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Two Homebrew Tra nsm itte rs

by Hank Cla rk, W21Q
635 Ches tn u t G ro ve Rd.
Dandridg e, TN 37725

l sta rtcd in ham radio in 1917. Jbuilt my
own rig s u ntil atn-r the war w lu-n Cu llins
carne ou t with Ihl' 12V- I and thl' 75A-l ,
Fro m then u ntil rcc e nfly I kept myself
pl'l'tty well equi p ped wi th fact ory built
rigs from Collins, Hp nry and Ten T I'(" .

About ten yt'<lrS ago, after ret iring, I
moved to Tu r mcssce, where Igot involved
in AM act ivityagain.The firsl AM rig Igot
back on t tl(' air W ,l S myoid BC ...f, Ill. I thon
spo..' nl a 101 of t imu restori ng and mod ify­
ing o ther old rig s likc Ju hn son s a nd

llcathkits . I thin k they wen- all gn'i lt in
the-ir tirm- bUI t he origin,ll d t'!'ign ..ngi ­
",,,,'rs had Sllln l'l h ing d ifk rl,'nt in m ind
w hen it ca rne- 10 aud in . Th oir pUrfllJM' in
lif. , W.I S to conse-rve Sfll'l' lrum <I t .lny cost ,
Tod a y, most of us old tim,'rsl'n joy thl' nicr­
clear so und u f AM Sll modification takes
plan' to (lpl'n up IIII'.rud io band pas s and
t<l kl'l hI ' n-sr ricnons our. Ccnoralty, the RF
SI '..ms 10 be workable in the old rigs but
th t' a ud io nc...'lIs lo ts (If help!

At sum.. pu int it OI 'c UITI'li to me th <lt
in stl'ild of s rw nd ing so much time re-pair­
ing, re stori ng and mudifying l might build
my own rig .The first r ig I built wa s the 211
rig for 40 rru-n-rs . This rig ron sisrs of thn...•
211s driven by a single 211 buffe-t- an d a 42

204A rig on the left, 211 rig on the right with commo n powe r su pply an d modulator.
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ELECTRIC RADIO
IN

UN IFORM
by w. lt 1I.. .......... K I41'\I
u n:-.; . M ,liury Rd.
A . li n" ...... V A 221U7
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Tht" BC-348· R. The A I.IGN INI' UT k nol:> .Il>uv(" th e .mlenn.ll t"nnin.lls .1I1 lowe r righ l
idt'nti fie!l lhis .ls an t'a rly d t'!Oign set. The di.1l lfh.m d switch 1:>('7<'1 coi n be wmnved fro m
the fro nll n rcpl ..ce th e d i.l l l.. m ps .

'1'hI' BC -:H Hhad it s twginnin~ in ,I 1931
J't'(\lH'st from Ihl ' Army Sign <l l Corp-, fo r
inll' J't 'sh '(l manufacuin-r-, to vubmit pro­
tOlyp.., aircra ft lia iso n (Ion~ r,mgt') nx-eiv­
l'rs rm... ·l ing n 'rt<lin sp''('i fk a lions, includ ­
ing Sl.'ns ili vily. fn ' 11lI'n r y s!: ,lbili ly a nd
accuracy , s pu rio us n ...p' ln ........and Si"I,'ol nd
wt'ight.C""nl'rdl EII'("t ri<' and RCA ..ubmu ­
ted pmlo lyP"'S bu t Ihl · r.E dl...ig n d id nol
rnl''1. sorm-of the min im u m n-quin-m..-n ts .
The RCA vl'""inn ht 'C.l ml' Ihl ' UC -224-A.
6S0of whic h wen-buih a t RCA ·..Ca mden,
Nl'W 1o.'r.t'y, p lan t in 193(, and 1937. Thi...
<;1,1 <'IJVt'n od 1500 kc... to I X,l Ml"S in silo;

band s .
The ,,' It'(' ifi''',ll io n W.IS n-v i....rl in 193X

lind KCA <l~ain won the- ro n tr,H1. th..• BC ­
221-11 included m,lOy Iwrfo rmann ' a nd
maintuinahility im p rovements . Among
Ihl'!\!.' a 1"1.' t hi ' piug-in d yn,lmot (lr. "'-'FMr,lI..,
removable- RF coil d Sl.·mblil"', an mvar
Izoro Il·mpt-'roltufl.' Cl ·ffic il·nt ,IHoy) lu n-
ing ca pac itor, and air trimml·t ca pacuor-,
for fn ml ..-nd ,llign mt'n t. Th i... v"'r-ion .....-

5

t,lbli ...hl'(l lh l' na "k lksi~n 01 the BC-2241
.14K 1.l h 'r mOtll ·ls ,nh ll ...l Hu- 200-S0n kr s
h,lOd ; rh..• o rigi n••1 l.<;{ll Io.T s In 1H.1 M ,'!>
r,lngl ' being coven...1in then-maining fivt '
bandv, Tht' i nva e Ill ning capa ci to r didn't
1.1...1, my 1K.:-J.1H-Q. ,lOti R and BC-224-11
al l havealuminum Cdr- ld IUts.

