
JElLJEC1fJRKC
JRATDKO

celebrating a bygone era

$2.5lJ



ELECT RIC RADIO
puM...tw.d mMtNr hy EW<trir Il.odi<> rr-. Inc.

1_ 3 Counly R...d G. Conn. co n12I~7S

~ CY... J"Ol"IdKt' p.1id ..I Cart.., . CO .nd .odd,h.......l ulf"""
Aul ODlo�oII

ISSN 1043-_

J>o,.t",...t... wnd ..ot....... c ....nll... 10: Elm';.. R.odio
14M3 COUnl)' Ro.d G
('~OJ 1I1.121-tS7S

a~ 1W7 by f1<dn< R.od... "-W .

Editor - B.lrT)' R. wiseman , N6CSW
Offi~ I\i.ln.lg...r · Shi rl...y A. WiSE-m.ln

fk.c1ric R.oJII' i-. publ i1J>..d pnm. n ly f", I........ w ...., "rf"""<""'I.. vinl..Kt'K""
.ond I......... who ..... inl.,,,,,,tt..J in t..... h I"""" of rollJ II ' , II C. ....'f't"J Ih.ol t.....
""'t;" "I'II' w,1I r " 'v;'''' insri , . , ;.", ..nd ...........r..I':~"'"'I tn ...~w..'t<>n, n-slo .......
..nt1 b,..M.·....

w~ rJ""..,,1' ''' ' n" ..... d ,·... h' , ur r ly "",,~n.1 fm f R. (lou, r , lm..ry in ,.."",
Is in " ,tid , ... ,hdl , ,,·'''' i,, t" vint"" .. "-juirn" "" !"f"'r,'tint; with .,n ' ·"'ph..,;,
"" AM, hut ",tid , .,. , '" CW ,,,,d SSIl ...... "I.., n'....],..1. I'h",,", " I h., ,,,", In t""' ,
hdm,h''''h .0,,' " Iwdy' dpp" '("i,," ..J. W~ invito· tht_ · ;n l,·n .,;to..J in W,itin ll fo,
ER ,,, w, il.· '" ,'all

Rl"gul.lt m nlri bulors include:
w..1t Hul, h" n" KIH;V, B,Il Kl...._ .... ,.... KDO IIG; R.y O!;I..rw ald ,

NO ()MS; D.. ,·.. I. hm l. WA"VVL; J,m ".n~>n. WMI(GI; C h....- ~ 1''''''''....
WA1ZL ".; IN nn,. I' .,<h. KOUk); Bob l-n.ni•.,n , W1UIlE; D.I Gi~non.

I(W II; Rot> IImw".'..>n. K"RB; Don M <I " , "' '''1M. 1.(' M<C<>y.
WUC,,; Kurt M,"~ • • NMWG W; ........ ..n B W <o(:lt .y ; IIn" n 1I..,m.,
w.-.sUI' I( ..nd 01""'".



IIEDITOR'-S CO MMENTS ,I

TABLE OF CONTENTS
1 l•• , ~",~ Il." k "............. . ,.,., 1'11 11 '1'
4 1'1"" 10 " U.,d", in 11 " ,' '''m ............ . ".. .... WAnlN
11 ,.:-~"')J\ I I IUI( I},d .·. N uml..·. I ,ist "I" .~ I.• • I.'M·k I .
14 , " I.K'· I(~,I" .. .,,, I ,iw 1" " ,,,,,,,. 1' 2 1'11111:
16 1'11..,,,.
I" T.... 1.1,.,••• "I•."' .....
1M u..~ 'r"' ·. AM I IJI.. I. ' r _........ . 1'111
I ~ "'m'd~" N.~ .

10 "",,W I t" I'" j " . '(. ... . l k~. lI k , t M , ·k. j '••I 2.......... "' . "n
240 " Il ,,,U ~' IJC-lJC fl....'.,,C, ,· , .......... N~II U

:!'I Du • ".1 Wlle[ . S>kt>, "'''I' __.__ _ "' U S T
JlI C..I ,I" AMI T nhK'~inK n OY1U<h I""' , "'I IH j
1 1 It Rrv_ " , C "'.. n '~"'. It"".,,·......4,., h I.. WRan ;1
11 QSTV,~.. A Urr I.., T..... ._._•._•.•__ ". W4.' l l f
.M It I........ 1t 1C·'Y " ..l,.•._ ..~...__.•._•.•_•. 1( 1<;('

n \l~.....,. 1 , _ __. _.__. !111lt ll
)01 0 .. ...' .

1 1



Looking Back
lo y ' ,<' w M« '..y, wiler
1'iOO l ,j ~ h o M .

"iil ~... n'~,"'M " '111..1
m cco y"" i "

( ;'~'''''''' ..n... ~ '7t ; ~ . J "'!'I....t .....
.... .. · 11 .I'd • • lnl .. I 10.1 do, ..

« 01 10< ' l r .>I 0 h", ·
.-. I&p.o. ' ', ~ "Illli _I ' ...t
u.......-.I , 'nll 1,10 H.·,>!
.........-.1<>. '1. >1 '-"'T J u""K , ....
......... , ""'r ,rh.. '.on' ,,,<"'"''''
,t..- po 1. 1 ' ''1: "Kil l
" n""II: ,10,.. 1 .. ,II Iff y d ,..
.... po>l, , It , ,.,l'>o- h-., .1
........ ,,, 1 L•..,. ,n ,,,,1 ,
rio ,10" , r '. , ' ..1 .
"' '.11 ' ,,0.1•• W.. ,k-·
" linn! , ,1•. " .., 1 , ~, .11 ,....
,.,. .. ...' .. '1 ' A. ' 1 L... ' ... . ,i><-
,...1. I""'I'~. "" 11 .1,, .. h"m ,h..,"U .."'.
.."., 1 In I ""k.1 ,I,·p.o ..
II, ( ~••"".n.W 11,~ . 1." , ,1 ( -. m r >lI.
WWl ll .",,1 .",,,. ,,,,I.- I Ln" ... th ...
II. " .., ~,'h .,,,1," ,.,1 , 1-1/".. I .om ,·.·.t. '"
,t,., I ... ,11 hr." ' ''' Ill lo u"

