,' ·h,l l·
,1lI...,d in the pl ,lIt' ci rnLit. This is d on ... tn
,',med thl' firs t to fn 'l(ut'llcy a t th,' firs l
m i" ' r IIUlput, .m .! It , p n 'Sl.·r",,' tilL' s i~n ,I l

In-no ist· r.ll in w ht'n tun ing h..tuw UlOke
Th is is nt"' ,"S.<;,l ry "'..·.lUst·, .1S Ih,' inp u l
In '' IUI'ncy lo wI'rs bl"luw IIXI kt', lh t' inj.-c.

oon linu~ nf'lI p.igf'
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tion freq uency a r pnl,)cht'S tht ' 10 Me l !Ol
IF. Then , siJt'b.md el\t' r~y fro m Iht.·•....cil·
la te r then J;t-'Is int o Iht' IF, ca us in); rhol~'

no ise a t tht ' detector.
TIlcdt-osign W.1Sfurther n ·fint't.! by moil

ing the init"Ctiun mixer double balance...I,
using two nBibs working into IT.lt"l ing.
tuned outp ut s laKt'S, This ca r m-ls the
10.455 kc LO s iJ;na l. and is n. 'H 'Ss.." y 10
get rid o f a sp urious ft'SpnnM' at .155 l c, if
tht' 10.455 Me siKn.lI reaches th.· firs l
mixer. The VFO -rh.l~· inverter" p m 
vidcs pu sh -pull vro dnvc hI the nm:.t>
mix ers.

Balanced h i~h-fn'<jllcl1cy

tube mix ers aren' t );t.1blt· nil
mat ter how hard lInc tries .
An m ....Ierivr...1 IUW-p.1SS fil·
tcr , having a cu toff \If 5tld Ua t
Hl.455 kc, wa s included in
the mix inK loo p . It Iurtbor
red uces the ~·Hm.t 1.0 vult
age level in to the firs t mtwr.
Its impt....t.mct-'S 3rt· m.itch ....t
by a catbode Iollower nn ttlt·
in put .1nJ .1 Kr{lun.I,..t -~ri,t

a m p lifit-r on the output .
TIll-'S<' a re ca lled "couplers",

The 1st mi xer "d rivt' rR is a
nHH n pt'ntnd t' , n m nt,,,·lt..t ,I S

,I coI lhlld ,' follower. It provides tilt· lo w
im pt..i.lllct' drive req uired hy th,· ca th
udt~ injt"·h...t lsi mixe r,

Nnw that the Irout-end lh 'Sig n w.IS
''S.<;l·n l ia lly co m p lt'l t·, Cull ins hold pw
d uced ci rcu it ry and It'sl p w n·duTt·s
which hadn't been lI M..t in this l ind o f
receiver before, and ha d s iKnifit-a nt ly
ad vanced pt.·rlormol",'" in ~·v ,· r.lI l .·y
dT,·as.

Nt');, 1month. clcctncat d t-'SiKn co ntin
Ul-'S w ith par-I Ihft...• of Ih,· R-3K9 s to ry .
ER
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R388 IF Filter And Problems
by Hill Mottes, WICKI
4 Boldgett Road
Stafford Springs; CT 06076

Ch uck Teeter, W4MEW's 5110 kc IF ru
ter mod [" /\ Mechanical f i lll'r for the 1~ 

3Mand 751\- 1", ER #RJ] is a ~n'.lt idea hu t
I found it did no t work ilS w I, 1I ,1S I on uc l
paled . With the Itltcr swi tched in posi 
tion 1, [ found severa l pl',lks and n ull s ,15

I tun ed across a sig na l and sch-c ttvi tv
positions 2 and 3 were ineffective.

The operat itm of tin.'receiver is roturm-d
to normal by sw ilch i n~ the filter ou t of
circuit rompk-tely WIlI'II us ing posilion lJ
and 2, 3 and 4, a nd sw itch in}'; Ull' crys ta l
out of the c trcutt wln-n usinh the :1 5 kc
filter .

T his is done by chan}';in}'; swi tch 5 114
to a 2 pOll' h po sition (5 pllsitioll S used )
swi tch from Mouser Electronics (p M I Nu.
IOWA325) ,It $2.57 ear-h, no minimum
orde r. This sw itch will fit into till' small
space that is av.ul.ible and till' s ll.lft is the
correctlength . II is a make-before-br eak
switch. The nu mber of positions is ad
justablc, so s t'l fOT 5 pos it ions bdoTt, us
ing .

Bdore moun ling: till' switch co nnect 2"
ri~t"i1s ttl SW A tug 2, lug A and lug C.
Usc bare wite n2n, also with #20 bare
wi re conocctlug I of SW A 10 lug 7, 9, 10
and II of SW C. Con nect the resistors 10
the swi h-h before mounting. Lug 3 is l~ 130,
lug.J is RL11 ,111 <1 lu g !'l is R132. By
p rcwirmg most o f the sw itch yo u w ill
save yo ursel ves a 101 of work in ,1 small
S p ,K l ' .

Mo unt the swi tch in uw cr ysta l com
partrncnt with th c res is to rs in thc (, to H
o'clock position, 'l lign Idl s lop w ith (J

pusition on front panel.
Align THli ;lS Ps" manua l (0 pos ition)

then sl'l select ivity ttl pos itinn 2 and s ig
na l gon er.itor to ~01 5 kc and ,ld jus t Tl 02
fOTpt',j k, phasecontrolat ha lf mesh OT on
center line. Wlll'n ph,l .'*'cont rol is turned
left of cenn-r s ignal will pea k and w hen
tur ned Tighl of cen te r s ignal w il l n ull oUI.
I ,llso nolin'll ,1 pTllgrl'ss ivl' increase in S
meter Tt"Hl ing when swi tch ing fro m 0 10

I and pea k in position 2.
Many tban ks to Chuc k fOT find ing thi s

filter (I foun d tw o on thc IF board ). It is
vpry gt Kld add i tion 10,1gTe,l l receiver, fR
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I ',u t 1. 1I i-.ltu y ,m d T h"Uf )'

by lIub I l<onn i n, ", ~I ' II f-
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Marconi .II S i,; n"l lI i ll, 1901.

they {",I lied till' 'OscilInphollt" . Two lI if
Il'll.'nl fo rms are- kno w n . In one, tw o
carbon V-sh.Ji...-d Mud.s SUr rurt .l Sh 't"
needle ( M"t' f"i~un' 2-D ). An ., .1lusl.1h ll·
ma~"t'l lIn tl t'r th t· nt......l lt· v a nes 11ll' p HOS
sure th.ll rhc- Ilt'l'd k , 'xl'rls on thc cu r
bon . In .m oth' ·f fo r m, two s i n~ l l·-t-c IRt·
razor bl.IJ eSSUrr o rt .i caebon rod which
ffidy be .J pit ·n · of pt'ncil It' ,hl o r till'
ca rbon dOl...I" [nun .1 small f1 .1s h IiRh t
cell. Th ., la t ter ron slrudinll is s,i id In
I'M"" ber-n wwd ;I S .HI t'nWrR"/KY 'fox
hoi...,' rec e iver by C l's lt urinR WW II.
Since Ihl~' w ,'re ablo 10 d.' nwJu l.l h·
AM siRlld ls. th t' Y p rullolb ly Ilpt' rah'd .IS
diod es ra th er th .m . IS rohen-rs.