A... the war n "'luin'll incre......'li produc­
t ion, St m m hot'fg C.ltb un. Rt'l mllni R.ld in .
and Wt'lIs -C•ardrx-r .I)o.U hot'Sa n to m••kr­
Ih~' Sl.'t . In lq.tJ ...H . Wl,lb -C,.Ird nt ·r d evol­
up' ...t lhl,' somcwh..1 " im pli fk d and im ­
p roved ' Id lt" dl'Si~n . produced (I" BC-34t'1
J, N, ..nd Q.

The HC -34H.....-rv 1in l'VI 'ry largl' Army
,lin:r.lft. 1t W ,l S pai rc l in t hl' B-17. 24. a nd
2S and C-47 with tht·IIC-:'l7S. this corn bl­
n.nion bi' in g called SC K·1 H7,and in t ho B­
2~ w ilh the-Collin.. A"n -I 3, thl' pair being
c,lllt'l1 A N I A KC-H.

Tht' ddY S o f dircr.l lt Ii.li....m ....-ts which
could hot· t u n..-d only hy ,l rad io operator ,U
tht' ....'1. WI'n', howl'VI' r, over in Augu...1
1l.J4S; postwar bombers.and nansponsgot

con li n u rd n..,.1 p.l fI;t'
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I~rly .....1s have a 99 1 neon la m p to
n ,;u l<l lt, loca Ioscillator plait' vo llagl'; Ih is
was l'1imindlt<d in 1.1h' ....1.. wh ich u ....' a
fI$A7 d S a com bina tion o .....-illator-mixcr
bUI I'd be Willing 10 blot Iholt tht ' bi ..s
arT"ngl'ml'nt tl' nd s to ..td b ili.fc' t hl' I~ I·

Idlnr fn'lJIlt 'm"y.
The IFi..915 kcs. almu~t c'\a l-tly thl' -5~

of thl' h ighl'Sl cha nnel fn'lJUl'ncy Mrecom­
mend ed by tht · handbook..uf rh .. 40'.. and
5(r .. tll provido adoqu.ue imdg l' rojcct ton .
Tlw ny' l<J1 filter i-, .I t tht' start of the IF
chai n: thl' phasing (n,' u t ra lizi ng l adjust­
mom i<; fixed, t",ing co m posed of a co m ­
bin ation of wiring ("lp ,II' it,m n'S a nd a
smal l ..t ub u n Ih ,' filtl' r transformer. T he
Iiln-r wid th is <;ta h'll .J" HOt) to .1()Otl cp <; ; the
O Ot -son my "it1s .11'1' about r ig h t fo r copy­
ing voice signol b u nder VI'ry pour co nd i­
tions . LikL'.:I lI suc h filt l' rs, il co nsldcra bly
n'lluCl' <; ..igndl s tn'ngth when in u.....;
there's no a utomat ic incn·d....• in ga in to
("o rn pt 'nSdtl' fo r t h is .

Th., co m b ina l io n o f IWU RF <;lagl'S and
con linu ,ro n" l l pig"7

BC·348-Q lor vtew. J.dl to righl ned In Ih l' f" ml r olnl' l: Rr: s ll hc hds s is, dla l, a nd IFf
" Ild ifl r ldll' . AI the rear, th ree RI! roil h Ol t"S, o sc i lld t flr h Ul d fld tube, oufput t rans­
fermer, and d yn.. m fltflr. Three IF CoI ns mdrk a la te d es ig n sct; Ih e "'d rly d l"S ig n h.lS th e
crys td l fi ltt"r oInd 81-'0 coils in s im ild rC.lI m•.

hay! ' <; p ring ... in <;id.· them 10 prevent a ir­
craft vibration frum c h,lnging lhc' .....,tt ing .

The luning ratr- .11 :lHKS I.e<; j.. dl>l:lul 27
kcs per knob n'Vol ul iun; at 14,2&. kc:, il j<;
42 kcs pt ' r rev olut ion - OC'!.tl'r than mo..1
hol m .....''t''i uf thl' 10', or 5(1",.

Th'n' ..tn'..t h-w W ITtl' w h,u unu..U.J1d t..
sign fea run ln ordl'r to maintain cnn<;tant
gain ,IS Iht.' " i,lulll.<d aCTU....1'.Kh ba nd•..t
m n:I'>l.l1 &ln gl'll 10 th p tu n ing ca paci tor

was ronmct ed in tht.· cdthndl· drcuit uf the
second I{F "iI ,lgC'; th is wa -,dimin.lh'\i in tln­
late models, whkh mai ntained con..tant ga in
by using a combination of capacit ive a nd
inductiveco u pling bet ween the- RF ..tag' .