1''' 1'1'''''' ,,'ro ,," ,,'" , " " " Id ",., .1"", ,,
'" 1'''''' "'/,." 10.' 1'1"',,,,1 '" ,I" ,..,' " .....
I.., A " ..., ",.,1."", ,,,'. ,I" " hl .It .,11 " "'. ,
'h '·I\"ld.·" " ' d ,,' " NNI WI" ·,, I " .•.,,,
'M" ,I ..· ' .... I"..",! ,1" 1""'"'' ''' ' ,I,,' '''
", .·,,· ,1,,· .,, 11 " "' '''1:""'I""""" " ~" "f:"
Cr.rnm.·, . IIiIl l!' ..,10" "'A' ,10,' I" " , .
...·m~ ,.. Ion .. dl."It"" .",1 I ·1..·, ·.· , ....
" ...IV , ,,."" " •.~... "'~,I ,I , tI ~ · 1 ,~ h ,
...",.1I}, ,," It.·" . , .1..·, 10,,·' .
• nd ..... , ,.. ~ .. y . ""',,,,,10 .... 1..11 mA Y
.tn,,,,,, , h.. ".It I "~ ,m ~I ,..
..........." , A 1 :1.""'. 1
f J ,' .... II , ( ~" "I W II', . nd I~ ...
'-I". lli l f'; , , 1 ·1<.....·.,
.0..-.. V ( \\illfQ
.....t yo Iv 1.1t", ~I< I .. ,,'" .......
_~""" , ", ... ·~ ..· r l .h' " . · 1 I"
04.1" .."" w 1I 1rv h....I TIS
..h"h ...."od~" 1"' I I"",, d' .. ... ,

s,.","",. I,,, . 1",,, , ~., 1,'11,'" • "rd'
... tlh 'I"'"'''''''' h , , ",,·..,1..· 1- I ~ ,.J

C. mrhrll .".." , II ..• ,1,·1'. " '''. h·w
. ... .. I. ,.·, "hr" V.." .. " , ' r"'nl ,,, 1:"
, " 'lor 1 '.',· ...", In.. "I
I "'... ~ h Uon ll , II"" • • nd
,- ,..h ",h,m.. I Iol,'..",. h i T'I' ,....
W IIU ....' , hr Vl n ' Itt".

I h..,' r ..,1'1 -..1 ,I. " "",1M'"
..·,' h ..... 1hr1 "' "..,. , <o< .
" 11> h.,1' hr , ..,,_ ny .trp,o..__ ,.fAIII{I_ W 1 1 1,. I.o'l\" ' .. .
I , _1 n,,, , 111 1.. ",,'Ir
It._ I ,n \\i 11 .1. ( · n In .oJJ.-
. ...............1"" ~ ,.. 1 .
lot< j, ,.llv. I"'" 1.oI< l.l ~.. ~ ....
..I' • ..t " ,,, Il""'.

A ll ," '" , , h.I.I .....
..I';.....t '-4, , . " ,•••_
~ " ",,,,1 Ihr . '''' '' ''v j,~ I" n " ,; " ..
, ·, ~ I .·.. , rv l plu.h,,,·'nK
~,,,,,,•. , "" " , In,,,,.h
W...II . ""..~ l ' ·10 1"'''' '''1''",.
......... . ,1..1 " d" "~I " ", ·n...." ' ......
th"'K ,10,· I .'-d';"'· " .. 1, ..,,;.·, ,to _.,., r · J

...'w '"In ~u" h "'d, l . ... . , 10.11 ..
~ ""..n .. ,... 10"..., 1.,1, , ~.., I ·,,· w.'
• "'-'J K,_ ..I n·.''''''" I,,,"""'I: ,I", ~ '" '"
'h." ~''''I:'' .. Iw..y~ ",1...,- "... w,, ' ~ -

"'Khot ' 10. ' " " ' " ,1..·" , hy ,'",,,m,,,,,, '." .
"'I: w;'h '10,'''' " " ., ,,,,;,,1.,, h." .. " ','
,,,,, I,, " '."" ",.. I 1"'11' ••1 ,I" , ..."'". li m,·

Ar,,1 "".., ""I""'."'. "'.' ", ..,M " " ' .
,,,,,1 . " ,I.tt"''''1'' 10" II! " ,10 " .., ...."' ....
m.·.m' ,I.." ""''''v ,,' ' h ,' .. I"... " ..'" ""'m
I..·. , "'•." . I" " ,,, ',, I' " ,,' loy II..· ,... 10,,;, .,

'~l""""'''' , "'",,~1 "'U'''' "· A,I,·",
,h".~ dl.. ,,,, 11,., .",1 ..·1.... ,I,,· I " ' K' '''
.. , ,,.,, , 1" " ..I~v . h r 'J .1• • • ( ~" .. K..
,, ·,... I,I ,, ~ ." 1~' I '·d ll'''.,. ,ft..l ,
~",l ,I, · ..", ' hr , hn 1 ''' ....lnd' ;, ...
"'" lli r " ·I....J " .. , . n,,,·.·,,, ,
....., 'hrln \ \ •. h l . ,,~',.u<v ,
..""lot ''''' 'PO' ,"" k... !<rl, "'.....
,,,,; I""'" " , . hr ,,,,,,I ,..'",I.,. ,
"". _ ,,' Iv w t ,.1 _ n ' vp ,,,,;
A "" h.ch "' ... ~k-..l
.'. w I1' h ,_J>Io.,........ ,.... ,
..... ,,, l.o ~.. ' .." , ,...1 • ..t.....--
.- B,·..........' l Wr .' 11...... " .,,1.