Or. J.e. IlOSt', ,1 rI's id ,-nl of Calcut ta.
filed for ,I paten t on .J 'rohcrcr' Sopt cm
ber 30. IlIOl wh idl u~...1);.11.'0 .1d.·Il1l'll ls .
Wh ile Ill" rl'ft' rr t·d In il ,IS ol olht' n·r. il
st"ems m.d y Ih .11 il n ,., lIy W.IS.l d ll>J.·
dek'Chlr, l ie I1I lh-...l t h .11hi s d l·h'•.- h lr w,'s
st' llsi ti vc , h,nl qu ick rt's p.IlISle· ,Illd d i\l lI' l
rt."(j ui rt· ta ppill);. It's poss ibl t' th .11 he
ca mt' vle'ry c10St' lo hIe' inK Iht' in Vt'n tnr ll f
Ihe crys t,l l d t'tt...·lu r.

Co he re r Physi cs
Flt'm in ); ( 1) lis ts o VN J d.17t·n n,lIlll'S

of Ihose w ho h,IVt' invt·st i);.l lt'd Ihe p ro p
e rties o f co ht' rNs. Stovt' rd l o f Ihem p ro-

IS

ptr.>t.....i tbc Ih t·ory Iholl tbe
po euc lc s .Ht' wel d ed 10 
);l' thl'r to p rod UCt' th e 'ON '
Std);'" In O llt ' t'''pt' ri m''n l ,
iron filin);s Weft' laid lin .l
); ldSS pl.lI t· hetween Iw o
otec trodcs . Af lt' r .1 nearby
sp ark {H.'t'u r rl'd , till' fil ill);S
ad hered to t"lt' h ot her tn
fo rm chains from "11.' clec 
trode to the other . T'hc 1, IUSt,
or unconnccte...i fil in );s w r-re
then remov ed w ilh .l Wt·.11<.
m .I); Ilt' ! l' '' p os illl; tlw . ' 0 

ht' n 'd ch,l ins 10 v ic-w. Ot her
resvarcbors Il.l ve po inted
out th.r t StIliit' m,IIt'ri ol ls SlKh
olSca rbon• .u St'nit". 11·.Hi pl' r 

u" id t' and ,J few ot fu-r s s how .1Il in 
rr.' ,IS\· in resi s l.lIll"t' ,lfll' r tlu- s pa rk oc
cu rs . Fu rlhN m nre. lhey s.IYit's u n llkvly
Ih.J1c.lrbon would bt· h. ·.ltl...l s u Hicit'n l ly
ttl w el d .

Rl"St'.lIch d " I1<-' dlllw S iemens Wo rls
(h ) in lk-r fin durill ~ th e 1'ol :lOs .w d "Ml y
40s );l-'Ilt·r'1I1y suppo rts the t1wll ry 11101 1
Iht' nlt'l .lll ic p .utidt's in a co h.' n ·r .u ,'
each 1·lw dop....1by ., thi n film IIf ta m tsh
(IISII.l lIy .1 mullnmn l....·u J.H 1.ly. ' r of Il" y
);I'n h .1Vill); .1 Ih icknt's s IIf 10 ItI :l() A). It
is this I.,yt· r of t.lrn is h 11101 1insul.l !Ie·S t tn
Ilw l.lI li.: p.n lk lt's from ea rh u tbc r .m d
~ i vt'S Ih l' co he rcr il s h i);h rt'Sist.lIlc t" ill
th.· 'O I:F s ta te. As the \ 'l ll la );I' .IH tISS Ih l'
co hc rc r inc n ·,I....-s , il H·.ICh. 'S .1 v., h lt'
s u ff ic it·n l ltl pun.-tun· lhe mtcrothm tar
nish film.Ttw puncillrin~ p n U't,t'd s IHIm
1'.1 rlklt'ln p.tr tu-h- wi lh );rt'Ol t s p t...-d un til
lilt' brid~t'S a re b u ill Iro m t·n.l 101'11'1.
Then tht' rt'Sis l.lIlt"e f,ll1s "r.un .lI ie.lll y ,
At Ih is point , Ih.' c u rr t' n l rbt's .lIld
t".llISt'S s u tf it' i" n t hl· ,ltin~ " f Iht' vt'ry
minllt e Sh'l rp t'd);l's t,f Ih l'Sl' p,l rti clt'S to
lilt'll 1111'111 .lIld C,lUSt' fu s in ); 10 (It:c u r.
Nu w Ihl' resis l ,l nct' drops dnd Ih t' hl·.II 
i ll~ {'HI'Ct (d ut' Itl J'R) d t'Crt',lSt'S jus l .IS
s ud d t'n ly so Ih t·rt' is no ru ndw.lY mdt
dl1w n . Ju s l th t' sh.l rp t'd);t' s o f Ih t' lin y
p<llli d.,s lu sI' . On ly ,1 li~h l 1,11' is n °'
q u irt ,d In b rt'd llhe-Ih rl·.IJ s (d....·o herin);

cu nlin urd n~d polgr



' j

The kil l' a n ten n .. M.uconi used .II SiK"
noll lllill .

action) . R. l Iofm (6 ) ha s SU~t.'SI t.oJ Ih.lI
the observed Inc rease in Tt'·s isl .lIK l "St'l' n

with certai n nldll'rid b a fter the in lln
ence of <Ill d tx"lrk Sr,lf " mi~hl hi.' l'll 
pldin,...1by th l· t:Ulll'l'pl th at th e l'or ill Kt'S
are 'lnnl h,I.l lt', 1 toy thc clcc rnc s hod ,s.
Mod e rn Appli calion

i\ modern " r p lit"ll ion of th e cohc rer
W,IS ils IISl' by .1 IllY manufnr-t u n-r in .l
rad to-controlh-d lil y bu s. The h.md -held
Ir ,ln s milt t.' r u""" .111 ind uc t io n ( o il ,lIld
spa rk 14,11" TIll' n 'l't ' iVl'r l'mplo Yl'lt .1
shock -muunn-d n, l'l'ft'".1 fe l.1 y .II, d IWII
moto rs - one- for dr iv ing ,HIJ u ne for
s ll-'t.' r in l4. TIll' con trol Sl ' q U l' rl Ct' W<l S "l )f f ·
t.c tt -Ccrucr-Right-O u". The " lnHt' o f
rella ble o pe ra tion was about ten ft'd .
One of the m otors d ro ve a 'w hac ker ' to
const.m ll y [t·st 't tilt' cohen- e.

I .

Concl usio n
On December 12, P~(J1 .