The n('goltiv l' end of tho dyna motor n ....
tum..to g round thro ug h ,I l'<'Si<; lo r, provid ­
ing a Ir-w volts o f b ias fo r the audio a m pll­
ficr grid a nd (o n la te models) the mixer
signa lg rid .Thi... arrangement tend.. to ho ld
the volume of thr- .....1 con...tant dgd in <;t
cha ngl'S in the 21-2X volt DC su pply and
incnw..ing plol tc' voh.lgl· ("a u .....'ll hy AVe
actinn on , In mg s ig n.:l l...



OR ,n , ... ,,,..... , ...... !"'". ...........

,hn . ' II ," -'1;'''' ..'oth .'ft l} " "" ~,.1 .' ".~'

Ift~' Oh' ...•' h.ln ,... .....,...1Am,.,,,, •• ",",n
"ho~~h "'~ A' m,",'h '" .. ft"" ,hm~ _ ,ho·
' ..I. .......,1 ~,......",1. 1I~ ;"." ,. 'ho' " "'I\"
,;.o,n •• ""... ._~.,." ,"'_ Aho....t •• ,....
It..... • 'n..~. ~,.,;..,;ho , """'I;
"1:...... l ho. 't:" ' n '''n ''. ...~..
................. ' Anl Abo.l".,,"''' ,nA
" 17 An.""", A..... , '. AOhl..•... o.I"' ....
........1""'_..

"''''"'''' ·h.~, "'An,;" h .., "'-, N" .........'
.. ho... "' ft.' h ,n l . ho ft., "" " .... ft,... '''I; ,ho'
h "1 ,....11., ',,' ,,' ,,"'....... ,.. ,,~_. ,n ' "J.·
,h,"'" ,II••'", ,, ,,, ",,, 'mhl} .Th" ,I,.""".-I.
j",."......... d n ll who'" " ",,,,,,- ." I, ,,," , h." l

"""I"''''''''' ''', ""' ." 2S.jU ' '.... 'h,· .. ,""
I. ...~ " '" ' ''ll\h' 1" .,1. .. " ..h,~~,..... II",,"
,. " ", ho ,n, l.n ..1 ," ' ho' 00"",..10,.
,. An n~It'h An !. ·11 ~... 'n.,~

,..~ , ,1..0. 1""'_ n'~1 ,,, ..
<10 ' _ .

It .._ .1 , , 0.__... ......, , ... And

................ 00.. 00 """. "'~ h ho ..
_~k_.1 ........ " .., ""..· ' ho·.,..I", ,
... ,ho· 11'1A.oJ.., pLok' ..h , '"
' k"UJ"'"' , " , Ill· ",lo """"
....... " 0. , m",.,. n..,
.....10 , •• ' ho' " .." , '
....... "n. <I,.. . 0.' I."'" ,,, I''''''
,,·,n..~ "'".·Ad "'..... . h" " " RdI

... .."h.1 .'"''' ''''''-'''" ' .""" ''' ''H'''''' m
, I", ,,, ,,,, ,",01 ;" ' '''",1 "I 'h,' "" ' l > .",,1,."...."... "I' ,.m to m" ~ 1'00," ........" It"'"
,," I.".' ".' " I" . .....'" ,ho' liN A",I .., ,>n<I
I. " Ar,o '" .",1 ' ho' ,'in,," " ....., ..1.... ' • •

""'I""n,1
O n no.. Ai. W fin t I« ·_.UK

It """ AI I .....
-u... .1 " " 00 A """,.No 1-1>1. ho_ _
.-... 1l...·1..Jt._ -t. W ","'0'''''1,.10.1 ' ho' ,,,"
............ _ ........koRf;' ...·........."t:.""'---""."',..- , ~ ,....
III '. ...""ho· ' , I "~"mn 0.1
'hl.on} ,.. ' ho ·".. ' ,1.0, """,1,,1 1' '
(I"1".. 1. AI_ "',..... ho·1'.."". ...". ",-1 .-
.... .... ." ' ho·m .' I h * , ...., w ,,~ •'-'"'" ,"
...11 "" ." " " , I ...."" hom >t "m')... ,'''''''
I", y, 1" ", ,Ik' ".1" ,.. ,h,' ,·",n",.,,,.1
" ..., "'"",1h. ...",'..... h...I A,. ,, ' ,,~ · All

"

, ,I m kl 41 · 1"1' -' ' AI" 1," >
_ ,.. ,~ I k ' ho· ,, " ._ ......
uout" J. ,n.! , ' "~ n_ ' rr, 'o'
. ho " ..I -...l} A oint' ....
" 10 -lot ' ho' , """"".........._ d.I_.,
"". , IA I., '1\,....1An.!