WII C l' .lt wur k in the T t'chniu IUt>pdrtm l"II1 .11 ARR L

the Gen t-'r ,ll M,m.l~l'r ' s (If(in' t llol l w e
h old more im pu rldnl j.lbs In d o but to I'"~

dVdil. One Ihin); dbHut Ih.lt chore t hll ll~h

WdS Ihdt lin,' ~nl to nw"" ,I 101 of .!i Ut' r ­
l'nt ha ms . O nt' inciden t I recall wo rth ,I

( h ud d e W,IS w hen I W.1S ( ,III,' d nullo
till' rl' cq1lioll .In' ,1 In 1,lk l' a \' isil n r
arou nd . I w ent ou t an d introd uced rny­
self a nd ,11 th ,1 1 momen t another vj"ilo r
crucre...l Iht· lo l:>by .Hld I W,1S dSlt...t to
tdke the m both ,I round ,1t tilt' s.dnlt' t ime.
\Vhol l t u r nc...1 ou t In be hil.lrinus W,lS

that both o f thes e hams wvre DXl'r S ­
a v id Dxers - a nd durin~ Ilw w ho It, lour
t111'y d ld nll lhi n~ hut Iry to ou tb r,lg c.u-h
other !

ln ad d ition to the t'ditors, Geo rg e,
Dun, a nd Hymn ,-.til ing M ikles , Ih,'y
also hold ot he r impurl.ml jobs ttl .10_
Byron WdS handbook t ...litor; d big jub
beca use the h.mdbuok had In hot' ~une
over each y",Jr. 1remember th at lIy tril'd
10 ch,Ul~t' ,Ibo llt one-t hird of th e boo k ,

t,.It-h )'t 'ol r .JIld tlMI 1111'<111 1 m.my con­
s trucuon pruj. ....ts wh ich Wt' ,111 10111.. r,l rt
ill . O.:t-as iu n,lI ly , 01 QST a rfu-h- would
.tn doub le d u ty ..Ill .! WHUJd ..lppt.-,rr in
Q ST .m t! tllt' li Iw ....Ii"·d .1g,l ;n .m d put
in lilt' h.mdl:>tlok .

K"l' p n ne I h in i~ in m ind lu-re, C t·ll rg. ,
C r.ml ll1,'r n· .HI, t'di lt'd , an d p.ls~'d on
c veryt h tng. As to tec hnical ,Ib ilil y , II\'
and Byron were o n .1 p,Jr with c.sch
other. I ,J1W,1yS h-lt that Ilywn W,l S tfw
better w riter-in Ill,my w .lys . I dl w.lyS
Sol id Ih.11 he cou ld ha ve been Ollt' (If tlu ­
grt·.11 author-s of novels if Ill' evr- r p u t
h is mi nd In it . 1Iul h,' \V ,IS .m d is ,I h.un .
lIo th hean d C;"or~,' were wh.rt I would
,',111 d ,·d ic ,lI" t1 .un.ncurs. Now ~t'l i h i s ;

(1lwy bo th were dev oted C W Iy pt's ) in
m y t'nti re carve r ,It A RRL I only heard
G rammer on phlillt' llIlCl' 01110.1 the sam e
fo r IlYfllll . They wereboth It-"!>tin~ phom­
rigs -h i! BUT-.md this is tht , rt"ol lly bi~

IlUTT-mod u 1.1Iillll tt'('h niqlll's were co n -

f on l i n u .'d lin pdg.. 37
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Figure 2. T· 195 Fro nt panet Iayou t. (T M 11-806)

The Ir ro m o unt s two oBA6 tubes ,
one eac-h for th e nscifla to r ,1I1d b u ffer
amplifier .Th e first multiplier on th l' RF
dr-iver chass is is <l 6AUtl, followed by
6A Ktlsl'wnJ and th i rd rnult tplicrs.The
PA d river is ,1 5763 .

Up to Ih is poin t in the I{F cha in lu n­
ing is a mechan ica l Iunct jon, co ntrolled
by lu m inKfro nt panel knobs manually
or .1I lowi ng these sa me knobs to be
turned by th .. mechanical "a u to tu ne"

5

,lSSt' mh lil'S of w h ich more will be s.lid
I,l lt' f . From here-on t hrl lll ~h t ill' PA ,l nd
dn h' nlhl l u n i n~ syste m, hOWI'VCT, ad ­
ju s t rn cn ts aft' perfornu-d ,lU !Ol ll d t ir,l lIy

by elect ronic ci rcui ts w h ich make th t'
nt'(l'SS,lry ph.,St' a nd im pedance mea ­
su remcn ts to d eterm ine re,>on.l ncc an d
In,H.ling . Tbcse ci rcu its , in turn, drtve
"servo" a m p lifit'rs and motors which
,lc tU,l lly "d ip" ,md "IOdd M the PA. There
drt' nn external co n tro ls on the T-19S to

c on linuf'd n f'd P'"IIl"
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Figurf' 3. T·195, lop view w ilh C;J.Sf' r ..mov..d (TM 11-806)

wh ip represents <I nunc comple x and
vartablcload . At the lo w frequen cy end
(15(Xlld 11- ) th is wou ld ,1ppt'M ,IS a wry
small resis tance in sc ncs wit h ,1 vt'ry
hi gh ca pacit ive react ance. As the {no'·
qUt'ncy rises the n 's is t ivt, co m pone n t
increa ses in va lue a nd the reactive co m ­
ponent d t'Crt>,lst"S un lil the sys te m be­
com..-s p u rely res ist ive [ap prox . 35
ohm s) around 16 m l lz. Above th is, th e
radiation rt"Sis tanct' ri~'s accom panied
by an incn'a s in g inducti ve com ponent.

The T-J 95 accommodates .III uf th is
with a wide range va ncblc in d uc tor,
two g e ngcd va riabl e ca p,lC i to rs , .l
my riad of fixed cap aci to rs oi nd a 10 1of
sw itc h ing , nastcally , the tu ner is co n ­
figun'd as a pl -ne twork on ba nd s 1
through 4 (1.5 - 3,0 m il,.), ,IS an "L"
network on band s 5 through 7 (3 • I}

m ill), ,lS an "L" network with J. se ries
outpu t ca pactto r on band 8 (9 - 12 mt'l z),
and as a pi network w it h series o u tput
ca paci to rs on ba nds 9 a nd 10 ( 12 - 20
mllz).

