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u-.. .ho ....... vi 0....... AI<-o.artoio<l-. hia

SWL .and Mtivili<o P"'!P"-'-
btorod<ul ohon"lIYC' via K.ooIio Sot.l, h
Africa-UClD. Qui'o. Eq,uado• • nd fw ho
F~,,"""m lIIinol••nd 'M w.... I nd~...

In ,h~ I.t. 1920'• • nd 1930". many
"".... lI,a , "'~, ..." wi.h II... b.-lnS i ....
lrod ua-ot to the- c ry. t. l . 0.1 .nd It' •
c.oI ..h n..... , h<-y ..."5' .....1 to .
'ut.. ...J bo........... llCL Aft«.hry
......... out abour ohon 'hqI to.-
c_ ... SWL...... Alld '''''J hroonI
""""" ..,.... 'hruus~ "-i~
II....,. boa _.w.uo>.l rt ,.............
hamric .

1" " lob<. III 'M early 19JO', _,.,
I ..... ha.... l uoN Iu DC\. wi'h. I'M..o
..t>IM" p..ot""'l'al'l'T'" ..ad;" .... II IW'd
i ll N.... Y",k .t th. lim" • • nd """ ,."...
II;II~ ..h,w 11" ,,,,i"/I: . rou nd WOO k<"f, r
.......rd WIIUr, c......,.vilJoo. Fk,rkI. ofl'T
• fror _ of <ilia" ... .ho Iu",,", Ii.._of '__...... llw ......'~1
d"'f'f"'d ._ • puo&AI <:Md. <Uflfodmt
.lwt I .._lIwir bat DK. Bul. _ I.twr.
tIw _ ..._,N'"d , ..........
...... _ ifI ......P CaIIaI~
So I d id.. ', pt.t. fror boo. of~ l>uI

tlwy di4 ............ '"' pack<• ." Cha....
a... ." Cum_ h'...........lou", Flo, ·
ida • Thor Sun>lune Sl.at•.

51"."..."" Ii.,rllinl\. lil.~ A M. i••1",
.....ki"ll • """"oba..·k. Th;,; ph,'''''"'''''''''
Ju. bR-n ..nil""" p III 114 ...... of ' ''''
....". ...........&UI s.. M would toe-
_.I A M ham o.,.... "'bot .......
of ' hor~"Y thai ' Iwy _.1iWft.
.....ud of SWL·. _ ....... Word.
of _"1..1, nd rllcouu,..rne...
.......w~booodd..-t ...._
_ tM . if, Oil..... ha bo _ .
. nd ...ny ha_ born _ 10 AM
OJ""'"_,hio ... y.

At lDni Iooo,It IF'f""" , ..... w AIUtL
.. ..tll"'''..g tNt AM io """'" 10 ...y. " I
IN.., in , t><-ir FCC ","Il ion on ' Iv At.4
1"'''''' Iimi ' ......... ' ho')' h."" 801lC'!IO foil"
a. to I~ ,holt AM " I",,.'ion "h.o. "'..
cl.",li od" .Juri n, the' "".. Ii ..... ywto, Il<ol
•....,. ~ w ...... II'M-y .100 ..!<'d.
·jnIN~" in AM "p<>'.t ion hu no<
<honpd dr;o..wi<2l1r 11\ '"""" ".. .

0.0.- <DIIl..,y, m.y
;0. ,100. -so, Iu• ....oJ , n,'iGo...
..,...t..od • • ftd ..... '-01 r _ ..
.....p. AU ,..... _.10 bo!....., _. io
.....Ko:nwood. y........ 1<uon .......... _
->11> I l\lt>o~YP"'. hitoh~ lnDdula....
AM ' r.....mi' .... . .... a<'l'vily would .
Tho. "'''''p''nn ""11M III ... .... . m••!u..
." ,')' l<> d......"""" wh<th<.. l her~ i. 'Iv
..10... I',,'.m,;. l f", .",,11 I n ;k"". 111 bot<
,ho...... .. .

But Ilw fCC ....ill """S....p will> •
fi ">J-ttwft .If.__y".~'.

.......Nt -uy Ihry _ WlIl t-ame
nolis""-'d ....-." 10~ .1uI
__otb«~1h.oI .....

_"whik ia , .-.I... . ' '''' a>fI<rpl: '"
......... "".... ...;d'h. AM io.he ,. ..
....;/111 _ _....... lnrndly .... u.eo ·.

Whl" '''' ARIl.L"- a1mool In-.....J ,1w
bo..., o n AM, t "'-')' h.o"" 110...... compkt<.y
k'ft "" , ..... dock n n'Jl'lfd. SWL", ."<1
1lCl'.. In5l.-..d """inlin, o nly in ,.,m"
'" I'll>Vic<'ro a ' puh.... ...' ......... 'ho ARIIL
ohDuId ""_ b«.'n <uhtn''''8 and....,.,..,·
asJlIfI ohon..~_ .1Id lon>od<aot bond I....
_I..........do,...~~_ .....-~vI_ ......
_adio.

SPAid .. ndrr 0 .. , 1.0,. prnid....,
WASTWF CSKl. lIM .......... SWLdiw.
.... _ .ho 'J'MI ' hilNdl. Floyd 0......
lop. ..u . .. ........ SWL"...
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l OlA WII ~.S)(-4J wO R"
'J""'l.r. 1$1001, $ ll · loo ..i111 'J""'u".
($1h51. Slt·11 ..... .._ ...... ($.""'. Some
oddllicJoM1 11I.11ln.o/l<'d~ w;t .......
_ JI'Nft bo<hdod . 5-Z21t Ifr .«l.
5-V, Sll· Ill), 5-1,1I..1'd IfT..)7. I ohuuld

poitol ......... ........ -...--..
.- th.uo I "'".. __ .. ' ''"" p..t ...
_ ""y ..x.. 11I.1ho<1-.ftno·, SIl..o
.... $1OCl ,. 1, Nod",,,,,. ...yvU _

"" ..... -)..
It.oYi~ 1"1'''' J"""'>Nlly 'in W>lwd'

""" old NM..-l ooq....,.- ' hio Y"" , I
ooao .mAnd ........ NC......1'd NC-31)(.
~ unh -... ;" w .y puur <onJIl_
but ,he pm I~ -... 170 .Ad~ .....
"""",,,wi, I. p;.....1 ."""'n' 0 ' ""'P"d
. f'P'""""I,'I. Aho ..". ..... _ ) NC)(·
r, ($tOO 10 $1 'j(J)J 11(0·1 Wllh I rool ($151,
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_ eu WIIh. h4odcll Z2 ...ro C$.12Sl,
...' 11 ($I!oO), 6N2 (~.nd . n.......
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'The BC·37S'

II """""n".. '.!'Of'" ,h.I' ..,...jrm ,I".
......... t-lp1' ~....., ' Iw a. ... ",I>liufo
,..... ..Ny up '" 'hr mi ~ . _ ...."Y
....f'<"'U"<"' """'4IY <qU.pm<'S'I .. 041«-
.. _ . Thr 1lC-31S ...l ......
11,,10.. C_'" 1"'_ c..,id·19J(1".) _
",...rly" ..........m P" "'" by 1~1 - y"" il
....'v,,1 ..,,,/I di"hn<'i,," 'h""'Kh,,,,' 'M
.... f. I~ 'W d o.! ,h i. h' M", nl

.I.e · 'hor ,• ..... ... y , nJ • ..s DC·
m', w....J to rpl _ ,he
..~ .. "'1""" 'ion ;n ........t>lot. - ..
,......J .......... ofl'""••Nl _ ",udl_.
b ' h io l'<"J""." "'" __, ,10- dod •_......,

Thi. rnonlh ..... will ho.• • •~;ng lho.....
.nd D,IR.,. 'lu...l~m••• W~ tt...ly ' '''' 1>0.....
.-...."'.. ,.ooJ '" '" ...........' in , 110 s.,,<>nd
W",l..t W .
O..~<V~...