Ma rconi n-cetvc...t the leiter
S, tbrc...•dots , St.·n t across the
A tla n t ic O cea n from h is
hi /l; h P v wvr s t a tion in
Pol d hu , En/l;l'lOd (4,5). lI is
n 'C{'i vin/l; s ta tion (St~ photo)
W ,I S a t S i~n .l l lI ill , .l h igh
pnint (In t fu - c",I..1o f New
fo u n d la nd . Th,' d tst encc
co ve red W .lS abou t 200n
m iles . l lis recotvcr u sed a
Sn l.lr i typt' co twrer 'l nd th,'
a n tenna W .l S .1 l on~ w ire
held about 400 ft'd .doft h y
m t',1I1 S u f .1 l.lC/I;t' kit t, [see
pho tn) . Af!t' r Marconi hea rd
the s i/l; llol l ,1 few t im es, he
h,md t,t! the Ct't·t'iv\'r to h is
Irlond Mr. Kl'mp w ho a lso
heard it. M,ll1y (",o p l" have
l'xp rl'Ssl'd dlll lht s about this
s to ry, h u t W " mus t ronu-m
b er t h ,ll t lw rt , W ,'Ct' 110

nea rb y tr ,lIlsm ittt' r, no trot
le y C.1 T'S .m d nn ,l rl" light to

(·.IU"'· in terfe re nce, ,", ' ry l.l r/l;C.mtcrmas
we- re involved .m .t it' s pn....ihh- that
};o(ltl prupa /l;a tinn condtuons oc cu rred
th.u d ay . E.K N ex t month p.lrl two .
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Globe C h ie f s fn JG hq]S K, th o:" npwe f mode l

a pai r o f KOi s in pa rallel and wi th"
5U4G8 fu ll w ave rectifier in tilt' P I1WN
sup p ly . {Those o f yUII who knew yo u r
BaTs w ill no te tha t I'm rUllnin~ .1 p ai r of
807W 's in m y C h ie f. TIll'Yfit bdh 'r in to
thCC.lbilwl . l lw llri~it1<l1 HOT s jus t baH'l y
ma ke it in a nd even IIlI'n I h,IVI' to p u ll
the top of tbccabtnct up ,1 litt lt' bitto ge t
them to c le ar Ih t' p,lrU'! m ou n l in g
na ngl' . ) Lih· t h e- Sc out i t is
ba nd sw i tchi ng. h ut il cove r s 160
through 10 mete rs in sl t"ld u f Ih t"HO too
meter l'twcragt' o f the Sco u t flXO. TIlt'
crys tal osc illa tor is c" p,tb f., (, f d r ivin,;
th e fi ne l r u n n inJ; e ifh e r s t r a i,; h t
through. d o ublt ng , o r Ir i pl in~ . So tht'
Ch id is st'l u p wit h Ihl' fin 'l l a m p fifier
ru nn ing s lra ig h l Ih ro u /{h o n "II ba nd s
excep t fo r 10 meters where it w o rks .1S ,1

d oubler w ith the llsdl1 ,ll nr usi ng ·W
meter crys t.ils. The manual s ,'ys that it
has "generous OVI' rI.1p " beyon d the
amat eu r band s. Whilt, thi s is so, 17
mete rs is th e- only WARe band tha t the
Ch id w ill cover (o n the 20 u r 15 m e ter
ra nges) with il s o r ig in,,1st'l of coil taps .
An interes ted user w ith ,t grid tl ip ffit' h 'r
could Ct' r lain ly m od ify Ih t' C h id to
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cover sev e ral mun' W ARC ba nds. 11111 I
tend In It' .lvI' wI '1I l'ullu gh akuu -on clas 
s ir s Iih· rhts Ollt' .

{) no' I'u riosil y is l ilt' I Snn-n-r p osilion
u n till' ba nds w uch. It's tl n-re, but it is n 'l
wi n-d 10 ,lny lh in g I' illwr ,I S s ho w n on
lilt' manua l SI:hl' lllol ti r IH as fou nd in
bo th of my transmitters! Thl' 20 meter
nSt: ill.l ln r n,il h lllt"S frO Il\ 1.1 Itt 2..1. fo Mil l ,
su it b n' t dl.Hl/{t'd fo r 15. Anti thercts
n.. 15 meter I,ll' u n lilt' fin.d 1'1.111' t.l n l.;
in sh'.hI thr- 20 meter ta p w h ich tunes
Irnm 7.5 1022. 1 M i l l: is UM..J. SO yu nC,l n
wnr l both 20 .Im l 15 with t h l'
It,IOdsw ilch St.' IIII t·illwr l>t >s ilion ! 1men 
linm'" th is 10 l .t·.. . .md he W.1S as s u r
pri st'J .1S I W,lS.

TIlt' fin J I .l lll p in lilt' Chi .'{ lISl'S thePi
lll,llt"h lwl w nr l tha t W,IS found in virtu
.l ll y .rll the r i~s IIf tha t N ,l, in this I' ;lst'
wit h ,I n ad difiuu.rl"}.' network co il be
tw een lilt' I Oold i tl ~ 1".lp.w ito r and 0 11t' of
Ihl'lw lI .m lt'n n.1('tm llt'I' lo rs tlMt C,IO hi'
uSt·d on 160 o r HO In m .uch lo wer im 
PI·d .IOH' loads . TIlt' olltt' r a n tenna to r
m in,l l co n nec ts J ir l,,<:t ly In the ltl<llting
t' .l p .1l'ilu r. a llow ing ,1 l"hnit:I' of either
l ilt' ..Ir.li~h l l' i-m.lI ('h o r of the ~ Pi-L

nonlinuN n e\1 ~Kf'



WR L label o n th e b ack o f Chief )G
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ma tch" w ith the ad dt uo n.r! ind uctor .
The goo.I ne ws abou t the Pi-milich, in
co m east to a plug-in co il, parallel tuned,
li n k cou pled t a n k, is th .1t it w ill
ba nd switch l-ds ily by sho rt iog ou t .Ir 
prop riate sec tions of a tapped coi l a nd
th ilt Inadin~ can be .l(l.just t"tt IW N .1 wi dl'
rdn~t- w ithout swiny;in~ a mechan ical
lin k. This allows ev e ry thing in a r i~ Ii!" t·
the Ch id (ind ud iny; Ihe m eter w host'
rear end is rovered bY;l met al "can" ) to
be ,-ndoM-t! insi dt· of .1 TVI ti~ht hm ..
that never h.ls til N ' upt'nt'd excep t fu r
sl' rvic in~. Tlw Pi-match really m .u to
co nvenien t, m e xpens jvc, muh ib and,
TVI proof rigs pract ical in Ihe 1950's .
But the bad news abou t tht' Pi-match is
th.lt there .Ut' some rat her su bs ta nti a l
10s5('s associat ed w ith circ ulating c u r
ren ts in the shorted secti on u f th e fin .lI
a rnp fifier tau k co il. Mid th e ne t p Owt' r
o u lp u t fro m d ta p ped col l Pi -ma tch is
some w hat Il'SS than h.ld a n u n tapped
co il been used . For exam p le, the Imal
am p lifie r d ficit·ncy for m y newe r C h it' f
is in the miJ 50% rol nJ;e o n 40. 20 dnJ 15
men-rs. d rllrp i n~ til about 42% on ten
when it is duublin );. O n 80 a nd IoU
where l u st, Illl' added "Lmatch" coflto
load in to 50 ohms, the t'f ficit·ncy drops
to a ro u nd 40%! Th is is in co ntras t 10
nea rly 8O%dfic it'ncy in Ihe plug-in co il
fin al o f m y G lobe Kin g 275 . Furtu natd y.
very few o f us had power mt."te rs in the
5O's so we eithe r d idn' t n'dli zl' o r d iJn 't
care th at Ihe I' i-m iltch wa s so mew ha t
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inefficien t. We we re just ha p py to ha ve
transm itte rs th at kep t the pt'ace wi th
o u r ' televis jo n wa tchin~ nt'i~hbors a nd

(a m ilit·S·. and Ih .1I go t o u t w el l o n the
ha m ha nd s , A d n o r Iw o les s po we r
ou tp ut w e co u ld n' t care less about.