Rt'Stmol nn' of th e nt'l wo rk is ma in -

7

tained by tho v,lr i,lb lt' "a nte-nna" ca p,lt"i ­
tors mcntiom-d above-w h ich art" always
connected to the in p u t s td o of the ctr­
cu lt {i.e., 10 1111' t'nt! con necte d to tilt' I' A
1,lI1k) , Resonance is St' l1st,d by anot her
di snim in al or w hich co m p dr t.'s th e
p h,lS" o f the vn ll,l g t' a nd c u r ren t a t thl'
input o f the ,l nt, 'nn,l tune r, product's
er ror voltages which Me chop ped, am ­
pl i fied and dp plit'J tn oJ, se-rvo motor
which drtves the a nte n na capacito rs 10

main tai n tuner n'son.l nc,' th e Solml' as is
d one in th e rA>St'i' above. A gdin, co r­
n-cuons ta ke pla ce very rapid ly.

I.(),\d ing is con trolled b y another d is­
crim inato r which comp.lrt.'s the ratio of
vOIt.lgt' 10 cu rrent ,It tht, in pu t e nd o f
the antenna tuner, i.e . measures iru ­
pcdan ce . This dtscnmtnator p roduces
error vnltagt's w hen the impeda nce ,1t
th e input to th e ,mlt'I1IM tu n ing net­
work is g rea te r o r less th an 73 oh m s.
Th ..,se e rr o r signals Iced ye t a nothe r
chop pt' r /a m p lificr/ moto r loop w hic h
.lrivl's the variable in d uctor u ntil the
r A is presente d wuh the p roper 73 ohm

cn n li n uf'd nul p .ll jl;f'
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Fig u re 4. T-to,lS, bullum view wi lh (,) " 1" u"nuwt'd (T M Il -SOf1j

shu I d o wn tho se t w ithin 15 sec o nds Ilf
fan f.li lur" o r .Iir blockage. 11o,11 s.' nso rs
a rc ot so inrlud ed at ol h,'r s t r" h').;it­
po in ts o n Ih" chd s"i s .
H is to ry

Th.·CRC - lo,I was dcs tgnod hy Cu lli ns
as a succ essor 10 the BC-506. Produc­
tion s tdr l."lI in 10,151.) o r 1951. I oint s ti ll
5ot"arehing fur Information u n develop­
me nt an d production his tory. quanti­
ties , d ep lo yment, e tc. which w ill h.' th...
subj...ct of a fu ture a rti cle . The o nl y
ma nu fact u rers I h.w . ' been able to td cn ­
lify 10 d .II., M., Collins and Stm m b.'rg­
Carlso n.
Opera ling The T -195

The firs t rh.I1Jl'l1g... in pu tt ing llllt' o f
the se tr.msmluers on th... air is co rnin;.i
up w it h ,1s uitab le po w.' r supp ty. I\ t full
st rap on I\ M pholl e thi s bea st d raws
more th an 40 ampl' res a nd un ils wi th
the ortgtnat d ynamotor s w ill ha ve .1
s la r t ing su rgl' o f 250 .Im p s o r more .
How eve r, in I.el' p ing wi th its veh icular
ro ll' Ihl' ~I W.IS d .'s ig ned 10 ope ra te

•

(lV,'rd wide r.l n);. , o f inp ul vo lt ,lge. II is
no t pMIil"u ldr ly fu ssy about n 'gu l.l t iu n
o r rirplt'• •and th ... d yn,1I11.lhH rd .lys
w ere l'Spt"t.-ia.lly .It·si gnl'd to hold in
under severe s ta rt -up vtlll .lg'· <;,Ijo;" .IS
ment toncd h,·foTt,. 1\ s im p lt' "bru te
force" su p r ly (Ir.Jn sfornll'r, so lid -s t,lt"
n -.:tifit'rs anti 200,000 mlt d or so of fil­
It'rin jo;) will w o r k just firn-. The firs t
su p p ly USt' tI here .It r.ldi o W A3YXN
Wol S an o ld s" fvin ' c t.rt io n "bot-sho t"
b.ltlery ch.lrjo;t' r w ith ,I hrid~., r. '.·t ifit'!"
added an d a hunch o f compu ter e,lp s
..Irarp,'d o n th... s id .'.

It is dls n poss ib le 10 us. ' , I p ,t ir of
sOl,IJI.' r su p pfies hen' , Th.' transrnluc r
IIMd is IW.ltly "plit .rt tlu-fou r-pin powl'r
input con nec to r. Pin "II" (.,. 'ds +2H vd c
the h igh vn lt.lgl' dynamoto r only . (' in
" 1\ " ).;Ot'S to th e lo w vo ll,1);" d yn.unot o r
,lIu l IIw rest o f lIlt' s l'l ( ind uding the R­
J q2 receiver if connt'r h 'd j .m d the load
d ivision is vi rtually even . ( I' ins "C" a nd
"[) " provide the prim,Hy Ilt'jo;,l t ivc re­
lu rn III chassis g round .)

cllnlinuf' J nu l p.lgf'
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A s l" ck o f a rou nd 1,0 00 R-3IJOAs ..t th e 5 1. [u tiens Creek Ann u , in Pnrrs m outb,
Vi q~in i ,) . T heM" rec etvers 5;1 1u ubi d e w ithou l.a n y p roh'elion f rom th e w eather for
over oil year. PlIO'" by CIr".-I. Ri,'I,..I, IVA"" "C.

R-390A I U RR H-Cl'iVNS read y for Desert
Sto rm . Due to the a brupt e nd u f Desert
Sto rm, tht'Y were never shi pped . Loo k
for fhl"St-' to be offe red on the surplus
ma r ke t soo n,

It was mcntlom-d in the ],lst ,uli cll'
tha t d 1.lr/;(' n um ber of surp lus R ·J~OAs

were in a m ilil ilry w a reho us e in the
southwestern Uni ted S ta tes. Wd l. l milY
need a geogra p hy I l·~..on, th,'y were ,IC­

tua lly s to red outdoors a l 5 1. [uhcns
C rt"l'k An nel( in Portsmou th . VA . The
foli owinJ; ex cerpts Me cour tesy o f [im
Thom pson. W4T1iU of the Rad io works
in Po r tsmou th . VA .