."""o/ukol} ,.. m,no ,,-t ~ _. Io.oof ,....
dYRA_"'" ,,, • A...J ...... " A" "' ,,~. h.'A'
.. n, "t:· I woll ""',,n · ,,, ....
'00..

- I · 1... ->'.",."..".., 1 " T· " I ,,"'.
", , m mM "'WlV1''''''' 1"' "" 1" I~"
00•• 1 "" , ..., 1 tI", 'm ' p' ,'''' to ', ' .1.71-. 1" "' "
.. .,,,, ,'" ' h.,' hd.1 ' ,,'''ovl j"",., tl_>" h",
" .,.~ , ... .. ...",,, ,. I.. ., Io~''' ''~ ,••' ". I d O'·
",,,·,,,1 d '. " ho.. 4.7k 1'''''' "...,,,.,, ,''',,
h.oJ , ...."1\...1 n ll.· h' " ..Ik 1 "" 1__" '.1
,... . l'l.oh·!>yl..... <A I' A...l , 1 ~ - ;t
..", ~.• ~ . T" mA ·A~"'I\ ..- I
.."wo •.1 All 1 7 ,~ ' · .·Af"" " .....
._ .,0/ ,....... ......~'Ah ,"'A m' 2h/h
1..11 ... '."IIl"."" ""JI'" ]I 111
....'1';'. W . h ]ll ll i ' '''-'' 'AI'' I .......
..J.... I • ' ho r h ........ ~ A .....

<Au'" , ,,, .·A'_noplo".11y ,_ I

""..' A <i.I n' "AI" ''-'''''' 'lu'............. -
' 11,11 W.""' / t-.....'llil 1 "".. .1 ' ho'

.h~n ....... ' "n h "'lI<'. 11., 12 ..""',,..J
ho, '.", .. ' ' ho' " " ,,, .. , ,I 1,1.. 1", API.'
•." ,.,101,' ....O' I > ,"~ '" ,h,' ,,,,,"' .. , ' h,'
",,,·,,,bly. ' '''''' '''): " ..n,. h , ,,~ ''' . , (I wi ll
,,·1'1.... ,· ' 00.. 1.1 " ..>,Tho' """, I .. " .. ' Al\ '
,•.,1. 1"" ...h, ~· 1«11 ..", ..I~"""~" TI" ,
,.....,1> 1 ,,, ho' ""........1.,00 .. ""....I.n,'
... ...· I ' ......y , ,1. "f"""I",,"'
',1.1>< ' ~''l'n )·

l,"'Ie It k .... l ,"", 1 0\0.....
'A"" ..hot ...,...... "'.... _
..·"'....h "JI ' ho ·d.l m O"O """k "'1"-""1"
_ 'loo. 1"'"1"".1 ... n,.... ,........,
A..... ... I l.o"'·" ..r......--.. "'", - "",
.An·' .. ·All. ' A':ttl' ..·" h ,...~' I ,·AI".
01 fU " ' 00'" ,o<J.l, .. !, A 1" 1
..... I • ,n, I I 10 · W" oJ od"A

A..,I"I ~. ,~ ;t;" I"'" ' ho' " ",,,J.'
•••,,1.,\>1.· ,'} ...""." ..~ , ... . ,I ,.."" ."
m.,d.·,.... 11< ',.',11' "1,,,, ,,,' ,I,,· ", h,, ~·.lIv

., ~~. ...,"'. " " " I} ' hI' ,...1", h. , I,,'" ",,,ro'



I •

IiI .' \l-
I,

- • .1 I.,
"

~

•

Undt"rch......is view of th e BC-348-Q. 8 1'0 roil in ('.In o n poind 10 Il"fl of cente r ..od o nly
one vertical te rrni n..1board mollrk Ihi!l.lI!I a 1..te d l"!Iign set. The co n necter located l..ft of
center a t the n."ons u p pfies po w er, me u ng and .Iud in output as w ell ...s high vo llolgr 10
es te rna l equlpm..nt s uch .as a f n-qm·nl.')' met er,

often modified than ,m)' ot hr-r military
radio l·xn·pt tht' command 'id s . But rmIn '
than almost a ny ot he-rSl'I , it illu slr, lh ' <; th t'
fact th<lt mosl r h.mgt>s pOpUI,IT in 194 7
bl:'l:all'''' they gav.· you <I low {'I J" t modem
Tlu >iVt" . makr- no "" O<;/" today w he-n l hl'
result wi ll be sonu-thing bet ween a curios­
ityand d p.lTtS<;l,'t .SUln t' lIf ,hi' mo,,' popu­
lar mod ..Wl'fi' inr ft'd sing IF •..d tX"tivity by
adding a s ha rp IF CIT rrys l.l1 la llkt ' filn-r,
incrm sing thc gain u n 20 men-....by replac­
ingl hl'first RF"I,lgt' with a 6AC"l.hSC7 ur
6IJA6 and adding an S-mt"!{'r - no co mbt­
nat ion of which would bring tfu-'141'1 up 10
'mod ern' sta tu s today.