In p ract ice, my tw o C hie fs are good
b u t no t perfect when it comes to TVI. I
can use e ither o f them foll owed by .1

IOW-pdSS Hltc r and an te nna tu ner on all
hands at my QTl f near Alb uquerque,
where the local Vf IF TV ch an nel s in use
incl ud e 2. 4, 5. 7. 11 a nd 13, a nd not
bo the r the fa m ily TV several ro o ms
ilWolY, flu t w he n I t.lkt' a sma ll portable
TV to the s ha ck an d tunc u p th e C hief
o n 20 meters , I find tha i .1 s ignoll fro m
the c rys ta I oscillator alone, with the fi
na l sw itched 10 "tu ne", d oes .myth in~

from change the color sa tura tio n to wipe
o u t th l' en t ire p klurl' o n chan nel 4, d e
pt'lld in~ on how clos e tht· TV is to Ihl'
Ir.l nsm iUt' r. Ti ll' C h id wit h th e meta l
bac kt·J meter is Il'Ss o f a p roblem . Hut
tht, Ollt' w ith a pl astic C.1S I·tt meter and
th us ,l rd.llivt' ly l.u~t" unshlcldcd hole
in lilt' fro nt 1'01 111'1 is won;t·. a nd the
meter hole is a "hot-spo t" fo r TVI when
I s niff a round fhe case w ith a short wi re
anlt'nn.l o n the TV M't. SOyllll can J;Ul"SS
w h ich of tht' two I p refer 10 u sc o n Ihl'
air.

'I'lu- kt'y i n~ ci rcu it in the C h tef ts nut
com plica ted b ut it is .1 hull, u nusua l.
Mo sl s im p le ri);s of its do y, i ndudin~

thr- G lom' s..:o uI, kt·Yl·d d It'illl co m mon
to tht· ca thode o f the cry s ta l oscilla to r
a nd fin ill a m p lifier. In tht· Ch id . bl ock 
in~ b ias w h ich keeps thl' oscu lato r cu t
off .m d the final throt t led bad to 211
mi ls til id l i n~ current is oh t.lint·d ac ro ss
.1 resistor in st ' r it's w ith the H·p ow l'r
su p p ly lead . W h.lt the manua l ca lls
"Mn tl ifit'd HInck G rid Kl' ying" is used .
w ith the key sho rt in g o u t tha t bi dS
so u rn ". The ma nu,l l ,1ssu rt>S mt' lha l th t."
vo l la~l' .1crOs.... m y k(' y is hdd to a s.afl'
va lu e. ll'Ss than 75 volt s . Ma h 's m e glad
Ih ilt m y s ta t inn is St.·t u p 10 ke y th t." C h ief
w ith a rday! In an y ev e nt. th (' keyin~



An in side view of JG b9388 K. Nole th e me ta l b ack on th e meter and th e twn ou tput
terminals for th e PI -I. ma tch . The f in al tubes are 807 W's.

envelope of the Ch id is su ffici l'n tly well
shape d so tha t key in g is cri sp an d yt'l
has no on-the-air clicks.

There is a fro n t pnm-l , "tune-tran s
mit" swi tc h that kee ps tht' g r id block
bias on the final whi le I'm tu ning u p th t'
osci lla tor o r spouin~ the sig na l on m y
receiver. It definitely m a kes lift ' t'.l s it'r
on the flllT s and on my ear s. It ,1150
offers an o p po rtu nity to tr y o ut some
QRl' operation, since the Ch ief' s output
on "tu ne" ru ns in the I to 2 wa tt range
on mos t bands . Tha t's o n ly about Ih dB
be low fu ll o u tpu t, and it jus t might we ll
he eno ugh fu r q uite a few of the 579 and
above QSO's tha t I rnake with ful l power.

The C h ief, like its Sco u t co usin, re 
quires a "ho t" VFO to d rive it . The WRL
model 755 VFO (3) W .1S w ell s uited to
the ta sk since it hold a hCB fin u fh'r s tage
following its hA U6 Cla p p os cillator. and
wa s w e]l tem pe ra tu re co m pensa ted and
rea lly quite s tab le, 'lCcnrd ing 10 I.eo, in
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an cr.. whe-n mos t outboard VFOs were
kno wn to be pretty drifty (w ish I had
one). My Kn ight VFO providesadet.juate
d rive for o pera t ion o n SOand 40 meters
wh ere the C hi ef oscill at or is g o ing
s t ra ig h l throu gh , but th e n ' is somew ha t
less ou tput from the final o n 2lJ, 15 and
10 when the VFO is driv in g the os ci lla 
tor as co m pa red to its Opt' ril l ing crys ta l
co n tro lled . The manua l has ins t ruc tions
on how to rem ove the fedback capaci 
to rs in the crystal oscill a tor w hen d riv 
i n~ it w ith a VFO. I've found 11'1 ,1\ it
d oesn 't m ol ke much differen ce, pl' rh .lps
ht 'GIUSe tho crys ta l st,l~e is h lock grid
keyed and d oesn ' t parasitic o n its o wn
when it' s driven by a no the r s ig na l. And
it' s m ore conven ien t to be able to plug
in t'itht'r .1 crys ta l o r the VFO withou t
having to make in te rn al changes. Key
ing is ch ir py w ith the Kni ght Kit VFO ,
clean w ith a crysta l. Oh well , it 's klnda
fu n to ho ve a "dtstt ncuvc" s ig na l on th e

contin ue d ned p.Ke



H~ i llo Iht' Chit' f from pft'v iou. P~ ~1l'

S ide-by -si d e C h iefs, rc H~7ljW nn th ... le ft Ith e nlder ve rs iun )and ]G h'lJ8K o n th e r ight
(the newer vers tonj.

bands, l.-'Spt'Ci.l lly in the......• J ,IYs w he re
a ll of Ih...'Ya ec omw oo d s' sound ~I much
th esamv.

Th... G lo b,· Chit·f Ins t ruc t io n Manual
is qu ilt' rernim scen t u f .1 II l' a t hk it
ma nu.i l u f its ... ra . It con ta ins s tep-by
s u-p instruc tu.us, p ic tortal d i.lgrdms ,
tunc up in struc tions , and ,I sc hemanc.
II even su ~gt'sts lls ing ,I fltl w a lt light
bu lb fu r ,I d umm y 10.1.1. ,I "h r ig h t idea"
sirm- it Id s the IH'W o wner learn by
vi su ,llly ( l bsl' rv i n~ Ih l' dfl·,-tSof his tun
in~ adj ustments. AIMcM ill.rn w rotettn
WRL manuals s toHl ing wit h lilt' Scout
40 .1IlJ go ing th m ug h ti ll' G lohl' Ki ng
400 , induJ i n~ of cou rse th,· C hi d 'HI.
tI" loo ks b.ld, on the m IlUW .m J SdyS.
~D iJ I w rite thill.?WHu l h I..' n ' r ldi n ly ,11'
['t',us III have d one .I ~tll,,1 jllb in m y
cs um.ne.