The sto ry llt'>;iIlS, from m y point o f
view, wi th a gi gan tic p ih' of mo re than
COOO1<·340A receivers (by my l'stim,ite),
there they were, s tac ked u nder the
bright Virginia su n o n a col d win ter
d ay, The pill' wa s perhaps fifly fee t
Stlu,1f1' a nd more th an s ilt. feet hi gh . II
w as an incredible s ig ht. To m .lOYu f us ,
he re s toud, row upon fOW, pt'rh.,ps th e

13

fint's l receiver I' Vt'r l'n~illt'l' rt-d . Of
co u rse, th at wa s before the fav ,lf;I'S o f a
yl ',1f o r more s i ltin~ in ttu- rai n, snow,
s ll'l,t a nd h.li l look rhe t r inevitab le loll .
The s ,III' too \.. pl ,h "I' April ! 1, 1497,

Th is wi ll p rol Mllly be the 1.1SI Lugo
s.l lt' Ilf R-3lJOA 's I'VI' f. Most of them wer- e
si>;n,l\ in t('lIi gencl' receivers w ith th e
ml',h,mica l-J igil.lI li FO knobs . Almosl
.111 were 1967 EAe R-3QOA 's. T he Fowll' f
Ind ustries St'r ia l number I W.1 S in this
pill'.

Swa pp ing nomen cla tu res tags wa s
\'l' ry com mon in th l' military toavnid
p roblem s with propl'fty o ffin 'fs when
receivers we re sen t in fo r mainten ance.
C h uc k Teeter's, W4 MEW sen t mea Il't ­
IN dt'tail in g how th is prob lem was
solved . A I.u ge number (.,bout 6.5(0)
tags WNt' m .I,lt' up <I t Ft. Mo n mouth.
Ap proximdtdy I,500 W N I' print ed w ith
the I·UI-l-P If-51 o rder number for the
Colli ns R-390 (nut A) receivers . 5,000
mort' w ere made lo r R-390A 's . The \4 55

co n tin ued o n p~ lt~ J.t,
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M ich .wl McG inn is , N6T YF, in h is v in l .lg l' hamshack . His A M I'0si tion, on th e
left, o msis ls IIf .1 Des k KW, d Vd li.l I1 I, .1 R ,IlI}; l' f ,,1 G ln b,' Scou t ,I lI d 751\ -4 receiver.
O n th e ri~ h t s id t' h is SS II positio n co n s is ts o f a Co ll ins S- li ne , Swan 600 twins a nd
a S w an 701lC X.

Ceorge Cngs wt' l l, Wl WA X, in h is haffi sh .lel... fi e Wd S th .. au thor o f (.lsi -month's
"T h e Tu rb o Va liil n l" arficle.
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Gera ld Mo rr is, K6QY, wi th so m e of h i.. vintolge g e.t r. For AM h e uses the Vdli.ml
and 5)( -28. For 55" he u ses th e CE l OOV w ith euher the 5X ·28 or R-J<JOA co u p led
wit h th e C E S ldeba nd Sf leer, A C tnbe M .llcht"r S r. e n te nna tu ne r is s h ow n s i ll i ng
on top of Ih e Vdli ..nl .
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Pr o tot ype product d el e ctor un d e r
ev.lllu",tion . Notice the A G e ,Imp b ui lt
o n ,I s m", 11 b oard n e xt 10 the
tn ns formll' r.

ba nd selec tc-d . Beca use the, meter is
"ba ckwa rd " n'oJdin~ (off: full !'>(" .l le ) I
Iai l...-d to come up wi th a s im pll.' W.lY to
mak e tt mo rcloga rithmic. ] fo un d u sing
S7(·-,q dBm ,It the-a nte nna in put jas the
calibr.l lio n pumt o n 20 meters p ru..tun ·d
the most sati s fac tory rc·su lt . nu l ~ ivt'

si~n.l l reports wit h .1 g rai n o f salt !
Pro d uct D etector Imp ro v e m ent

ll ca th kits p ro du ct det ector W.1S
fra nkly ,1 P O llf piece of w o rk . [t is abo ut
equa lly us ef u l ;IS ,1 di stortion ~l'nl' r,l tllr

<IS it is iI product d etect or. Dist ort ion
wa s im p rov ed by cha nXes to th .., AGe
sys tem , bu t it W.1S s ti ll unacceptab ly
hi~h . Wit h .m a n tenna in pu t s iJ;ll.l l ll f ­
65d UnJ and the IF dnd RF j.;din co ntrols
full y on, th...• outp u t of the prod uct d ..·•

21

te e te r wa s ctc a r ty bl..'in ~

driven into nun linea rj ty as
ca n be sc....·n in the• oscillo­
sc ope waveforms in Fig u re
5. The inpu t sign.l l 10 th e
product detector ca n he re ­
d uced by ch.m~i ng th e g rtd
r...-s tsto r o n pin 7 o f Ihe 6CS6
pmduct detector from -I70 K
10 22 K (M"C Figure b ). [ust
th is o ne simple cha nge rc­
su l tcd in m uch cleaner SSB
audio, but III my t'a rs it s t ill
sounded ro ugh a nd hold high
a moun Is ( I f internuK.I u tanon
d is tornon.

Hea th tr n-d to d o I'vt> ry ·
thi ng in 11111' tube w h ich act s
,I S bo th BFO osctltatcr an d
p ro d uct detector. There a re
two .~ I'p ,l r i1 t c problems with
th is des ign which rontrib­
ut e to lousy aud io . First , os­
c ill.l lo r "p u ll ing " within th e
tub...• results in very d istort...-d
low fwq lll'nd l'S, giv i n~ it .1

ro ugh sou nd . If yu u luo k at
th ...•out p ut of th ...· product detector o n an
oscilloscope, )'u u w ill St ....• tha t ,IS the
a ud to ~lles down in fn" lut'ncy, it
ch.mges from a sint' wave 10 a sen ...'S o f
~p i k l'S. The os c Hl.no r is lih'rJ. l1y Iry in~

to "sync u p " to th e frt 'q lll'ncy u f th e
inco m ing:IF s ig:na l, wh ich bL'Kin s to S\.' +

riou s ly d istort rh...• waveform al abou t
bOO l i z. Second , the BFO waveform seen
.11 Ih...• o u lp u l of th e p roduct d l' t...x tcr
w as a sa w tooth rather than J.s inl' wa n',
wh ic h r es ulted in Ill is o f
tn tcrmod ulanon disto r tio n . Th is gets
on you r nerves \"NY qu it-kly - it so un ds
likl' ,I ba d Sp l' ,l kt' r IIr tha t st llll l'l h inl; is
rl'SOn.lling and bU/Jing in tlu- aud in.