T10e OC-r5 io .. 40 10 100 0Qft .........

IF............., -.t on It.. 8-17. 8-24. 8-lS.
8-2£&I'd ",,,,,," _10.," wilh It ..........'C.

lrir.. l.yoo ....... h '''n ".n.m. CW, MeW
.nd AM on" ",wn :lUI ." 500 lu.....-.I
1.5 10 lU 1>1". u";", ,,·W" pl",-;n ' un
inS,,";I.. Thr Ir........i"... it. 20". 2T. II'"
tt hWillI &nd~._ 40 f"""'d..
A~ 01,- (,.... 1,£·1)1 fur·
lliolon hifik~F-

n-n.-'... to...I1 .....n 'uNng ......
for Mf _ lIf;.on ~.I lluodinl <Uil
(1lC.J061 mil'" bl> ..1 un IF. Only un<'

fn'q....-nqr <.n \>to ~ up and l.....,~ I. ""

•

pru";.ioL><> IL>r e'Y'..1 "'''' ''~. Til<' 1.10
(........... _ i llo"" l d .... ;. <.I,"olo:..J ill
................nd 100lt-; on ond ,....s Uy
aoI...._cN"-.~ 100
lLc *'P .. ... 'd _ ' hor ''''''' of -"
'un,ns ....it. Aim.1I l\oo";nS , 1lC..J15
oI.... Iwod. IC-22 1 ""'l"'""'"Y hich
.... u..-<l Iu ..~ "p."r.. I,,'l""t><y.

T" ,,", up mU>l 1>r d""" ... 'M '"'''m'' '
.... Irut .,.".....INi<>". c." Ix ma.k "<NIl
""" rOI _., <>0"'" puiIIt. OIl 'hor .
cn/I . A 12 _ , .... ' hor BC·191 .
.- in _I« ."""oft ...h 12 _ .,...

_.and ift VOUnd ''''lIOJ'''Nbiot . ,....
......10"" ,.... sac·ln and SOH8Il.nd
l he' .... hlCU\,t' C ~~......~... l ,.. ... .."hi
SClI · I9J .
1Ii. lory

I do .... 1\00_. I$'.....t .....~ ...... ,he'
h-,.of ,......... ocr I WIll tor wnrins_
...~u~ I.", Imaofy 1..
,hor pII)'OO<al ...-...nd • fotw ...... po
of 01 ...... ml<rnNlioll.

The> 1lC_11l1 wn ponNbly ('UI\(1.,vN
.b" " t 19;10. Wh ," 1>.~ h ham...nd 1M
Army W<'n' ...i"S of ,hi. boolc '-0"_
11,,,... _ l ldo-PA Iooi"S 211". and
"'lin 1a'lI" ltio>oJa) \10 Ilw law 2ll".. ,....
1lC:191 ... poIiollod ... of Ilw ......
n....-_. of KIW ( . ' Iw Surplul S<hr

.....1eI Hand1>.ook) I"" 'he~. '"thor

.... w'" 'hnalOl<'d ," 19» '. c. 'ho: Jooi.

,u lI~Y f"C<' " f 1"'-,...... p"" R·....·"'.
H~~ yo>an ..,, ', hnrL>",;hlr.



The BC-37S. Th~ tuning unil h~s been pull~d p.,t w~y out. OpuoIIting wilh th e tube
comp~rtmenl cov~rremov~d u sho wn will definitely help you ke ep warm o n ~ chilly

'midw~ lch' l n th e 8h~('kl

Hollom view ofTU-6tuning unit with coven rem oved.Th eMOcomp~rtment is on th e
Id l; th~ di sk near th e to p ce nter~dju,1s th e r A nndr~lizing ('~p.oIIcit or. The arm end ing
in ~ d i,k ~ I th e upp~r end of th e MO tu ning ('~ p i, the temperature compn,,~ting

c~p~citor. ,



ll i. UOU...... I...... PO.. ,
n.., OC·191 _ 'nl I ~ruush " num.....

vi "'''''''''u nd ..........ubot ' ..1<hMllI""
_ I .... h"" ...,j.~. ~.. ., plo.•• d'" .....
""'''''' 'boo buill ·in ..n' ' u n.., Be-
37S ...... d ........,..-l 'n ' Jl1 ......
,boo Army t.'I"' n pr<-.:~nn6 11 _h
24__"".-I.~ AU In<ldris of
Ow BC_315 .... I,~ ' h< L.oo... In<>d<k of
Ow BC·19 1. ObI, ,.... Be-J75.£ Co"" lin.ol
....,.s,,1...... 'Jwo 0""' ~-t In .... "inw
~I io h....,. ",t.. ....... lOd.Iy.

&lh ,.... BC·IIII.n<! ' h< BC-37S-...
potod'ln'd """""_ Ow ; .. 1.1 I
~....w .11 f""Od-- I>y C .ol
Sonne. Ny 0'_ 92..fIlll_ !><>on
111oO ~ "'.....
"".... b«-n_.- IlllftlO.

........ bu<nh<n IhClokm ....

Ii_' 8-29tu< pW ....~pp<d
...,h , AlIT·\). h to unl,M-Iy ,h.tt , ,,,,-
......., ~u<t"" of BC.J1S'••1lw ,I'M'
..... , md<d lit £u"'l"" lit Mo,. 196.
I>nign

TN, !lC.];P5 io.o I,..., Iub<> MO-I'A od,

"""& "'.. 211C , ~t«-o IArmy ...,."g....
,ion VT-4C).tMl • 'l'l'" 10 IArt.. , vr·
25). \\i ~,1< , .... ,~"" 'n--.nd 1>lo<k di.o_
g'''''' ' '''. fur ,I'M' 1M., 30'.. joN >kon of
•nd<'n'. 'ho.' clf\"lll ' .nd """'ru<lion d.-
" iI • • "· ..."'·11....' .

n... 1.>.Y"~' ,,1, boo .." ill ";mpl<- .. nli Iogi_
... 1.All "I"....' inl\ """rula . ... "" ,tw..f,,,,,,
1"",.....1 ...h"'h 01>" oold. m,",,", fur 101 01
pl,o", """'..., (MO. PA ....>Ju1o "..t
Ii !.>m....' ",11.11<. ..nJ ..nl,·n"" cum. .
ro l'P''<I n";...,ro .ond • cum plo. y.......
of ""'......bko l,nu k'I)"'ll II hi .........
......I..S" Iwn , ........ io in IIN 'M
pu <h.lng•.,f.

The , In " compo --cv.
pring 'M " PI"" ..II 2/3 of 'M f.......
pard A ~p ..-....I 'M eJll"" of ,....
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Particula rly note wort hy is the choice
of co ns truc t io n method s wh ich use
quickly lea rned sk ills - braz ing pa rts in
'" jig.. d rivi ng th read ccutng sc re ws,
stamping a nd finish ing ml--'tal plates 
rather tha n the machine tool opera tions
soexrcns fvcty used in the ART·13. 1fyou
built 10000f thC5C rad ios in o ne yca r and
then you suddenly gOI an o rd e r for
25,lXXl the nex t, you cou ld do it - in fact,
tha t is very close to wha t happened!
Don't yo u wish the folks p rocuring and
building Ihe B-2 and o ther modem mih
tary gca r cou ld think like the designers
of lh is 1iI..'1?

The main tai na nce des ign is exce llent .
Two snap slides hold the fronl covers in
place; removing it exposes lhe lu bes . All
ro uti ne adju stments (sidctone level,
transmtuor calibration. ctc.) can be cas
i1y reached from the fron t o f the set . If a
pro blem in a tuning u nit is su spected,
you can exchange the unit. Removing the

back plate o f the set expof,{-'S just about
all the puwe r a nd AF sig nal wi ring and
most components .