I found out Irnm AI Ih .lt m y firsl
G lo b,· C h id, s" r id l n u ml...-r I'G HN 7W ,
is the ulder (If thetwo ,IIl J Ih.lI il.l lsn is
a L1CIury w in ....l modr-I . Till' fi r s l lt'lIl'To f
the s ,·r i.11 numher ht'illg "lower in Ih, '
alphalu-t" is the t ipo ff to it!. <1g" . T he
"W" ind icatl',s tha t it W,lS f,ldory wi n'd ,
,1nJ it .ll stl has r ivl'ls st'n l r ing thl' tube
~IC kl'IS .:l n J ~mllml ing lugs 10 th ...Ch.1S
sis, w h k h is c har.ld t·ris tic o f f.lc lo ry
w ir ing . It is r.llht'r in tt'rt' sl in g lh.ll lhi s
is Iht' un it with Ih ,' miswin·d ke ying
ci rcu it!

My .......·tm t! Glt lbt· C h id , ",·ri.l l number
1(-; IWJXK, W.1S.l gi ft just 1.1St yea r frum
dn ollwr Albmlll" "luo' a ma te u r w ho h.1S
s inn.' unforlun.lIl'1y .I i,..t from cancer , I
promi...-d hi m th.rt I w ould ldk l' gOl>tl
ca reof it. Th isJG C hi l'f is thc newcr of Ih l'
Iwo , .md Ihl' "Kft nw.ms il was a kit . It W.1S

h uilt usi ng h,l l-h.m.l lt-J tn~~ lt' sw ttcbcs
whhh Al .1SSlIrt."S 111" w en- never s u p
pl i"d wi th lilt' C hi ,·f, ,m d tlll' llsdll.ltnr
.111.1n-ct ificr tuh" .ln d n ystollsoc kots havr
bl,t'll lIp~r.ldcd from tln- fibe-rwa fer sock
d s found tin till' uhh-r tr.1I1Slnilll'r ,md
shown in the m.lIl11.II I,1bt'pl.1Stk IIlllld , ....t
selt: kl'ts fo r Iht· tubtos.lIlt! .1t·, 'r.1 mi l- se,,-l l' l
fu r ti lt' n ys l.1 1_l 't' r lld l~ ils IlTigi n.l low ner
s uhslilu ltod th...bt 'IIN s w ild ws .m d stx l
..Is when Ill' put il It~t'lh('r , This ,lI sel is
lilt' ri~ wi th the nwl.II-(·.I.......l . p ldst it· Iront,
iron v ane meter. AI Sol id thdl un ly Ih"
".lTly C h id 'II.I's C.l m,· with a n iron v.lI1\-'
nu-n-r a nd tha t the l.l lt'r ones USt...l .1 ptas
til' l·d .......1, l)'A rson" .,1 nmVt'm,'nt meter.
Ind t....-d , R" y Moore's m-w h..n k nn trans
m it t, 'r s ( I) s htlwS ,I C hi d 411witha bl.Kk
nu-tal-r-a scd, iron V,l llt' 1I1I''' 'r . t }n thcotlu-r
IMlld 1{,ly's pktun-of t lw Chil' f90 A shows
the S.IIll' · m eter th.u's ill Ill y /(; C hid , .IS
dOl'S Illy m,ullM I whit- h is for tht' I.lt t' r
C h id "XIA _l't'rh.lps Iht' IG Chid ,)t) W.1S
su ffid , 'n lly 1,111..' 10 h.lVl· p kh-J u p lIlt.'
mt'!"T Ih.lt w(lIInd u p in Iho' ~n..w ft C hid
4tJA in I'ISH, And s in.:... I'vt' bmu~hl up
tht' 41IA,lht'onl y things diffl'rt·nl .lbt,ul il
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The Johnson 6N2 Transmit Converter

I'ro nl vie w w ith receive co n ve r te r un le ft . Knob in
ce n te- r is I' A t u n ill l; . N p xt ro w, lefl 10 ri ghl Me
metertng and tr an sm it loa d cu n t ro!s. Th e two co n
trols ..1 In w er Id t a re th e erystd l selecto r (Iu w-m ed 
h igh) dn d dri ve co n t ro l. Th o." s wi tch in th e ln w er
r iKh t corn e r selects th e Vfl F hand s a nd lu rn s th e
unit tiff a rrd u ri.

by He rm an Con e III , WH4[)B 8
305 Fo xwoo d D r.
Goode, VA 24556

Although [ h ave l'njoyt'd
colk-c t ing and o perating vin 
ta ge geM for the p.IS! tw enty
yt'Jrs , no ufher si ng l,' item
ha s in t r igued me as much ,IS

th is rar e piece.
The ev en ts which It,d up to

my obtaining th is Ir .H1SVl' rlt.'T
ac tually l1l'g ,lll in the 1.11. '
1960 's, du ring my l'.uJiI's l
d.lYs on s ix In,'!l'rs SSB. I re
me mber h.w in g ,1 QSO with a
"W 0 " s ta tion (in M innesota,
probabl y) who indica ted tha t
his r ig W.1S OJ Joh nso n "hN 2"
t ra n sv cr tcr I ha d never
known such a box toexi ..t ,1nJ
figun'J IlL' had p roba bl y
modi fi. ....l the Tl' I.ltiw ly popu
I.H "6NZ" lrans m ill" r 10 act ,IS

a transmi t converter. Not he 
ing a r-olh-ctor rheu (I! ''l'li.·v l·
I ha d a Swan 2.'l1l 1111 six , ,1

Twoer on tw o, ,111<1 ,I I k .lIh ld l
"SB" series p,lir on HO- IO), I
ga v(' Ih is n o more though t
until almost two yl"l rs "go
wh en Nn- k, KD4C! 'I., (I hl '
licve he COlll'cls 11(',llh l.. its,
'lIllOng 1l1111'r Ihings) ['.l ll('d
.1nJ said Ih,lI he knew where
<1 Joh nson f>N2 transxertcr
W.1S, As it turned out, Dave.
W2YV , h.id obt.um.d OIW .1\

a harnfest m.m y yl', l rs ,1~0 .H1 d wa s us
ing it. II ., W,lS ,dso ni Cl' l'IlO\l~h 10 sl'nd
me som e plw lllg r 'lp hs and other infor
mation . I a sked Ih,lt he p ll' ,lSt' h ' t.' p rue
in m ind if he wo re 10 s...I1 it. I h' wa s t rue
to his word w hi-rr he said he would ; <1 1
the Char-lone ham fcst Ihi s PM;t Marrh ,
he said 111.It Ill' would st'l l it to me.
Severa l d.1YS lat e r, i t W.1 S in m y sh,l l' l.. .