Afh'r much l'xperiTlll'llI .ltioll, [ can
S.l Y that I am no t ,1 fan o f sclf-cxct tc-d
prod u ct detectors th.1I n pl' r.l tc atlew IF
frequ ...-nci ...·s like the Moh.l wk's SO kll z
sec ond IF. My a tt empts to co rrec t the ir
tlt'si gn w ere nnl y par tially succe·ss lul ,
so I fina lly gevc u p and jus t rt'd l·si gn...·d

conti nu..d n .. xl pol';"
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Figure 5. ln th e top p hoto t he gross n on lin u ril y is rt"adil y a p pa re n t in the p roduct
d etector ou tpu t. Th e bo ttom p holo shews the p roduct detector output a fte r
modl f lca ti on .

the th in~ . The lwst I cou ld get out of it
W<l S a trta ug u la r waveform , which was
an Improveme n t over th e sa w tooth
wa ve, but it s till led to th e gen era tion o f
di stortion prod ucts.

The new p roduct detecto r and BFO
are sho w n in Figun' 7, w h ich 'S t ill USl'S ,1
6CS6 to make changing it s im p le . Th e
add itio n o f a MOSF ET co rrec ts borh
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p rob lems with Heath's dl'si~n by Sl'p ,l­
r,l tin ~ till' BFO ,1Ild pro d uct detector
funct io ns. In ad di t io n to su bs tan tia lly
n 'ducinl!; osci lla tor pu lli ng, yo u w ill
notice tha 1 the 50 kl Iz out put at the
plate of the p roduct d l'h'("tor is .1 nice
clean stne wa ve r"t ht,t UMn a s,)w lt\(Jth,
VolStl y red ucing lnte rmod ulanon d is­
to rt ion (remember that a sawtooth Wol ve
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in)'; on the AM detect or- by th" AN I,
diode as it turm-d on a nd off du ring
eac h audio cy cle (w hic h it shou ld n' t
have been d oing) w h ich W,l S ,-au si ng
the AM distortion. MJke th e A N L wo rk
properly, a nd bo th fo rms o f d ist orjion
will disappear. TIlt'se .1ft.' ca stty fi xed
by m,lking these c ho nges : remove the
6ROK and l OOK st'Ties rost stors fro m the
plate of till' ANI . d itld e w hich fo rml' rl y
served as the vo lt,lge div ider fo r the S­
meter .l m p , Add a 22K fro m tilt' anod e
of the ANL di ode (p in 6 ) to ground
(m uc h I"SS than thl' t llt' o rd ic <1 11y co r­
rcc t valu e of lOOK due to ci rcu it IlISSt'S,
so u rce im peda nces. e tc .}. eh,mge the
220 p F Oil p in 8 of th t, J iOlh· detector to
750 pF. Wil h these cha nges in pl ace , th e
notsc Hrnu cr works su rp ris ing ly wul l
cunsi d t'ri ng its s im p lic ity . You 'll be n-a l
ha ppy wi th th e AM a udi o too, constd ­
ort ng tha t the Mohaw k's co n fig u ra t ion
rea lly on ly illlows one s id eba nd fo r AM
recep tion .

Ilow cou ld Heath ha ve rnlscalculatcd
a bias poin t so cnt tca! 10 thi s circuit's
pro per o pe ra tion ? It is clear tha t it co u ld
neve r ha ve wo rke d as show n Oil the
schematic, and il w o u ld be difficu lt to
accep t th a t Hea th's t'llgim,,'rs s im p ly
could n't hear this much di s tor t ion or
fa il to no tice th at th e AN L ju s t di dn't
wo rk! Perhaps the AN L a node dt vi der

Figure 7. Modi f ied
de tector.

IH' O a nd p rodu ct
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resis tor .iccidcn t.ifl y ~o l

dl,l ng,'d when they doclded
it sho u ld ,1b o feed th e S­
rueter divich-r Or perhaps
Heath kne w about thi s uus­
ta ke and n,l t'.lscd J se rvice
b ullet in that I've just never
d iscovered.
Fidelity Im p ro vem e n ts

Nnw tha t m y Mohawk
W,lSp ro ducing und istl Jrt t'l1
AM .m d SSI~ s ig rhl ls, I no ­
tin ,d tha t tlu- a ud in ba d Vt'ry
p oo r fidclity . Usi ng ,J
Coll in s 270C - I spt' ,IIlt' r,7S

me ter Sl,lt i,· ,·r<ls llt' s vir tu.rlly ru mb led
the cabinets in my s hack in tIll' even illg .
Take a 1"0 1.. ill th e input Itltor s on the
12A"I"7 a ud io ,Jm p and ,11 the o utpu t o f
t he prod uc t d et ector in Fi ~url' fi . Usi ll~

fo: I I (2/11 I<C) to (,1h-ula h' till' -6 d II point
reveals thut H eat h had rolled nff till'
hi gh fn'"lll l' IWY rl'sl lt,ns, ' lw ginn ing a t
(,77 IL;:!! No wO lllf, ', it so u n d ,' d so
muffled . M.lybt' Iht'y th o ug ht roll ing
off <1 11 the h i/-;hs nlold t, thi s receiver so und
quieter (wh ich it d id , but th l' cost in
fiddi ly sun' wasn't worth it ). Ch'll\~il1~

the two filt er ca paci to rs 0 11 the input of
tht· 12AT7 ,Hldio ,Imp from SOO p f to
120 pF ,1I1d Illll' o f tlu- filtl'r t·'lp,l(·ilo rs
O il th e output ne tw ork o f th e p rod uct
detec-tor Irorn 500 pF to 120 p F [see
Ftgu ro h) produces much crisp,' r au d io
w ith a hi gh fn' '!m'Ill'y rolloff llt'g inn ing
,II 2.HZ kH z ,