Il.lmsu fll'n "helrtl'll ur n-moved t hl' l' im ­
p.·nSoll ing rhoost.u un the-end uftht'tuning
Glp.:Ic:110r shaft .The "fl. ,'s no n~""l ," todo Ihis,
a... Iht' !it"! has t'l1t lllgh gain t"xn-pt dl Ihl'
hight"">! fn 'qUt'flt-K'Sand o w r kl.Kl ingon I""­
low bdnds is likdy to res ul t .

•

The'n'an', howt'Vt'r, .1r ou pk- of t'h,1ngl's
wh ic-h m,ly be worthwhile eve-n today
and wh ich can bt' Tn,ult' w ithout damage.
If yuu plan ht',IVyu r long-term u ....-of the
....-t, I !>ug);t'St .. 120 vult ptlwer su pply
bt,..au ....• d ynamoeor-, have a n t' Xpt't'h'li
Iift'ofonly a ft·w th ou....and ho urs . Yuu ca n
u....· t·ith,·r dn t' x!t'rndl un it (add ed b•.-nt'fit:
thi s kwp' Ih t' hl '<l t outsid ,· tht· roldi u ) or
build it in. rt' pl <ld ng the-dy namotor. Two
R.Jd iu ShdCk 271· 1512 Ira nsformcrs con ­
Ilt't'h'tt back -to-bark will g ivt· yOIl both 24
VAC for Iilurr n-n ts and (with ,I vultage
d oubler)am ple high voltage - in fold. usc
,1 choke-i nput WtN to keep the voltage
down, ,:as th e St i wa s d csigru-d for 220
vo lts . Don't dt'Strny ,10 origindl dynamo­
lor su p ply in ord er tu do this; I have see n
them advert! ......J rt"Ct'ntly fur up 10 $6.S
a nd d fldt plate w ill wurk fine when build ­
ing an interna l supply .

con lin urd o n p.llKe 28
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The authQr's 1'J5'J s ia l ion. The CE 108 is ,itt ing o n th e Iiallin aflers spNk...r next 10 the
OX-t oo. Ji m WdS 15 when this pi cture W.I !l taken.

on the air wit h sing le s ideba nd. (nlt'R'!'>I·
ingly "Ro ugh, one o f Villard 's concem-,
was ho w thl' Federal Com m u nica tio n..
Commission would vie w 558. Wuuld it
be co ns id en od .IS ol lI'8 dl m ode or nut ?
App.-a1\·ntly Iht'Yviewed it ,Is .U'loth"r fo rm
of amplitude modulauon. I fl' al t.'rt,'<.1 lhl'
Amt.,"can Rad io Rl'l.Jy Lcegoc o f his ac­
tivity. It didn't tolk.e 100 lo ng fo r thi s 10
attract the a tt ention of fellow ham s.
Oswald G . ViII.mj was better know .I S

-M ikc~ tO l hl· hd mO:lmmun i ly. Ho wa s an
clcctricall'Tlgimori ng professor at St.m fnrd
who wa s work ing in the field o f co m mu ­
mcation.., Mih ' may not have boon thl.'
fathe r {If amateur rad in single sideband,
bUI he certainly deserves a 101o f crcd lt for
getting th e ball rnll ing a s his acti vit !..,s
generated Ihe in terest thai led to tho do­
vclcprncn t of modern day sideband.He
USlU a diff"fl'nt technique th a n had been
previously USlU for the gencrat ion ofs ing ll'
sideband . Ill' used th e phasing met hod.
The moduleuon took plan ' in the fin al
amplifier which used fou r 8 13's . TIll' am-

II

phficr wa s b idSl'lJ for cla ss C operation.
The RF d rive wa s indm1 ivl'Iy coupled to
Ihl' co ntrol grid s. Audio WdS applied to
the screen grid ... Spt"l'ific phase relat ion­
ships were ma trualncd . It W.l S simi lar loa
hig h ll'\ld double sid l-bJ.nd supp ressed
carri er sys wm. Th is Irolnsmiltt'r tuned
ab out as rusily as a co rwen nonal class C
pl.Jtl' modulated AM tra ns mitter.