Insid e the tu ning units we find more
well engine-cre>d basics . The RF wiring is
'10 so it isn't going a ny whc-rc! The MO
tuning capacitor is a st u rd y job. built up
o n a 3/16- front pla te . The stator is sup
ported o n large flanged ceramic sp heres
held in OJP screws. Thl-~ are semi-rig
id ly mounted so the stator ca n't jump
oul of its mo unl ings as do those o f the
'comma nd ' sets . The rolor is m ourned in
bal l bearings and there's a flexible cou
pling 10 prevent it from being pushed
around Ihe sh.lft running 10 the dial on
the fro nl pa nel. ACC'Ording 10 the man
ual. this capacitor is mad e of lnvar - an
alloy wit h nearly a zero tc mp"'rature co
(-'fficienl of expa nsion. The ether lnvar
capaci tors which come to min d are in
freq uency met ers: the [JC·375 d esig ners
we", serious abo ut tcmpertu re stability,

Con lin urd nn t ,) t

The temperature compensating mechan ism from ", BC·375 MO tank coil. O ne rod is
aluminu m,. th e ot her s teel. The nu ls wh ich ..djusl th e length of th e rods u e.at the right
front of the .au embly. The unit mou n ls in the MO lank co il wi th the . etscrews a nd
nuts.
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Two stages of RF a mpli fication a re
used on all ban ds. Single conversion wit h
an IF of 455 khz is used u p to 7.4 Mhz
and double conversion is used from 7.4
to 54 Mhz, wit h IF freque ncies of 3955
and 455 khz. There a re 4 IF a mpli fier
stages, a very effective noise limiter, a
BFa, and crystal filte r. The aud io output
is a sing le 6V6 in class A. Six steps of
selectivity are provided for: .2, 5 , 1.3, 3,
8 and 13 khz. The crystal filter is in op·
oration whe n the three tight est sclcctiv
ity posit ions arc selected. Th e S meter is
calibrated d irect ly in kc wit h respect to
455kc,

Stability
A series o f stability tests were con 

d ucted after a 1 hour warm-up. Due to
the thermal inert ia exhibited by the mas
sive stlvor-p latod cas t front end asscm
bly, I obse rved tha t stability continued
to improve until ther mal equ ilibrium was
reached . Thi s loo k about six hours! For
the most cri tical applicat ions, I reco m
mend leaving this receiver on all the time
in sta ndby mode. I also no ted t ha t

11

stab ility was greatly imp roved by using
thn no vo lt power transformer ta p in
stead of the 117 volt tap in my area where
the no minal line voltage is 123 vo lts.

After the wann u p pe riod, I measured
the stab ility over a 10 minute period . This
receiver held to within 30 hz at 14 Mhz
and 10 hz at 7 Mhz. The BFO itself d rifted
less than 1 hz over the same period . In
crystal contro l at 10 Mhz, dri ft was less
than 2 hz over 12 ho urs. Mechani cal sta
b ility was checked at 14 Mhz . Shaking
the opera ting desk produced no cha nge.
Frequency only jumped a few hz when a
sharp blow was applied to the cabinet.
Sens itivity

Sens itivity was measu red using a 30%
modula ted carrier 10 check the 10db
5+N/N rating of this receiver , For those
of you not familiar with this test, it takes
into account the thennal and other noise
prod uced within the receiver and pro
vides a figur e of merit used by the cloc
tronies industry. Merely hcaring a sig nal
is not good eno ug h if it is masked by a
h igh internal no ise level!

con tinued o n pOlge 31
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' " len na cu rn'nl? Sonwon(' has
lwiddk'd Y"'" di.Jls when you _
II" I<:d. ing! ......., lola il. AliI........
oJi..1", knobs. k'ven .nd , wite"""
(On5tilu~.ni~oubk-invit.oh(Jn IIll
twidd le. ThJh why Ih<> twilJojko"op
P''' shou ld fin..! .. hunl<' In ,'wry
shack , II d~n' l ,".I much and
oo..-s.."1 "''''' long 10 nuke. Ev if
you jInt N ft''' n·" in Ihlo ft il
will pay for it..>!, if jus!: .......hriddil'f
inv.od<.-s you. 5h.ri.. s.... fig. I

The Twi<.ldle $lopr<... rono>l..,. of ..
l..~ dw .......nt«! on" bo.ont. The
dwl Cln bO' .. T or 4" di;d ..1...".00
from t~ jun~ 00• . t~ ~ind uI .1..1
uw on Ih""" d ...1 t>.>l tMy o pt... I<'d
l1lF ..15 ,, ' lhe mid ·lwenh..... is jU 'l
rill.ht. I lli<'<I • pk'Cl." "f 3/16" Ihick
plywood ....'".."''<1 fro... a ct"". 00• .
Two hoIc-s ".....f~ n-quir....J • a 1/4"
hol(' I"'" I<>p ('('I'l l.. . toO lhe
Twidd Sl"PJ'"' "an w h u ng on 1"-'
w.ll.nd. J/r ho.... b I.... hNring.
Fir;. 2 ....'ws a surJ....'SIOO .... "1;\"
....."1\1f", lho.- bearing and """fl. Many
uri.o lions will sum"'l lh<.-m..~V"'"
....,........in'" on I"" ronll'nls 01 Y"'"
,. ..... bo>..

The hunt~ 01 !he Twidd'"
S4urr<"' is ro-N Wllh .. pi<u of
whil<' brislol oo.N b<....rinr; I"'" 'of ·
l l1 wi ng m...s» gc : IF YOU M UST
TWIDDLE 'DE DIALS TWID DLE
'OIS ONE.

H.ang lhe- Twidd l.. St"'J'l"<"l" in •
prumi ...... l rU<Y ...... you. rig .and
w.1dl ,"'" fun. 1lw )'OUl'ogo.....B will
fi",hl l>V<'l' wh.'Jsc' lu m \I is 10 luno:".

Old.... vi50lun will wa,1 unhl lhey
Ihink f><) o n,' ;s obs<'fVing II\I'm . Nl."v
....lhl."1....... yuu ".1'1 Id l by I"'-'I• •• w.y
look on Ihcl r 1.>«' 11\.>1 lhey ""joy il
~ rnudl. So. f""'<'<1 your rig .and
I'ee"'....... Ii ....... bri", ",. 1010 Ih<>loc
'wo u l<! t>r" N",S. You nN"d I
Twidd... Stopp<..,

n
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He a nd I sha red the developme nt of
the Ranger , He designed the au dio sec 
non, poW eI" supplies and a new approach
to an ct fcctlvc sh ield ed en closure or cabl
nl't . Th is new cabinc-t des ign became the
stand ard u sed in many subseq uen t mod 
cis of E.F. Johnson equip me nt. My ro
spo nstbilnics in the design o f the Ran ger
were to reduce the size a nd stabi lize the
existing Model 122 vto.Th e same vfo wa s
usoJ later in the Vali",nt ",nd the John son
500. In ad d itio n I solved so me band 
swi tching problem s lnhercnt when a vfo
is bui lt into the tra nsmitter and des igned
the RF exciter sectio n and final tank coil
assembly. In these days responsibilit ies
and CTCd its were rath er poorly defined.

Unfortunat ely a tornado in 1967 totally
d csrroyod Manley's home and he lost all
the notes he had accumula ted d u ring his
yl'ars at the E.F. John so n Co . Therefore
we arc relying on o ur combined memo
ries to rec all most o f the series of event s
tha t took p lace when he first began .11
Johnson and the yea rs we worked to
gcehcr.