Ph otos by Joe Veras, N4Q U

Otl1l'f fh.m that (, rueter QSO ,IImost
30 yl'<1 rS ,Igo, I h.i d no uthcr n-ason to
bt'l i.,v ,' rhot tlu- model 2.tO-2ll2 -2 "nN 2"
t r.m sv e rter e xis ted [I is in non,' of m y
o ld Joh nson l-<l I<1 logs , and I cannot fin d
,IllY monttou of it in ,IllYo ld m .:l ~ ,lZi n l's ,

TIll' information Ih.11 Dave gol (f rom
the ge,H' s previous owner) W.1S fhu t
Joh nso n m,l d., ,1 (I'W p ro toty pes (p rob-

z.



Top view chass is . T he fo u r la rge res istors ju st
above the 5 0-239'5 .He input swa m p ing res istors .
The larg e p erforated b u x hou ses th e 1'/\ s tage.

ab ly only a dozen o r so ) a nd gilvt-·thl>1JI
to so me of their a ma teu r .'m p lnyt '.,s to
take home and tr yout . My g ue ss is tha t
th is occurred in m id to I.lt e t46 1, the
da tes printed in the manu al (yes , I a lso
got a llliID!!o!l!) . For wha re ver reason th e
projec t probab ly s to p ped hr- re, and
within a cou p le of yea rs , johnson was
out of ha m rad io altogdlll'T.

It ap p l'a rs th at a minima l a m ount o f
cos t w as Incu rred in the t ransvcrtc- r's
me cha ni ca l design . It W.lS b uilt in the
sa me cab inet as wa s us ed fo r the SSH
adapter (tha t matched th e Valiant II ) ,
although the fro n t pa nel is nicelv silk
screened and a nice nameplate is used .
Other tha n it few si m p le s lll' e t metal
p ieces and th e out p ut s tage sh ield, ,111
mecha nica l items .lp pl'a r to be "bo r
rowed" fro m other Johnson p ro d ucts .

27

There is a );rou p o f holes
punched in the lop of the
rea r o f th e cab i net: ,tpp.lr
cntly it was p lanned to in 
corpor.l le the Joh nson Vi
king u.x:ci.Y.J.: con ver ter, al 
lo w in g a co m p le te
t raoscctve sy stem toextst in
one cablnot . The ma n ual,
which .11s0 co vers the r c
cctve con ve r te r, re fe rs to an
ins ta llation kit , wh ich al 
lows th is to happen, with a
mechanicallinkagethat will
a ll o w t ill' tran s vert cr's
band switch to also take care
of ti lt' receiver cunverter.
Un fo r tu na te ly, I ha ve net
ther th is ki t nor th e ins t ruc
li on s ; th e ua n sv c r ecr
man ua l g ives 110 info rma
lio n. My rran svert er actu 
.lll y ca me wi th a meta l p late
that ('OVI'rs till' holes from
the tnsi dc o f the ca btnct .
App,lrt'nt ly, thl ' receivecon
vcrtcr mounts in s uch a way
th a t it s I{F gai n con tr o l
p ro jt'd s out thl' back. Al so,
there were so me inte nt io ns

of d is 'lbling th e crys t'l i llse i lla to r in thl'
receive sec t ion, and inj ec ting 1.0 from
tlu- trans rm tt e r's oS\'i llato r, but, ag.l in
there arc no s pl'ci fic deta ils in the
manual. Being that m y tra nsmitter co n
vertcr is set up for an JI; of 2H-Jll MH,.
.HId the receiv e r is n y st a l[l'd fo r ux t
wi th it 20 meter IF, I thin k that I w ill
keep them sepa ra te .

Elnc trica lly there ,tn' llll real su rp r ises.
A h u ilt -in su p p ly powers a ll ci rcu its ,
in clu d in g the PA . The re is il IMgl'
sw ,l m p in l-\ ci rcu it at th e transmi tlf in 
put a llo wi n); u sc with e xciters with u p
to 50 watts of output (the manua l sug 
ges ts the In vad er), with addi t ional ex 
tvrnal pad di ng if more drive is an tici 
pa ted . The "le vel " pot on the front panel
ac tua lly is a vnl tage divide r that "picks
off" the d es ired I{F av.l ilab le at the re-



Re..r v iew with n y!oI..I ces.. pl ..Ie- removed. Al l in l.. r-
co nnl'cl inn j ..c Wl' lI Ih .. b i..!o cen teol, ..r.. I.K..I...t
here. S.... I l'. 1 fur ' I..n..tiun uf th e holl's ..1 the tu p.

•·...,..

s i..ti vi- 1,),Hi ,II ti lt' inp u t . l h.. n · .l r.· .1
cry!ol.11 "slots" I...·r " .111.1 ('lllt' I' v" h 'lIld
in rlu ,h·J ), .... I. ·,-I.lb l...• fr u m lilt" Iron t
p .lI1l' l; uu- cry..tal .. .HI' .,,\ ..ily l h ,1Il ~ " .l

u pon rt'r1\ovi ng .1 SIll.11I pl .l It' o n lilt'
b.lf l l' .lI1l']. Th e Iriod,· ... -rtion 0 ' ,1"e XS
tub. ' is u....-d .... 11n -, ' ry ..I.11IIS "'-;11.1tor: t ilt"
p,·n h ltl., scc nou is , I "ti m..·s .1" lIlu lti p ltt ' r
w hen 2 1I11'!t' rs i.. ....·I, 'llt-cl. 'Ill.' tri , t<!"
~'<:tion o f .1I1ll l llt"r I>CXS isa hu lh 'r .1Il1~

p !ifi" r, uSt--d to ..u ppl y U l in Ill ..• n ·..-rv..•
converter. if u ....·..I. lhe p .·n ltltl.· .....· I Il.11

of th i.. luh" "" rn's .IS 11ll' m i wr. Fu lil' \\"
ill~ Ih is Ihl'n ' .H. , Iwu 75'>:01' .. whi d\ .tr.,

low k·\"t,lli lw. lr .11l1 1.lifi,· rs . IIn' ,ld h.l ll.!
ci rnl ih ,1fl' uSI·d in t lll'S(' d r i v. ' r s l.I>; . ,s;
no "p..·.l l.. ing.. or tl r i vt 'r flllli ro l l " u....·..1
TIll' firMI <1Illplif i" r i .. .1 ,, 1·1(1; p" w, ' r
in put is rd lt"J .It 75 w,lIls on tI md ,·p•.
.mJ 60 wall s till 2. An ,·, h· tn. 11 T Il-:
rd a y (s u(h dS ,11>-tlW· lt·y "hfJ"' ....' r i,...) is
m·.·d ,·d . .1 It h n u~ h lu r n in g Ihl"
band sw it..h to -Il ff~ ,dlnw <; IIIl' I II; ," -

cite r to be fed through wi th 
o UI re-cabllng . T he re a rt'
un ly Iw o SO-2J OJ co nnec to rs
o n the hack. in put fro m tbe
IF l·Ke ill·r. and out p u t (all
ba nds) w ith the owner de
cid i n~ how to ro ute 10 the
various .1I1Il'nn.1S (I IF ,\OJ
VH F) USl'd .