TIlt' ,l ud io s till h,ld to n m uch h,ISS, so
I reduced the value of the coupli ng ca ­
paci to r on pin 7 of the hAQ5 audi o
OUlpu t s tit~t' fro m ,00.1 m Fd to 750 pr: ,
be g inn in/-;,1h .1 f~ / (Jel,lVt' low fn" III" I1 '"y
roll off ,11 450 li z. N ow the fideli ty ivn't
100 bad!
Pa rt Three Next Month

If you 've ma de the cha ng es outlined
so far , you no w h ave ,1 usable, bu t d ri fty,
recei ver. Fo rtunately, yo u' ll only ner-d
to con tin ue g iving the VFO ,1 twea k
t'V,' ry few m inutes to ke-ep those SSI3
s tg nats sound ing na tura l for jllst on,'
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Figure 1. Sch em a tic, 12-24 volt co n ve rter.

bot h the movi ng and statio na ry con ­
tacts arc mo unted o n lon g ribbons. This
type of relay tend s to s tick a nd not p ull
apart, p ulli ng the "sta tiona ry" con tac ts
togethe r rt'sult ing in blown fuses .C heck
10ma ke su re all con tacts "brea k'' before
"ma ke" wi th p len ty of clea rance between
opcncontccts. If not, again , blown fuses .
I fou nd that th e recom mended 10 a mp
contact, 12V Radio Shack relays mee t
allthese crite ria for both the sw itchi ng
and pulse genera ting relays.

The firs t thing to tunc up is the p ulse
gcn e re ttng relay, RLY2. The tric k here
is to wa tc h the switching relay a rma­
tu re, RLYl, wh ile sw ap p ing out vari ­
ou s values of RI / e 3 nea r the 47 ohm /
sOmF d values 0 11I~LY2 . What yo u want
to see is the b lurry im ,lge a t the to p of
the sw ing equ al to the image at th e
bottom of th e sw in g. (A n oscill osco pe
can be u sed to monitor the 24 vo lt out ­
put waveform under a 2A load and loo k
for 50% d uty cycl e).

Initia lly I ha d so me prob lem with the
sw itch ing rel ay s s ticki ng and I used a

vt'ry low resistance Ind uctor (SOT #12
cop 1" ' r wound in J. 2" )(2"x !" iron co re )
be t w een the two sw itc h ing co ntact s
wired toget her an d the co m m on poin t
o f the two rom p u ler ba tte ries . See Fig ­
li re I.

Th is inducto r lim ited the in iti a l con ­
tact cu rren t su rg e a nd "flas hed" the con ­
tact s clea n .I t brea k. A fter a few hours
operatio n, how ever, it W ;lS not ncccs­
sa ry to U Sl' this Ind uct o r. Maybe th e
initial manufactured relay co ntacts had
a s lig h t roundness tha t was fla ttened
a fter usc, in creasing the contact area ?
T ry runn ing wi thou t th is inductor .1

Iew hou rs under lig htload to serve the
sa m e p urpose. Bottom line, t ill' co m p u­
nen t v alues s how n for the rccorn ­
mended relays work.
Ope rati on a nd Results

In it ial te s t in g o f th is unit s ta r ted with
2 to 4 am p ca r la mps in series to ge t 24
vo lt load s. Under th e h ig he r load con ­
d it ions the outp ut voltage d ro p ped a
few volts . Pa ri of this was d ue ttl th e
in te rn a l re s ista nce o f gel cells I used as
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Bruce Kelley, W2ICE, Silen t Key
by Joh n Wa rd , KE2ST

I

Bruce Kdl~·y. co- fo und er and C u rd­
tUT of tbe Anliqut>w tr ctess A ssoc ianon's
Museum, p .1SS4-" J .1Wdy Th u rsd ay •6 Nov .
1997, 01 1 hi !'> horn e in 81txlm fit,IJ , Nt' W
Yor k. li t" WdS ti2.

Bruce was firs t licensed as WHAC Y in
1929. A n avld DX-eT from th e s ta r t, by
1933 hi' hold IOggl-d 75 co u nt r ies. u s ing
a 5 we n . o ne tu be t ra ns mi t ter. \Vh,'n hi'
reloc a ted in 1935, h is ca ll chdngt·J 10
W21CE, w hic h he ret a ined to th e present .

Bru ce bt·g.ln collt'ding tu bes in 1930 .
In 194Mhe exhi bi ted so me o f t lll' sl'.l1 th e
Roch es ter NY I I,lm ft·s t.l n 1952, tht' l.ll t"
Gt-'tlrgt·II.1Ih·rslln, W2GB, show ed IInKt'
some o f his uld ha m gea r, in cl udi ng "
1922 sp ark t ransmitter. Since Bru,",' ,1['

rea d y had .l fa i r sized lube co llt-'d iu n
and .1 bam, the 2 men J l'cided to p ool
their a rtif ac ts .1nJ s ta rt a m useum , This
was tbv bl'ginning of AWA . O thers 010­
nan-d ther r "old ju nk", and th.. l' llhib il
e xpa nd ed .

,.

As A \VA 's cura to r Bruc e Kelley
applied bl s sc...·m ingly boundles s en­
t-' r~y to the tad ., and was ac ti ve in
the m u se-u rn un l il ill health forced
him to rcnrc ! l'SS tha n 2 mont h s olgo ,
H ischa rism a i nsp iredothers to help,
h ut he w as alwa ys in the th k k of it ,
wo rking.at w h.lI he lov" d best.