The historica l reco rd o f Ham Rad io
would not be co mplete if it di d no t in
d ude the cu ntributions made by Manley
Youngberg. For more than 7 )'t'a rs he wa s
a d esign cngtnocr for the E.F. Joh nson
Co. lie d cs ignl->d the Viking I, Viking II.
Model 122 VFO. Ranger, Johnson Mo
bile, Mobile VFO and wa s the engineer
on a host of other projects, It was my
e nviable p lea sure 10 learn fro m, and
work with, Ma nley wh ile I was em
pjoycd by the E.F. Joh nson Co. in engt
nocring .

Ma nley is an a vid short wave listener
who builds his own receivers: some very
sopntsuce tcd . Unfortuna tely he, like so
many o ther welllearned ind ividuals, has
never ma de the lime available to lake
the ham exam although he docs have a
First Class Cnm mcrcial license. Who
know s, o ne of these days he may get his
ham lidu.'t. I sure wou ld treasure being
his first contact .

Manley Youngberg,
Design Engineer, E.F. Johnson Co.
by John Magnusson, WOAGD
5329 C tadstcne SL
Lincoln, NE 68504



Mank'y g raduated from the Universit y
of Minnesota in 1940 with a BEE£. with
map r.; in both po wer and radio cngil'll....'l"·
ing. After graduation he wa s employed
by Chicago's Co mmonwealt h Ed iso n
Power Co. He wo rke-d in trouble shoot 
ing. VLF carrier cu rrent and on thci r no.'"
of 100 two way rad ios . In 1943 he took
advanced electronic courses at the Uni 
vcr.;ity of Ch icago fur nine months un
der the auspices of the U.s. Sig nal Corps
and the U. S. Air Forre. A govcrament
convenience transfer to the U.S. Navy
was made in the fall o f 1943, which led
to sewn mom hs of stud y of UHF tech
niqucs, IFF, Rada r and cour nermeas uros
at M.I.T. in Cambridge, Mass. Th is wa s
fullowed by a teach-
ing pos ition at Prince-
ton Umvurstty DIl ·
pcrtmcnt o f Electr ical
Enginl'Cring. un til all
of Prt nccr cn wa s
ta ken over by th e
Milita ry Government
School in early 1945. ~-~_;:::::!
His last Navy assign
me nt wa s as a full
time instru ctor and
welfa re office r <lay
padre) at the Rada r
Maintena nce School
in Pearl Harbo r. He
left act ive duty and went into the Naval
Reserve in March of 1946, returning to
the Electronics and Radio Divi sion of
Cllicago's Commonwealth Edison Po wer
Company.

lie wa s hired by the E.F. Joh nson Co .
in 1947. Th e first yea r wa sn't very excit
ing. He was assig ned to RF testing proj
ecta and the design of final tank coils for
ham rigs. At lhat time the Johnson Co.
was prima rily kno wn for pa rts like tube
sockets, jack bars, s winging links, a ir
variable ca pac itors, pl ug in coils, tole
grap h keys a nd ad d itiona l ha m related
items. They a lso had an extensive com
merdal compo nent product line which
included phasing networks and sampling
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loops for AM broadcast antenna insta l
lat ion s. They also cu stom dcstgncd and
ma nufactured compoRi..TlIS for other clcc
tronic co m pa nies.

In 1948 the sak'Sdepartmen t issued the
followi ng spt.'Cs for an amateur transm it
te they hoped wo uld sell:

I) to be sold in kit form o nly, not fac-
tory wired and tes ted

2}the selling price to be about Sl SO
3) 150 watt s to the final stagl!
4) single tank loading fina l (rotary in

ductor)
5 ) provision s for to crystal!'> (cry stal

controlled ) note,NO VFO
6) coverage of the BO, 40, 20, a nd 10

mete r bands
7) CW a nd good

quality 100% modu
lated AM.

A pOllr man's ver
sio n of th e Co lli ns
32V-l Ih at so ld for
abou t $600. Qu ite a
cha llenge! And o ne
that would ma ke the
Jo hn son Co . a real
contender fo r t heir
share of the ama teur
eq uipm e n t ma rket .
Fort unately there
wa s n't a large pe r·
C\'ntage o f hams that

could afford the Co llins rigs .
Manl ey say s that the design / develo P'"

me nt of the Viking I was a very lonely
experience. It was mo re than a one-man
job bu t he had been assigned to do it
a lone. A great deal of his time wa s spenl
locating sources for parts. Then they had
10 be tested . OnC\' the actu al bu ild ing o f
the lab prototype began , work ing out the
functio n and performance of each stage
was followed by establi shing the ncutrali
zat tcn and stability of each stage. There
was little if any encou rage ment from the
sates department . They had vi rtually no
kno wledge o r co m prehe ns ion o f th e
overall des ign.



Progress was slow due to additional
time required for ind ucto r designs and
due to ot her p rojec ts he was a ssigned
from time to time.

The one and only chance he had to St.~

the Collins 32V, the transmitter he wa s
trying to emulate, was at an elocrromcs
broker in Minnea polis. There was no tak
ing o ne hom e or to the lab . Therefore, he
had to haul the Ge ne ral Rad io Signa l
Genera tor from the lab hom e in the CVt."

nings and on weekend s to compare the
calibration and stability of the Collins
eq uipmen t on the air to the tab standa rd .
Thi s ritual also se rved in the des ign ro n
sldcraticns for the dev elopment o f the
compa nion, Modcll 22 VfO, he pla nned
to dcslgn. Pro visio ns to dd d the vfo to
the Viking I had aln'ady been provided .
A vfo po sition had been added to the
crys tal selecto r switch and a n octal 5OCkt.'I
bad been installed on the rear of the chas
sis to supp ly power to the vfo . A 5().2J9
coax inpu t jack wa s a lso installed on
chassis rea r pa nel .

Th e power and aud io Iransformers
were custo m designed for the Vikin g I
by the SNC Co. in Oshkosh, Wisconsin.

Th e first sample of the power trans-

former a rrived in early 1948.11 was q uite
a su rp rise; almo st twice th e size and
weight Molnlcy hold expected . To solve
the p roblem, the h{'at spt.'CS were in 
crea sed a nd the ON-to-OFF time spea
were lowered. This nol only red uced the
size and weight but it' s CO:loI as well . The
sa mple modulation transformer wa s
anoe bcr surprise. It sou nded like a loud
spea ker, not the q uiet pn'SL'tlC'C of a trans'
for mer . Ch anging the magncuc gap size
and the core material corrected the p rob
lern . Working out th ese twu p roblems
too k fou r to five weeks, co ns td cri ng
bench time Involved fo r tcsu ng, consult
in g t he su p p liers and sh ipping the
sa mples back a nd forth.

Edgar, (E .F. Joh n son ), ca me to
M.m lL'Y's aid . He d cs lg ncd the cab inet,
front panel and the con trol knobs. The
finished lab prototype o f thl:' Vik ing I
began 10 evolve in ea rty 1949. At
M.mley's urgi ng the 160 met er band had
been added. Thi s was a relati vely sim ple
consideration. It o nly required adding
one more position to the rotary ba nd
switch wafer s, one mo re winding on each
coil in the exciter stagl's and adding a
seri es 160 coil 10 the final lank circuit .