1as klu Dr. Villard what d eveloped his
intl'n.'S1 in sing l..• vid r-band , He re plie-d
thd t du ring World War II h.lm s co uld n't
t ran smit. H.' thought about thi ngs with
his s p.1 re time> d uring the wa r. Ill' read
~Rlf' magazincsfrom covcr tocovcr. Other
m,l~p'l.in.'S Wl'fl' revwwod. Dome's art icle
in "Electronics" a fter the WM caught his
a ttention. Brother Du mp discussed the
ptMsing net work, Prio r In World War II,
th o sideband genera. tors USlU by Ihr-phone
comp.l ny were stri ctly of thl~ filter typt' of
a rou nd 10 kilohertz and a little higher.

P..xc Hoover, W6ZH , also referenced
the Dome article which appea red in the
IA"l.-..-mbc r 1946 issue o f "Elect ronics" en-



Oswa ld G. Vallard (siuing), bet ter know to the holm co m mu ni ty a"" "Mike",at Sta nford
Un iversity during WW II. lie and a n a!/os i!/ota n t an- s hown sellin,; u p equ tp m em to
record pmpag,tnda p rogrolms [rem [apan.

titled "Witk b.md Pha !'>/,.' Shi ft Net works"
as being a litt le known artich- that had il
substnmia l influen ce on singl,' sideband .
By Goodman, W\DX, in tum empha sized
Dome's art icle. Themathemat icians Wt>rt'

discussing the phols ing tec hmquc in th t'
t'a rly t h lrncs . Un fo rtunatel y, nocnc knew
ho w to pha se s hift several octaves o f a u ­
dio by 91.1degrees and maintain good ac­
curolCY. Dome solved thae problem.

Dr. Villard viewed th e phol<;ing typ" of
t ra nsmi tter as bt.oing on,' tholt was some..
what ea sier fo r a bobbic-st to consrruct and
properly a lign a t hom" d ue to bt' ing a ble
to usc n,.ldily available materia ls a nd jos s

expensive host equiprm-nt .Th e phasing
technique could be done using ,I rest s­
tancc and capacitance brid ge plus a Stu pe
to set thu phases and ma gnltudesof the RF
and AFdriw.

Sov on days alter hear ing WhYX on the
ai r w ith si ngle sideband , Art Nichols,
WOTQK. had a filter exci ter la sht-d 10 ­
gt1h, 'r and rt.'<ldy to go. This rig gem-rated

12

th esideband sig na lat I} kilohertz. Il e uSl-d
...,ml ' su rp lus tl'l t'phom' nHnpimy filn-rs
in building thi s u nit . Nic hols published an
,lrt id L' about it in tht' J'ln ll.l ry 1t)·U~ "QST ."
Mikl ' Villard ,,1"'1had a sideband art jclein
the s.J,me issue.

Sever.IIo thersgo t inn-n-sn-dat this rime
a nd peo p le s ta rted buil d ing s id e ba nd
trd nsm iners. Both tech niques ofsideband
g t' n t' r .l t io n Wt'rt' u sed.The phasin g
method W d !> fou nd to be preferred by
a bout a two to o nt.'riltiu a t I he sta rt o f the
fifl il'S. Ma nydiscussion s were-held a bout
th e merits of cach. jnd ica tio ns a re th at in
a g tvcn n-gio n of Iht' co u ntry, one tec h­
n iq ue would be mo rt' popula r than thl'
other. The W 2, Wh , and W8 call ,lft'dS
h-anod heavi ly toward s phasing . O n Ilu­
other ha nd , tho' W3. W4, and W0 call
.I ft'.I S were found to b.. us ing al most .III

filter rig !>.

A lot of thl' o'drly filter exciters. gl'no' r ­
ared the s id eband sig na l ol t 101020 kilo­
hl'rt". us ing LC filtt.-rs. The technology
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good or s im p 11' ,' " a filll'r, bUI more l"l"l.)­
nomical .II thl' time. Cry!>la l control pnl­
vidl"lt Ihl' ht 'St st.t b ilit y hut Centra l Elt't·­
In ln k s provid ed a vfn in the form of ol
n ln vt 'rsilln kit and m, II("hingcabim"l for a
I\C -45K low pllwl'r trans mit ter rh.u WiI !>
plentiful <Ifll'T t hr- W,lT .

'l'h e I)r,lkt, I A, first M'l'n in December,
jlJS7, QST works s lJ!)I,' r t'>l y . So m e of it's
f" ,ltlHl'S .In·ny!>t,11controlled fro nt-end,
h igh mechanical and l'I,,·t rkdl s l,lb ility.
line-ar di,ll, l... rg ' · 5- ml·!t'T, rca 1pa ss-bend
Iuninglikt'on Iht · 75A -1 .md ... fi nl' ACe l
p rod Ik:1 d ."In.:"Ior .