Tod ay, AW A h,lS 4100 members ,
and the m useum h.ls 11Ilt' o f I h"lar~4

est a nd most illh'n 's l ing collecuons
of rad io, h·I,·g r.lph a nd televi sion
a rt ifa ct s in t ill' count ry . Hnu-e d idn' t
do it alone, hut it w o uld not be half
w ha t it is wit hout h is ins p iration and
dedication .

A nyom- who kn ew Br un ' would
tel l you he w as qu tto a rhara ctc r. A
guo d cu ra tor mus t he- co m pl e tel y
hu nt's l, <'In ti h.' W ,l S , 11.' w as also .1

narura l I..ader, .1 gn',l l sa lesman, a
con art ist [b u t I lInglU' in chee k; he

w a r n ed you bt'foro' h ,mJ ), a n d
l' Vt' ryo nt"s friend . Throug h m y a ssoci a ­
tion wi th hi m I ml'l d ' Vo'ns o f th e "g rand
o ld men" o f radio.

Fo r a ll h is accomp lish ments , I th ink
Br uce's g n·a tes t pasaion WolS a lw ays
I lam Radio . l ie w ould en thusias tically
t'ncou r<'l ge anyont' 10 gl'l <I license. if
th..y show ed even it h in l o f In te rest.
W ht 'n I moved 10 ml Klmfi d d in I lJH9,
Bruce got o n m y case to lea rn IIw code.
In jan . l lJ90, h.. .admirustc rcd m y Nov­
Icc exam, by Feb. I h.lll lMssed m y Ad ­
vanccd tost and W .1S on the ai r. I'd ha ve
nvvcr mad .. it w it ho u t h is COin ing and
good natured ribb ing.

Fare well Bru ce, W l ' w ill m iss yuu .

I' S· Eo1Gab le, K2M I'" l nA WAmemher
fur 20 yeol rs a nd ,1 kno w lcd gea ble· histo­
r tan, succeed s Bruc e as cu ra to r. Ed , w e
wish you <'III tbc best .



Colorado AMI THANKSGIVING DAY BASH 1997
by O rl in (OJ) Jenkins, K00J

Things got un d erway at 6 a .m. wi th KH0LIII Kenwuod 440S

Mary , KGO KO boring a hol t' in 3875 WDSBKO 1I ~'n ry Tempo I

wit h his usu a l b ig signa l from the Glob..- K600DM johnso n Vikin g II

King 5008 from atop Loo ko ut Moun - NUTE 53S Colli ns 3OK- )
KORZ 803 )ohnMJn Vi king II

la in near Colden, Colo . I sho wed u p a t WOCM m Johnson Vali"nt
6:30 and o perated as NTS u n til l 1 a .m . B&W 5100,
wh en we sh u t down . WI;;" ha d d tota l of Y"esu fTl OOOD
54 s ta tions chec k in . WSGYJ J(t'nwol"J TS-l:l50S w I

It...olthkit SK-220
CALL AMII T RA N SMITIER NOTYL Hea thki t OX-40 wI
KCeKO ,. Glol>r K ing 5008 BTl LIC 2000
WO FD 229 I lom ..bre w 8 13'5 KK7CM 873 Yaes u f l · 101
VESNT Hom ehr..w S IJ 's KUOE Kcn wouJ TS -b9OS

W7XXX Hea thkit O X·lOtI KIO IM Kcnwo...d TS-4J OS

W7JHS I h'<l th kil Apachr- KB7RYU 773 JuhnsunV,lli<lnl
KFOOW KJ 5 Hom ebrew Singlt' K13 AIIO n Hallicea ftcrs 11T-32A
W8Q RC, K7D U ,"" J (l hn ~nn Viking 1
WA7H MU IIt'<llhkit Ap.,cht, KC 0JIS Y,1t'~U i'T-101
KU AS '"' G lnlw King 500 KGOMR '". Cullins 32V- \
KOO/ 155 Cu lli ns n V-3 Juhnsnll V,ll i<l nl
)C I YJK '" Jo hn sun R<l ng" r II W1ZS R [ohnson R,ln gt'r
NU AUB ,., Jo hn son V.:a li.:a o l KF00T Kt'owo",,! TS-o,I4OS
WAUNUH eea H om ebr.. w 6 146 &. KU MB Kt'owt l<.1d TS-o,I4 US

Sw a n H F-100s W \OPH Ken wood T$-44 OS

co nl inuf'd on poIgf' 28

K00J oi l h i! o per. ti ng po sition; Co ll in! J2V-J tunsmitter .li n d 15 A-2 receiv e r.

3.
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I th ink Gera ld ha s a grea t idea . Th is is
somethin g we ca n all participate ln a nd it
mighl crea te more 10& IS meter act ivity.
However I w ould suggest that we move
off the ca lling frequen cy of 29.0 to 29.050
and from 21.4 t0 21.425. And if we make
contact we should quick ly move off o f
these frequencies. We shoul d a lso avoid
using these frequencies for QSOs; at least
for Ihe tim e be ing un til w e see hnw this
scheme works ou t.

Mystery Transformer
by C urt Re e d , N 7AII
411 Olive St., #3
Sandpoi n t, 10 838 64

I p ropose that we a ll s larl doing what
Gera ld s ugges ts - monitor and ca ll on
th e hou r an d half hou r o n 29.050 an d on
the q uarter ho u r and th ree q uarters hour
on ISM on 21.42S. Everyone sho u ld ha ve
th is issue by Ch ris tmasso let's s ta r t th is
routine on December 26. Next issue I'll
t ry to ha ve a re po rt o n how it's working
ou t.

Sh ir ley and I wi sh everyone a Me rry
Ch ris t mas and a Happy New Year .
N6CSW

I foun d this tra nsformer .11a h.1mfesl a couple of years ago an d have become ve ry
curio us about it . I wo nder if there is an ER reader who mi ght have som e in form a tion
on it. It is 2.5" 11 x 1.9"W x 1.7S"dt· t·p . It wei gh s .84 pou n ds an d has Taylor Super­
Mod ula tion Tra nsfo rm er marked on it .

If I receive any in form a tion o n thi s 'm ys te ry' tran sforme r I'll sha re it wi th llilTry
and he can p ut it in .1 fut ure Issue Iili
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