Johnson Viking II
16



In N . ly M~.dl "I 1'lol~ U.... loo t> pn>t<.>- 1"",lIooing "K'''''. lF..lSoU''' t>roo ......l. "';0.'
'Yl"" ""."..",.-.1 'o .n .n.....OY. The pulln cllo'll" 01 pr<><unnM ~111"" """.
"1""-'" A" Iln>...n•• h,un who \Iod now.-.I.
"""""Iy p ,.... linn .. ,.... Ad....,.,i~ Tho lin! public npow..- of , .........w
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T1w 10.. po.... uI ' M ..... ,'" P"'J''tt _. ~!>uI """ ""'"",",-.I I'" , ob wi,hout •
,_ing in F.dll'" . oIfi«> wi,h ,""s..... h'lelL The MD ..id ,"", oil "" did w..
Dt>port .......l, A" Ilru Fr<d. M...1ey plus It in and 1><' w •• on tho- .i•. II
.nd Edl!"" With , ,n-ption of A" worl<N p«ri<dly .
1\Iv.... and Fn.,J 11.og , ........w ... CDm - n... Mod<lIU Vf{) """Iwd r-pidly.
r"'"" Ii. uI p.....i"'i.'" " 'g&nJ,ng,hi.'"'w The Viking I 0..............., io". for
Viking I l,.n.m,t"... 50""", "' tit<' ""11'- thO. "'...- ~ ...,,-.I<..J ""'"""''Y.II "'-'d<!
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CollectinglRepairiRestoratlon._TIPS

Tbl~ ...._th~lribulnt by

I'ddy Swynar, VU ClI I
411 E V~<Fo"' ..n I>,lv ,
Whilby, Onl...-lo LI N 6N '
C..n.oda

1.ant;t1' I Touch-u p I'ainl
A , _ ....l>ly cto- Ich ' 0 .~

...1> RanI!"" r. ""'i r_~
.......,.,n· po'h! finioh it ' .,.wn..b,and
'1531 M.~.nic l'u,pIe en.mel. I' «>nWO

in 111 m1.b<Jl<k nd is ....iLobl<! in
"""" y hobbY'''-y It it ..-J pri-
.....rily "" kI<IdMJp _ k iJo .hr ..........
Ii.... of 1M or ll!:' ...l h"i.b; ".T"'''
...-..ill . hr poi'" <."M "fiIIod" ....h
."Af"I'W"'- of ,hla p.o'''' IIOiTlllllw mol
of . _hl'l< n .rrl"'''''',0,,1'" in
, fini.h ""... . f'" n'f"in.'" u.;nK
, ond 01 • f"f"~ m.aI<1> . ' k " a. ,.......mkrrirI, med ium.
I., pain To ltand booL CoY,n

U yuu..... _ Iriod 10 ........... .. old
AUL •...- .._ 'M u-piror
.......~ • """'- ..... . nd .plIO boo-
come .."......<'d in 0 .... pi<'a I 11>00
bindi ng of , .... f"'g<"' Ih,....""_ .. wry
oll":'i ·l"'i ' con b< ol k '<"l.'<l wi,h .ill-
<orw k~.

Simply I ....at tlw.-... • ~ .....- from
1M _ • &I"'" ..pply .. bI>cnI b<\od........ ..... _ i,.. ..._ ..m..c. of ' M
"f'iIW. but M <atriuI _ to coat y p'"'
of IIw iI>aid<" of 'M """' I .... ' h i
)"II do• •hf k-.d/do. in, poge of t 10>01
will bond i' 1", .Iw co"'-~ • • welll. I...,..
'ho N. 0"'" Irw booh.. ..10M It.
arod it IUIld "" 24 _ .... t""f'I'"'l up
.. Ito arod Ia)'illl fIao _ III "p"""-

nw of ' Iw will pr-._
.. tlw _laroI III IlUa y. """""" ...... .....

1_ly .........od .... ..."'-'r«iooon-<ri
lo-Io. ropy of ' M \941l I la ndl>n<>l l" ,hi,
.... y. Ad v.n'al!'"" 01 I.... ailironc ..... i,.
rlla o<y, 1 curin&,..nd it . IOIkh.;·
_ ..hrrt fi pplini. II ...... ""-'......
ustY old · oUfII/_h "'pot' .,... of
~" . ftd "".l"i'" _ of all. It ..._

IIw_.......qiftal.
Coil D~

El6ortiw ..... 'dopr. " "'ply.. "" ionS'''
on , mar,," I" Ihi , ....... . 110...-.-... 1...
11ou wlou 'Ilill b .... .., '",11 t ...." o w,,' co illl
•• 1do. for , ,,,,,nd<'d~o"'P~"''' flLo
....... <~ oI<os ,UfWd.....pt;"'" In....'....... _ ""_ I '" ""_.
.n. dopr "" .Iw of '"' • coil •
~ arid <11«1, -....0, n_1ft
.... fornt of _ · 11 puliWl.

I" Illy in ""'• • "",. 100 of 'Moy"''' ' i'''''
brand ".n'J' nl .... 11 I'0li .h h. , bo.",,,
"'-"Y """,,",,,wly f"""""l l ,><ti..., .......•
ke. It d..... quickly I.....11 _l,
is ""'5h. ,.............. .W iI hao j.aol tlw
. .._ , 10"" ,Itr _ bur .0
_ drip off of . Iw coil~ wlwn
dryille;.

A aing"" ....., would probably ...I~,

huI I I"'of.~ I" ...... two. A .....11 ""',k-
rootl jo.l" ow. $2 ce Ji.lnl.nd , ,,,,,,,
Ionl way. Fun")'. II ornd la 1,b lhe
<oil dol'" of old.
Co North F.- Va"tag. C.or
~ ... tlw",,,,_"'."' U.s.A.

• _ .voilol>oil~y of -... S- U

ropldly """"" ,nil. • ' hi" , of ,hor ,..'" 
thor ..u"io" lot ConoJo I«"IfII I<ltw quit..
,M"",-. Ind""". I""" ....,.,ko-noJ • • ,,, I
"t<"rIdcd who' .. ronolJ.......J by .....ny 10
Iw.hor bigntl""11 n- _ _ 10. of
.hf _po",1Id, _ I quit<" fronkty•
....,.--.:1 by Ihr wId,h MId brIlod.h 01
.... 'old _' "" oIly pIo«<d tw-
_10. IIw -.dur w..,.h.. gMr>' you
on Id of Iouw ti,, '" 'rl"""'i.I' lu" . ......
•, rn<.'ril in . ... "'Y"" oj "",no' of ,h.· 2
......... 'cowboy" I" Ihi, ' fUl.II ..... ;10



AM
FREQUENCIES

2 M<1 .... . . _144.4 · <oIling Iw<l' ''oncy
Mivi'y In_<i,~.

, M _• -lO.4 - ~.llinlll~y

10 "' 29.0 • 292 opnoti"C
. ' L -....,.D«U..-....
-.p u.- " _ ~r.--l

"'"12 "'...... . _ • 24 . _ - ""n,nl'; In>-.-U M~l_ · · • 21.JI\.~ call ing fn"l"''''''Y
11 M..~n·· . 111150 <':I1; ...S /noqu<'n<Y
20 "'..t 14.21llio " igJoUy S1'A'"
_ oround 5:00 I'M CA ._
40 " I • •• 11100, 7 .'IS. 7l9O . ......
opnalins f""l.....,In. w_~..
SPA'" I'W'I}' Sufoday .ftc,,_ ....
7100, St;orO 4:00f'M CA Ii......
60 Mol 3Il2S.31<50, 31l1'O ·:\/NO
....in " "'0 <II OI'.·.... K>n. W.........II
SPAM ....... Wodr>no!.y _Ing..
-rtiJot It 9 :00 I'M CA _ T1w,...
.,......,. .. :lK1O. 1M No<t_ SPA N
P"'f' _ Tlounday -inF ,,,,,,,,.
iftB .. 7:30EST.n.~ io lIl8S

First Annual Allnighler._
BIG SUCCESS!
by Bury W_... N!>C;w ( 0

'"'" hrot . nn...1Ek,1r1c~io 211 Me_
' ·All n~~ ron ' '''m'·nd.......
......--. I ..,..",cd .,...... • hUM n od _
_ _ I --W Of h.,..d '" '-rd
OI~ .......No>&- Not bod. "lid , _
d_ ...".. ldoNl TIw _ ""'I
..,n.c and~ OJ"'" . 11 ni&hl. 0 ...
<'no ""'''' I. m' ..... ..."h 20 ""'-. 10100 ..
nigho. ""_ Iukl ln<' , llM II I> , . , IK.. IIn
.. ....1 fur I.... bond 'u oI. y "I',-n I,kr It
did .