Md,' ri n g is qu ite corn
pldl·. po s it io ns for I' A g ri d
a nd plate cu rrent ,IS wellas
rd .lt iv .· ptlwer outp u t a re
p nw id,...t .

The pt ,w" r supply is o;t llid
s t.II.·; two d tod es p rovide IJ+
.10.1 .1 Ih ird is in tho' b ids
s u pp ly. Ad d itio n.1I1y. lh t·rt·
a n- thn-e V I-: tub..s ,

L(lo ldng insi de, tln-n- 'l p
pt·.H In be 'luilt· .1 few rno...Ii
nc.utons. II is un clear how
nMny Wl'n ' dOll(' .11 Ihl' f.rc
IIlry••IS pari o f ,1 -fi l1t' l\l ning~

r n .......·s ....>11 .1 m-w pr....d uct.
OI I1l'rs .IPI,,·.lr to ha v..• ht...·n
mad,' hy s ubst"'tu"'n l lISt-·rs.

TIlt' mos l not.rblo ..-I l.m gt· is Ihl' h.1n l o f
f'lur l.Hg,· n~i ..to rs which n ·pl.Kt"l .l singl ..
I,lrg t·r "1II,' ill Ihe p"lw,' r s u pp ly. Thl'St·.1rl'
... ..·11 iu !'>1 Iw himl llw ('Prfo r.l led I'A rum
p.rr tuu-nt. TIll' Ill.HIlMI. ,l lthough quite
f Ulll p l. 'll·. h .I!'> .1Sd Wlll.l l ic w hich d o..,s nul
' IUllt'. lgrt..•w ith Ih..· .Klu.11h.Jrd w.t fl·. 1Iis
ruhb. ·r· ..I.IIll......1 ~ohs()I " ll'- whir h nMy
n1o'.111 tb.u Ih,'y werr- wur l ing on .1 ne w
\"t·rslon . Al .m y r.ll ,·. I co n...Id cr h,wing
..udl .1 l'u m p ld ,' 111.1IllMI a real bonu...
"·'II1..id . ' ring th...tr,u\s \"l'rlt'r W,IS nnt ev er
p ut mt n producnon .

I .uu Illll l in g fllr lV.trd tn t ry ing lilt'
Ir.m..n·rh ·r o u l " lll,w d .ly . I lo pt'f u lly,
11l,' ft· ,1n ' .1 f...1V rnon' of IIw 1I1 <lu I 11I1' fl'
SIHlH·w lll' r..•. I w o u ld g l.1d ly s h.\ n ' .1 r llp y
of 111l' tn ,lntl ,' ] it ,Inyn ll" 11+.',' J S Ulll".

1 0 W..·.l SPl,,,,· i.ll l h.lOls l il W2YV ' lIld

KIHe l'1. fu r tn ,l li ng il r us s ib l.· filr m,'
IU llwn Ih is it,· m . AI....." m ilny Ih.m l s It)
11Il' V..'rds . N-I01J. whll tl id th.· \'''("(' II\'nl
p hillogr,1 p h y \YlIr l . lR

\
I
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Figure 7. Radio frequency Oscillator 0-1521URA-13, fron t view

•

•

Figure 8. Radio Frequency O scillator o-1521URA.13, rear vi ew

Frequency range 1.5· 32 me (continuous).
Met hod o f modulatiun Reactance-t u be oscifla to r.
Types uf Serv ice dvai l bl c
Line input.. ew, Isk, f d ll: a nd phase modulation for phnnc .
Loca l input cw dnd phase medulatlen fo r phone.
Input impedance (iO IOllK.
Pow er output Irf) 3 wa lls In SO-o h m lo ad
In pu t fre q ul' ney fo r afc operation
Nominal.. 455 kc.
Range for afc o pe ration 452 to -158 kc.
In put voltage for afc operation l0 mv (m inimum).
Power input
1151230 vee, 4li-b2 cp s 285 watts.
Number of tub..s 2'1
Weight 97 Ibs
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RAD IO FREQUE NCY
OSCI LLA TOR
O- 152/U R A- 13

RADIO RECEI VER
R-390/URR WI TH
PAN EL COVER CW
2 6 1/UR A-1 3

NOTE:
THE EQU IPM ENT
CABI N ET I S NOT
SUPPLIED A5 PART
OF OS C I LL A TOR
GROU P AN/ U RA- 13

Figu re 2. Oscil lol tor Group ANIURA-13 eq u ip me n t ca bi ne t in~I.l II.ll illn. (ronI vlew.
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T he aut ho r's URA -13.
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An HB Crystal Calibrator, the '6CAL6'
by Tom Marcelli no, W3BYM
13806 Parklan d Dr.
Rockville, M D 20853

Do you need a crystal ca libra to r fo r
tha t receiver res to ration projl'cl? Do
yo u enjoy novel and p ract ica l construc
t ion projects? If you .1l1SWt·fl'J yes , the n
you may wan t to rea d fu rther in th is
a rt icle and maybe Iry your hand at
buil d ing the 'beA Ui' crysta l calib ra tor.

I recen tly p UTt'hJ Sl'J ,111 NC -300 as a
restorat io n projec t. AIte r co rn -di ng the
ma ny wi ring mods, S O IlW yo u wou ldn' t
have bctk-vcd , I wa nted to ins talla erys·
ta l ca libra tor. !It.· jng the im pa nen t Iyp l'
and bc ltcv lng tha t it wou ld be a long
wai t fo r o ne of t h OSt ' XCV-30n caltbra 
tors to co me along, I decided to b u ild
my ow n un it.

The circ uit is by no mea ns origill.l l
a nd can he found in sev er al issues of the
Sr rs and fiO' s A RRI. II,mdoooksor many
tu be type receiver m an u al s. The tu be
type isn' t p.lrt icu l,l rly cnnca la nd typ es
like the fiAUfi, 6HZfi or fiGMfi a re inter
changeab le a nd .111 wor k ve ry we!t.

Thecrysta l was th e critic a l p art in m y
project . I had two 100khz un its in m y
junk box and anothe r in m y Dra ke 2B
calib rator. Inclden tly, th e 2Bca Iib rat or
is esse n tia lly a "ca rbon co p y" of this
circuit .

I fou nd, afte r much head scra tc h ing ,
th at th e cry .., t,J1 1 initi all y used W<1S off
se t by 10kh z on th e hi gh sid e. Th is was
d iscovered aft t'r t'h"nging ca pacitor val
ues w ith no succ ess anda Imost c,l n ni ng
the project. Bt'ing a s tubbo rn and per
sis ten t Ind ividual, Isa id to mysdf; "sel f,
th is is a s imp le ba sic crys tal osctlla to r
so why can't you ma ke the d arn th in g
work?" Wel l, isn' t it great w h en yo u can
ta lk to yourse lf and get answe rs!