There a re oth,'r ',m t i' lu, ' s.C:;8" rigs Iha l
ol n ' gU' :>I.l. a nd a !> Ihl' in ll'Tl'Sl in this aspect
of vi n lolgt' r...d io g rtl WS I'm s un ' we'l l ht'
h" .lring more a nd more of t hem o n Ihe
.lir .

Antique S ingle Sideband
by Mikt> 1' ,J1m t"c, KSFZ
16707 Crt"("ks ou th
Houston, TX 77068

RWh.II's •• Centra l lil....1mnin. IllH?" OT
"Y",ln. I've h..-a rd (I f IlT,l h ' bUI nul their
IA ... h lh.)',l m-w unit r'th. ..... · olrt" typica l
n '!'pum...."!i 1'10'1' n 'l.' iv.'tJ w hil., "pl'T,d ing
th.,!'.t ' old rc...lIm'<.l ~SU rig ~ .

A $1Il BC4SK vfo, $';(J lOB and $15 1A
rnakc-s 1111' fl'I'11ik, ' l'm r h t',lling tho sys­
u-rn sorm-how whe-nIsli pi nto .l QSOwilh
tho.....• who oHI ' f un ning $2011t1 Kr-n wood -,
and leo n», d .' ,

Th., IOU w••s .lV.lil.lb lt- in kit lurm o r
d........-mbl.....l and was fi r-I .....-n in lh,' p..g....
of <r->" in tht· [ um-, 1951 , j.,,,w ". It op.·r.lh,i
lbO·HI I11 t'l.I'n>. IO w ol ll s PEl' RF out. ......­
II'C1 ing ,' ith, 'r cidcband wil h Ih. ' phol..ing
mcrhod in"h',I<.1 o f ol 1111'\:h .m ic J lor cry..ta l
filleT, n...u lt ing in olhou l 35 Khz band ­
width . Un wanted si dd >'lnd s u pp rt'!'s iun
is on ly olhtllli 40 dB d uwn; nul quill' .I S

Mih , KSFZ, wilh Ct"ntr.ll r1 t"droniC'S 458 VFO, l OR e xcue r a nd [)r.lltr lA receiver.
16
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Figure I

rangl-', dnd is no rm all y never to uched .The
I.ugc oval d isk at the fmn l is the rear
portion of thc 3-pin:...•"Old ham" ..haft co u­
plor. Th o power pl u~ a nd trian g ufar
mount ing pl,lte at t ill' rear an' not at­
tachod toanyt hin g, bUI just sl'l:in pla ce for
the p hoto.
FIGU RL: 2

Make d quick wi ring d iagra m of the
connections a t the frunl w heret he wirr-s,
caps, a nd cho keare located .Carefully un­
solder th..- 2 win'S for the thlTmoslal. and
thl' 2 win'S running 10 each side fo r the
hl',lh-rs . Remove thn...• more screws and
sta r WaShl 'TS fro m the rim of thi s inner
('(IV...-r. Carefully slid ..., th,' heat er-CO\!(" 10

the rear, and St.'t it aside. Now vis ible is the
third an d las rover, w hich is th..• only
COVl'r YUll'1I fi nd on it PTO in the ham
equ ipm ent. (Somo R3'X1As ha d ,1 p n.· SSUl'\'

fitting ,It th .. rear o f th is last cover, and
were used forinj..>cting nitrogen for moi s­
tun' prcvcn tlon .) The thn...• scn ' ws jus t
removl'lt a lso ho ld this cover, M) "Iid(' it to
the rea r ju..t like before. Some n..,b ta n(\·
may be f('lt,as rhccovcr s lidt'S pa"'t ru bber
()"ring seals,

2 1

Onn.·tht· I 'IOctlmptml'nt" an't·xpo~'li ,

become fam iliar wit h th l..· various pa rts,
an d bt-gin elt',ln ing.The points labeled are
as follows:

11 1 is the St'iIII'{1cer am ic tank ca pac itor,
112 tu bu lar tank capacitor, 113 Va riabll"
pitch coil. covcn-d w ith molding material,
#4 Tuning slug. #5 Compensation cam
stad:, 116 Ca m Ioljowcr roller , 117 Ca m
follower pivut, ' Hf('lt lub ricatio n wa ",ht'r,
~ Lead scn'w, '10 Rl'ar bea ri ng . AI",,)
vtsible is th e cectllator tube socket, IIl l.
l ien' is whl'n't hl> bypass ccps arc loca ted ,
should they ",,-,'(j replacement. On an
RJ 911A. they a n' all ""'-'al t'd up in a bloc k of
l·ptlXy, #12.

S!:>lvl'n t is used to clean point s #5, 116,
117, #H, #9, #10. Ill.' su re to gL't point #H. lhl'
fl·1t wick, wel l cleaned . It carr ies en ough
oil so that tho lead scn-w is always sup­
plied with lube-. Thelead screw rea r ball
bearing should bo thoroughty clea ned . It
is no l nI.'l."L'Ssa ry or advisabjc to re move it.