Wh<ft I.... g.... _ off OD II'"" Uw
__ • 11:00 I'M loal • Ilw flAO oUtiooI

I -.d ........ CQ .... A~ WOf'\IF, ,, p
... ItapOd C-_,. <;0, Aftc.f AI .nd I Nod
eu""n~O'd if< 'ion and Iud a IS
minuler.gc_. l , .1 .10 _ ,.... ba...:I
...I .....kt noI ....I ~ ,h" k" ..,1 " I AM
o<dvl' y; ' rom 14.325 down Iu .bo.. ,
14.22S tho- w....1_ ...lid AM 011'
N>

I worUd H _ 11roM ......- 10
..... , P'" _ t. ""tdly paouw" by
_ a>nl~ OIanoJ,.otd.. but ..... b..J ""
AM'~ We...",. 10...~.,. ,he """"I ....
1-'1 <>f . """,eo! man! ' h.>n ,he ro"'I"-<;
tll>n.

I found;, .....td lO ....y .W<)u bu l w• •
_ ...... -oar by tIw Iod t ......

lit, UHQl. to. "'II<~ ............... H~)

.........t 10 boo - Iuo& " ()I(. I _ .
a- h.-i • fun..... Ioandic.p if< . .... hio
oM<. """1"-""''''''' w• • ;n the "'ilh Ill,.
'h"'..gbo.., ,.... ronli"". fl3JA', modu'
Io•....t by fl3JA·0 ll""''''.'~ . lui 01"'-10'.

A"",h<.. ·ronl_~. WAIILX.I. hoW 10
ohut -.. h.. bll .. towatd lnI>OTlilll·
n. t-o u. ..........l w... _ a 100 _

"" jlIot ~nl Jwndlor It anr-. 1JIlI
ohut daw1I tIw Colli", 2J1D (75OT1. ..

tIw liNn and lim:! " p hi> V"'nl ll far
, .... 10.......pI<- 01 """"' I~Uy, I
,h;nl Bill ""'y b<: .. .... of ,he hiKh O""",'B
In ,.... «>"',"" wl ,h _ uno! SO ron' ",,",.
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A. boo"'",,,1u l'l C",,", "' M'~, ..... t
........ a ..k... , b-y . SLon J....t. I(I S). £.001
1I•••dDlo!. CT~ ."'.y April 15 ~
ItwV ·.~in W_ !'"-fi

U w_ W. II ft,... ....t •
~ to- . Hr ""',1<1>0. od _ of
1010 ...... <'qUIpmenI and wu \.flown for
hi. hon<'Ol ori"...... and ad <>II .ny
gf""" .~bjo.'<1. I i. woo- m<Ml 0<1, On 15
and ~ AM . ~II WIll em.inly to.-
......od 'ponou..AM·,

Dt. rER

I "''' ......... blurb ~" yuur "Un""....r
M.o~i""· In a """'" <.t.Ik~of Und.y'.
publiu'Oo"" Undwy'o of "'...... 10 III'
~ by it ...., a nd _Dr thry run
ad......~ dubo _" .. tIw ___

..,~-,.""_I..... 
M .

I~.... ,.,.. a"l"'hil>s In l"""~""'"
"old lik-> uk" on the d..vl .., krl<>wn a' ,he
"\kJg" ,n.t>bug w • • I or,ng . 10' Olan-
dard ....... ..... ."'" Vibn>pW>; 1 ' ...
_i<~..plo Uy which Ubluod. -.
....~ ·...·....i __ MId ...........
-.1 ,,~y....u__ 10Ii_
............y ......Id I"'P up ._ 'M Ie
1"10, of ,Ile ""S and ~ Ii...... I b<-I._
,.... R:'C """uld 0"'''''1'' ' 0 bon 11 ....,
IN " try ,,, k1,,'P It <>I I . ,,,"" of ,t>< . "",.
t ..... band• . Dug. w......~ by ' ht
A,.,.....t F«<'tO ond .1"" by W.......... U....
""" up 1M ,"". sa.. .. .. -.,.."..ol
-I"'"J aloo .-d by" ......b<r 01
II\&InImrnI.II """"""u.s_1ft oM II..
sa.. _ "'ably I ,,", V","","'. Thry
~ pl"f.ll<d jnlO b.t.. gui"" ampl,fi·
~.

OM .... I..~.,. 'bug' .. ... <>II 't>c- "'lIo w_
in!!. oonl. by , he V..n,.. Ift, l lo.>t U.....
V....pc....p. ""n ,-.. U.N-CU."'"
....., ... ttw 1'«"DId ...... V_ in
Sf-r'. A ........ d ..._~ uf . _
..__ is .hol it _ ..... Irt>d Itwff 10>

1_ p,,,,,h.<1i<ont.ndu u,nl ~""w.tw

V....,,,............. d id ,..n.>rrn ••......-..
-'m""'g ,h<'l. b<>I.." k""wn pmd lk~k",.

wn . ~ ..;, '''''''''di ng " I I"'" ·a.. .m.n
nwm..' .nd.1oo . ..w.;; F"rw>O. n-
did -. _ . uw Uw ·Iot .....· _
........ uf tI ...,. dtob.

I ....,..]d "f'P"""l"'. ""'y.
K. Oori. ,.......1

[d i" ..·• "'_ 0...... .nY""" h.o........y In·
II>nn.rion ..... Cltri>1 II you do.>,~
dn>p ...... lUI<'.nd I WID .......rd it .....-
l>N, Ell

C"nl'.' .. l. ' io on y"'" Ii..' y....
.nnlv... ... ' y. El .,i<.- ll . d l" .0. .. h••
bn>oshl .............-d in........ in AM , ..:100
1u ttw old.i_.nd 'f"",u.i ' 11<' .....&l
_ of Uw ... a ...Ii....

ffftl II_ley lWI>RNC) <bs .,...-
_"" i<'" "" hio _1tIy IL W..
do _ . tw.,...~.. .II<' oik'fll _

.lorn.nd ...~ of .""... _ ......

.Ily 'p""k wllh " "'" ..... . i•.
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Bill Diggins, WA8l XJ, Morrow, 0 11 ' l;lnd ing in front of his Co lli ns 2310 Ir.m s mil
ter. Note the ?son fin al. Bill is pr esently working on ..n .u 11cle on th is transmitter
and we hop e 10 prinl it in the near future.

A view of so me of th e equipme nt in Bill 's shack, On th e leU 11 a Collins 7SA·2 and
iii KWM·2. In th e center is ;I Co llin. 30K-4. In front of th e 30K is . TWT broadcast
minf board. And of course on th e right h th e Collins 2310. The siory on the 2310
is nry Inteeeeung, SLay tu ned.
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JoKk Whf'f'ler, KII6CC. P~uilo, III in h is sh.uk. The hcmebrew gf'U co nsis ls of '"
PP 450TL rig o n the Idl with '" 250 TL rig n f'1l1 to iL O n the right il '" rig with '" p.1lir
o f3-500Z'a. J.1Ick il f'1I W7FNK, W7LAX. KII6C UC, KII 6GLV, KC6BD, KP6AL, rOSAI
a nd VRJA L

D.1IVid tAndy) Andf'rson, N5J8T, Ingram , TX in hi s shack, I think the rig Andy il
'«'en opf'r.1lti ng is hi . 813 rig. Thf' rig on the righl i. '" hcmebrew 6 meter Ir.1lnl
eerver. Andy a nd J.ck,. KII6CC GIn be found moll ",ftf'noons in the winl f'r around
29.0, di lCU!SSing some uprct of conllru ct ion. An dy il one of the mo.1 "'din AM'cotS
in th e country.