Th e bes t I could d o w it h th e ad jus t
men t trimmer cap acitor was ro ugh ly
+/ - 4khz . Now reme mber th at g ave the
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T he 'neAI.fi' calib ra tor installed in the
aut hor's NC-300.

cattbra to r a ran ge o f lll fi to 114k hz and
not much va lue asa 100 kh z frequency
s ta nd a rd . It wa s tim e to ex perimen t
w ith the tw o other crysta ls in my s tock.
Bot h of these units worke d vt"ry well
wi th a rilnge'ld justment o flJ7 to 103kh z.
So bewa re of the opl"Ta ting frequency of
100kh z ca lib ratio n crysta ls.

The rem ,lin ing jun k box c rysta l w as
my only choice because the 2B crysta l
wa s ret urned to its o rigfnal hom e. I
th ou).;ht it wou ld be .1 g reat idea to
sold er a s ma ll b us wi re from th e cr ys tal
can to the g ro u nd b us for constr uc tio n
s ta bili ty . We ll I was wron).;" ag ain be 
cau se th e ca libra to r s top ped osctlla t
i n~ . Ap pa re n tly this cr ys ta l has om- o f
its el ect rodes sho rted to th e case result
ing in the use of ins ula ting tape wrapped
Mound the can . Th e crysta l is plugged
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' bCA L6' scbematic

su it m y need s.
The opening prOCtOSs W d S d SUCCt"SS

<l nd the fo lluw ing d l"SCriM the method
used , Ph.lse A, Ii rst de-sold e r all ba S'-'
pins and then usinga sm all ttlugh sc rew
d river pry up each o f tbc fou r ta bs fro m
th e she ll tha t w rap thl'M p in p lug. Now
the plug can s lid t, fro m Iht' shetl . What
re mains is the shel l w ith thl' p rot rud ing
glass va cuum St'a ling po rt, a in ner meta l
ring a nd seve ra l smal l w in'S protrud 
ing th rough g lass seat s .

Phase B was p u t int o d fl'("t and o ul
ca rne m y C raftsman half ho rse g rinder.
Us in /l; the coarse w heel, the tube was
s lo w ly ro ta ted w h ile grim t ingaw<ly the
bottom fla nge. An o ther pui n l o f in ter
est is the shel l material. Th is is ~lmt' (If
the hardest s led I've e ve r encounte red
pe rha ps it' s s tain less. Maybt, ,I reader
co u ld ed uc a te me o n th is iSSUt'. Af h' r
m uc h ~r i nd i ng. t fil1<1 l1 y reached tht '
in tl' rfan' sea m between the lIp pt' r shel l
an d bottom ll11' t.ll ring . II., ca refu l a t
th is s t.l );e bt'C,HISt' yOll o nly wan t to
remove the flall );l' whi le It'" v in); a ll of
the d iam et er o f th e shel l lnt oct.

Usin); snfcty g las ses an d g loves, the
vacu u m port and the bo ttom glass sea l
were sm ashed . After d i s! odg jn~ the
i nner- meta l ring, the flL6 gut s were r e
moved and d iscard ed . Fina lly, SOffit'
ca refu l grind in); and filing .l llo wt' ,j the

" ... ~ .. <

) ) <) 1<.

The shell o f th e b(JI removed sh ow ing
const l'\lcl io n of th e ca l ib ra tor"

into a soc ke t a nd Jt'a lly doesn't nt'1c'<.1

su pport ~) tht' win' id . 'd WdS dim i
eared .

Now ce rnes Iht' novel IloI rl o f the
project; wha t co u ld I USl' fn r ,1 eh.lssi s?
I wa n ted so mt,th in); u n usuala nd <I t tbc
same time functiona l. My fi rst u n it
used a sma llalumi n um bo x (rt'.11 in no 
va tive) wh ich st"n n 'd.1 hi ); ze ro in aes
the t ic va I li t ' a nd a duubh- J:t'rn in «lee 
tr ica l pl'rfOrln.ln."e; it didn ' t w o rk.

Ent e r the vi nt a);e .1 1W,ly S f.1ith fu I 61.fI
metaltube . Wi th o nl y th ree in m y s toc k
and a t flea ma rke t p rices o f $ 10 ea ch , I
wasn't par t icularly enthu sed abou t du
stroy lng one. f lavi ng ne ver 0p,'n.',j Ulll'
of these tu be s, I d idn 't kn ow how m uch
int e rn a l working spac e would be av a il
able , We ll I decid ed to t,IKt' the risk
beca use m y ha m in tu itio n Sol id il w ould
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Heathkits That Weren't
Part Two, the 58-240 2 KW lin ear am pli fie r

by Randy Kaed in g, K8TM K
5965 Clearbrook Drive
Stevens vill e, MI 49127

Fro nt panel o f th e 5 8-240 linear am plifter.

Th is is the sec ond pint o f ,1 St'ri l's of
a rt icles abou t Hca th ki ts that ne ver went
Int o producti o n . Unless YIIU w erea com 
pany employee . y O ll p robabl y n l 'V CT

even heard of these prod uct s , much less
sa w them . Any in fo rma t io n about those
p ro ducts was gl'llNa lly ke p t in srde th ...
wall s o f the co mp,my, and most exist 
ing units we re d es tro yed . But now that
several yt' ,u s ho ve passed since their
inception , and beca use th e co m pa ny is
no longer in the kit b us iness, [ wifllet
you in on sorn cof these "secret" projects.
Th is m ont h, we will tak e a loo k a t till'
Sll-240 2 KW Linear Amplifier. The ac
co mpa nying photograph is a p ic ture of
the a uthor-s 5 13-240. There are p roba bl y
only about 4 o r 5 of these units s till in
exi s tence, i ndud i n~ one owned by oil

non -Hea th person in Ohio .
Like the antenna tu ner d escribed last

mon th, the SB-240 a rnplifier is s tyled to
match the SII-104 Se ri...s , Th is am pli fier
is e lec t ro n ica lly s im ila r to the verier-
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ahle S rl-2211 a rnp ]i fier bu t feat ures ze ro 
id le cu rre n t. Wit h ze ro id le cu rrent, the
tub es are completel y sh u t off bct we...n
words w hen opl'ril ti ng in SSB.

Anothe r major fl' ,llu rl' is its over-drive
and o Vt.>f -SWR protection. Thrcc s ta tus
ligh ts loca ted betw een the meters indl 
ca lc NORMa l d rive, OVER dnvc, a nd
llv l·rSWR. Excess tve ovc rd rtvc or over
SW R ca uses the amphfe r to a u tomat i
ca lly sw itc h to the s tand by Olm h ', w h ich
a llo w s till' exciter 10 o perat e s t ra ig h t
th ro ugh w ith no opera tor intervent io n.

A row of p ush-but ton sw itches be low
till' motors all ow y O Il read [' Ia ll' C u rrent,
e ri c! Cu rren t, Hi l;h Volt age, Forward
Power. Rofloctcd Pow l' r, a nd PEP Power.
There is also ,1 ha nd y Sta nd by sw itch tha t
a llow s yo u to opera lt.' w ith ju st yu ur ex 
citcr while the amp lifier is turned on.

A sp ring -load ed tempera tu re senso r
rests against one of the tw o J -500Z tubes
10 co n t ro l ,1 2-s pl'ed cooling fan .

The arn p fifier conta ins fou r ci rcu it



A view uf th e 5 11-240 from th e top rear

Bottum view.
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