1)0 NOT AU .OW ANY SOLVENT O R
I.UBE TO RUN DOWN T ilE I.ENGTII O F
TI l E TUN ING CORE ANIl G ET INTO TIlE
S F.CO N O II ALF OF TI lE FRONT LEAD
SCREW BEA RING!

« Wl linurd on p~g'l' 23
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Figure 6

last as Inng llt'l·auSI' it is pl 'tn lll'um-b.1Sl-d
and l'vt'ntllolily drips o ut.
CAM STACK COM I'ENSAT ION

The ob Jl'li of rho compensancn is to
rrwkt' thl' uSI-iII.1lo r pr oducea linear frr­
qUI'ncy cha nge throug huut it s tun ing
rangl' . ItS.l h-d iu us procedure, bUI it o nly
has to bt' don.' .'v.'ry thirt y yt'drs , You11
need d W.lY to fltlWI-r u p yuur I"TO , ..l

fn-qu.'n cy counter, and .1 w.ly III n-rmi­
n.lIt'thl·I lSCilldtnfoutpul vul tagt' . USUdJly
a n<o;islnf works fint' , abtlut 5tlK.

POwt'r u pthl' l"TO,dnd allow it to warm
up d Icw hou rs (t h.· In ngt'r, th .' bt-1t.'r) .
8dck tht ' s lug ou t to th l' s ldrt ing posinon.
This can be fou nd by no ting whcrc the
shiny ma rkr.. un th l' earn stac k begin . Pu t
the ftlVl'f h.I<:k on, 'IS ;t really affl'lis thc
oscillator fn" IUt'ncy, Taking thl' COVI'f on
and IIff, limt',lft.' rliml', i<; lh. ' t,.,J;uus part :
but it is v.'ry n. 't" <O;s.J. ry . Then, S1't thooscrl­
latnr III " :wctly 2.4.')5 Mcs by moving Ihl'
spring n >t.lin.'r lug on tht· Oldham cou­
pk-r d lilt l.. bit. (lui d pencil mark on thl'
mounting fr.tm" ,lint'tJ up with thl' lug. dS
your s tdrti ng poinl.

25

Th is is d ten -tur n PTO which
chdngl.-'S d Inldl u f 1Ml"S. Move the
O ldham co u pler nn t' tu m clock ­
wise.Tb c rounter s hould read 100
Kc high cr,or2.55 Ml"S, If it doesn't,
re m ove th ., ('tJVt'f, loosen the cam
stack cla mp screw ~lightly, an d
move thcca m stack wa sher und er
the fo llowl'r om' way o r th e ntht'r
so tha t Ih., tu ning t'ITOr is com­
pensatcd . Ik p lan ' the cover an d
check the fn-qu oncy. Wilh a litth­
p ractice, yo u ca n begi n to allow
for the capacit y (If thel'TOCOVt'r,
and include il in the amount cor­
rectcd for when ynu ad just the
ca m posit ion s.

When th is is com pleted for all
ton tu rn s , be sun' tn tighten the
clamp screw.a nd then sea l th e nut
o n th,' otht' r end. Lubrica te tht,
ca m star k, .m d pUI the ITO beck
togoehcr .

Aft.'r the PTO is re-assembled
to the rig. du Ih. , t'nd -JX, int ad just -

mont . (It is hard to make this adjustment
acruran-ly wit hout a VFO dial an d thl '
res t of Ihl ' tuning rnochanisrn.)

For othe-r modd l' I'Os, rd.'r 10 th oc hart
in p,lrt 1 10 gl'l. t he pn'pt'r tu ni ng rang!'
and number o f turns.
Fl C URE S

Th is is d view of the series end -point
dd justing roil, a nd Ihl' two temperature...
compensation ca ps 10 th., right . In Vt'ry
stubbo rn Cd _ whl'n' thr- end-point ad ­
justing screw sul l d llt'Sn' l have enough
cornpensanon ra ngt ' .tftt'r the baking step
is dune, a Single tum may be ca ref ully
removed fro m thi s c oilto bring theadjust­
mont back in to r.lngl ' ,
H C UR E6

BI'Wilrl' of chea p imitations! Here is d
Collins-clon e I"TO hu m .10 R390A. Ho w
this m an ufa cturer managed to meet ron­
tr.hi specificanons 1'1\ never kn ow. Thi s
thing W.lS removed frum an early sixt il.-'S
St.'w.trt , W,lml'r rec eiver a nd d ro pped
dt't'ply inlo my junk bux dfter a fruslrating
two wl,'buf wo rkCNut 01 Stl'wdn-Wdrnt'r

' ontinur d on polgr 2<f
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