Ed (Mac) McKn ight, WK7U. Hel ena, MT in hi s sh ack . Some of the equipment
shown includes a Joh nson Des k KW, Johnson 500, Colli ns 32V-3. a 7SA recei ver
and a Nati onal NC-303. Mac has a couple of oJrt id es in the wo rks for ER.. One of th e
,u1id es describes how he acqu ired hi llJo hnso n 500. It' s oJn int ere sting story.

Woody Linwood, WRO S, Denver, CO • Vintag e gear sho wn in cludes a KWS.l,
7SA-4 and a Ranger. Woody was first licensed in 1966 at th e age of 11. lie says he
will quali fy fo r QCWA in 1991 just prior to hi s 36th birthday.
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Edwin Howard Armstrong:
Inventions in Wireless
by Willi~ A. OIU I.... WAllllQ
Z699Sh od k~

Morrn O If 451S2

"It ...., 1&-..._,""" ....... .. tho
IfOIIl>Io, 100 this """'""l. II". 'lor thiolp iolb
"- ,...,.

J<>oh Mid it; ..... II _ Ed......
Howw Anmo""'S ""'0 _ thr _

_ '-'" .nd I'"""'"'d il truro -san
.ad w;lh IIio ..... 01 ar-""-
IIrwli io, ,~, '__ lh.o, _ osa- thr
V ... 01 _ re-t .... ,,,", -..nc
Itulh 01 hi>~. A.-"'''lifo...n...l II>

-<'ft "\hr 'hi"&" . h,oo folks b.ow" •

Ilk- ' ''''''~ ."" _Id ,"" "'S"""'
Ii... c;n'V~, tIw oUP<"''''-udr- ciO'<U~

.-nod~y mod..... ';.".. h Is Nf<, 10

.., . ..... ",",!'lou , ''-<0 1''.......-.. r..J'"
_1.1 no"""i.. ,od,o, In h J"""""I ,."",.
What . IIo> world ~w b.o.: k to Armse"",S
in ""urn w~. fA' 10.... In rho> <'fId ""
ella! by "'...W.. ""nol•• l>n>k n ond d i..

•pp<>In''''' ""'n. "m,,'rong·. in "' ." ...
will Ii"" ~"" """ bu' t IM.> I ,,' him_
•.-11 ""... d wr ll. In " 'l. ' i",, otoo<:u";'y.
".,.,... "f ..0 w rn~J)' ... p" ri.....Ming in
~;.,. 110....._ ,"""kI tor In . I. , bl~.....
pooili<>n II> . PI :l.olr bulh A",,,,ronS
,"'" ""''' .nd hi hi<-wmen'o. This .,.
,id .. WlU o"'''''pI' bri<"f 'koch 01boll>.

Ed..;.. l luwu d Arm"""'1 ..... bum
on D<ntr>boo Ill. IlI'lq, '" No:- Vork Goy.
H.. fOlhn. J....n, l.nl Ot.fonl Un;'
",,"I', r....... Ih ["'ilr. •
V od..."'oI I1........ ColIrp.. .....lie........., _ prior III boo ..........
WJor. Ed wi , ..of_. h i. , i1,
~ 10V Nrw VOf\.. _ ill .
... ootic _ ""-",, 1002 w...
'-- A_,hM~ the_illS
"'" Annot .......·.-....hI"""':';;;;;;:... ,...... ..

"

Anordi"lllO A"".."",,', bioIJraph«.
U~ l.cMifII,. ,,,-,~ ..1Idl
" undMod Ed ... i .. A""",,,,,,, ;"'10 ,""
__ in_,_~ Ilio hondo

.. I......... _lothrrpo=Mtd hiao with
• n... e..,'. _ 011..-
__ 51__ ...-.... A. hr

p<ftd ,J.., __ uI M~ F.....
.u, c..pn"","""""" In h. boob"
Amoot""'ll ... . "'.........cod 10 fol_
Ihftr 1Dno,. _ w. ck _ A 125 _ .....
.......__ "pin loOohod.prd.ond,"" .,tit _ M ...1e h Ucod ..;010 the
~pIornw.'"__y nd ~pl>,.

Whot ""P"',.1cod A"" from ..,
....n, 01,," ....,....-.t<"OO and radio
.....' 10..........ho ....... bi'_ by 'hrwi...,.
Inobug1 Many ""'uld Ii ...... unt,l da ..n
for far a...y oi~ ...l. All d ""n><d u'
find'n, • .... y '0 ".n",,-rnd II", 11m,".
lIun. ", ,1K> ' pa.k -RoP t••nom'II,.. In <>t .

d", I<J ' ..n.n,,' . nd """'V~ " .. mH wi ..,.
"'"" siS !> ~ 'nR tli.w••"".. 0", lilt....
..... .. , mi '" o f clubb"m . nd in_
dom". 1>k- wiU .nd .0 ..' 1"""hi,,,,1 H" 'P
In Arms' "",,,,,'. ""' p , , would ""''fl.
'""U y y1t..d 'hr .n , """' y """8~t.

In 1 \ll~. Ed""n A"""""'8 ""_ 'M
Depan_ 01EIo<tIi<;oI Eng' ''''''fing ..
Colum"'" Un (V<'t'Oit, . 1, .... , .... t>ogin_
ning 01 • lifrii_ ••_ Is'ion "",It I,,",
och",,1. Am""' g bot 110 " .... ,n ouJ.
fting ,"" f<!O, of _ It.. proko-
"""'. ,.- ~ A ""'S·. t.-..e-
wl>odIns . nd ind<porndcm '" "'ind
and hio....w.., 1Da<n'J" -u.. ,,, inS' .....
iDIb kno w" ....... ...1..... ..""'-her ' hoy
.~ in boub .. iIllo<tureo. Oher
0I1cio po f • ~ bftt",..a. 10_ _

OS•• A' "'ol'...". pft>. n.. ....
_ """'"'11 ohm<.nd ."" """'....



iftA"" """ un A"""",n &. w.. I'ft>k'S6Of
M~'IIA~ J.l........y !'upin, . IuunJ 01 ' ....
.....,ri<.1 <'1'ISi "",.. inS d.'I"n t.' Co-
Iuor>t>W . 0<1 • """,wN'd U...",lOr In hi5
...... "3ht•

0...- 'Iw ...... ,h",,,~ A"""Ir""S
_ "nURi h.. "'p"n__tio... at the
odIooI 1Ib<><• ...,. Mod ;" Ilia .lric .......
_ . F lly. u. 'Iw !anof 1'J12. Ann _
...... 1>ad I""_...h Nlor
. ..... ... kpt_ d·.. 'U) pIIiy -
ia& wimooo ""...It. • _ hidu>& u...
<iI<Wtry ......~""'~ ... Iug.dbod_ kOotb 100<....". _ Mod II<kd.

-... -.Id rr<-p......,..
b . d '*'o , of~...~_pIi-
iatoooI -..Id Iw dWlonpl to, .... .so,
...",. ;".0 '-...,. )'"'Ir lrplbanlr

- "*"" iii.......... "" r- w .. the 1"'''''''''
.. . .._ 01 the In<Jdoo, bull hit .ud"'"
tul<r .. p, "_,,""d bltlr irnl"""ft"d" .......
tlw .........,iO>nAI .., '<'I";,,S ......... ul ltw
"" ) . 10 w•• AnmlronS .. tM> figum:t ....
how to put 'h< 'ric>dc '0 """. to,dnioi",
Itw "1l'....... 'i ... <iC'C'Ui' ..Ideb. ,n .. lUng
port of 'M ""'1"',,,,- ' h< '"boo .nd~·

"" ~ l>Oo:k to ' hc'lnf"" . prodU<'<'d ••il·
..I ...- uopn.......J...." d .mpl~ud". TlU"
.......,<d • d<~,"'1'''' h"nd,<d. 01 tim..
m,,,,, ..'n.; 'I.... th.n .nylhln~ pri'" ... 11.
.II"""","}', II "."01..., ,hi. ..m. prlnlipko
or ""..m.III"" ,"", ""ok " . from .p,uk.
5-IP kI'I>< ",00.'", l~n.m;lt,..,

A.mOIro"S "'uId ..... w.'1' hi. 10"""_
""n ..nd<... "".po Indo-(,n"""" All... fil-
Ing • po, , for hi. " 'K. ...",,'i"" rom.....
<i«uit. "" ........,.,j "lad~ via .
...,.;.,. 01po~ d"'iWft'd bo-f_ ,II<' I....
....... of ~ho [ " gl lWO'n, !in month........ ...,.....ron,. I,... f""""",.,..... ..
Col.....bi.o, Ln- d<t FotII!III filod "'" 0W1I

n.-I pal<'fl' .pp1""-' ......... I Iwt
"'....""'fj•• d . .... '0 ' Iw "'I"""'"."~

ciIo.-uil -wd w ..wogIod in~
lor,... ... COl..... [ ..........U,. III 1934

"'-"''Ii _lot -. "'" J<-r. in
_ ......... F .... "',",,~pof juII---

Thr ....' ing "'" Annolronll'. """'nd
""'1'" In",'fllion w.. W".kl W• • l ..""'"
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In ' boI' U.s. Ann, SiS l Corpo , ,,, 1""1
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10 ",. . I>W 10 ,j,.~ .1Od . "'plify m,..
'fU""<Y ......10 lnl 500 l{N ... 3 MN
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Ioi&b~ 1"= _ .....
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.mpbfird 10 .. 1",,1....1, _ cd of
........~. 0... twol _ b0!-
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" ....... F""" thi. , A''''''ronS di w ...
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into . "'ll""",.'i"" cin:u't, furl"'" .om'
r lifioo' ion <ould ",. ....-..I, I r.. loot t'IO

' i..... in fthoS "". I",,-,n' ,
["",""'Uy. .. ..... ""&hI be """oW,,,,",,,

Arm"ro"ll '. grno",.r ,n........Ii"" Ie., "".
nrrtd un III<' boot1II 01 hill S.-.,,,, do
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..... . "" luuIo. .... ~tr>II.......
lifrw.""'""lIY. """ ........

____~ JIl
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When Manley a ssured h im tha t it wa s

stable and accu rate, Edga r ok'ed it for
production. Sales were bri sk , Ma nley
says it was very rewarding for him to
listen to owners of the ModeJ 122 on the
air comparing their new vfo to the com
petition'li and claiming better stability
and calibra tion.

Tbe dem and from the ma rketplace was
for eq uipm ent that had all harmonics o r
inte rference reduced to nea r zero levels.
Th e result was a kit (or the Vikin g I that
consisted of a coil and co ndense r L SL'C·

tion to be installed in eac h lead of the
line cord, a large cylindrical lo w-pass fil
ter in the output, a nd the resistor treat
men t o f the scree n grid to the RF d river
stage to eliminate harmonics when oper
ating CWo This TVI
project for the Vikin g
I evo lved into the
almost tmmcdtaec de
velopment of the Vi
king II transmitter.

AI P ichit ino ,
WOEDX, came to the
E.F, John son Co. as
Chie f Eng ineer a t
about the same time
the Viking II wa s
rea d y to leave th e
launch pad. AI sug
gested trying two of
the new RCA 6146'5 in pa rallel instead
of the 4002 used in the Viking I. This
reduced the cost of the finals 60" .

AI had a homebrew KW. One evening
he went on the air using th e! Viking II as
a d river. He made no ment ion of the pair
of 4-250A's modulated by a pair of 810's
bet wccn the Viking II a nd the ante nna.
A natural oversight! It d id wond ers for
the reputation of the Viking II! AI was as
sharp an enginccr as you'lJ ever meet.
Unfo rtun.l tcly he is no longer wit h us .

The RCA 6146 was a hot tube bu t rc
slstors in the screen grid leads tamed it
adequately. The rest of the transition
from a Viking I to a Viking II using the

2'

same RF section and a ud io was painless .
Ho wever Man ley spent many evenings
running the ne w Viking II with one eye
on a 1V set . TVI had become a very im
portant consideration. Sales of the Viking
II were VCf)' bri sk.

A single 6146 was used in the final o f
the Ranger . Fully aware o f its cha racter
istics, Manley was dood ling o n a scra p
o f paper o ne day wh ile considering
bridge neutral iza tion, The 15 meter band
had bee n added wh ile the Ranger was
being des igned. a nd that put a kink in
ou r usual scheme of gl..>t ting all the ba nds
to beha ve. Whi le he was considering this
approach, it suddenly dawn ed o n him
that the trea tm ent of the cat hode lead o f
a 6146 is very critical. EXJX'rime nting

with lead length and
lead dress resulted in
the Ranger being one
o f the most stable
mult i-band transmit
tCD o n the ma rket .

1 have no idea o f
the volume of Rang 
ers that were sold in
bo th the kit form and
the factory wired a nd
tes ted mod els. I have
hCJ.N so me numbers
fro m time to time bu t
I d on't know how ac

curate they are. lEd. a figure that is be
lieved to come from the Joh nson Co. is
11,481 units] .

Every Viking I, II, VFO. Mobile and
Ranger is a tribu te 10 Man ley Youngberg.
It ha s been my plea sure to share this in
fo rma ti o n with e ve ryone a nd give
Manley the long overdue recognition that
he so justly deserves.

Ma nley would like to g ive credit to
everyone wh o made thei r contribu tions
to the development of Joh nso n equip
me nt during those ear ly days. He says it
was the combined ingenuity and devo
tion o f many tha t made the E.F. Joh nson
amateur equipment so successful.



Collins 75A-4 Modifications

by Willi Ii. Butty. K'1CMS
1m N boo O rel .
T_AZ 8574'i1

Improv~ Aud io
Th;,modificallon 'il''''".''''. In.....".. ""-'<fNd. bctwt"m lhl'pbk'l of Ihr 1~ ~nd
2n:I audio u.gos W C'N1'lgl"S 1nVl"n<'~ oOgiNtir« a . the OUiPJI
tQnoioono.,. "",""""",ry from the ht audio 10 !he 2nd audio utho.Jir.~ ..
fun...... improvtmml c.an b<> rno<k by dwngi", 10 .. brgrT audio output
~ .nd by tryiog dlilnnlt .I"""",,1s 01 IrNNd< by nrying the
v,d .... of R71 .
~R711)Jkl frompinlof"I) {l2Al7)"nd~ Io pinA.
~ poi.....ry lNdsoi audiooulpul tr................... mi.
R...no¥e R109 (3'll1o:.J and d i5C"....d .
Add t 1Qk too."'wt'O....aro(nll_nod pi n 7 of VI) 112"171

Reduced SS B Distortion
This m:I u,...... I..... 1e....1of IF.."lUI inj«'tinn to the p md uct d m ...l".
Rt-pl~<'l' C87 (10 pi) w ith 5 pf.
Add 50 I'f in p.l r..I"-~ with C99 (100 pO

Improved Slow AVe
This incn' ''-....., ttwo , lo w Ave time 00lL~tant It .II." ..'<I .......... the- Ave . lIad<
\i...... . nd ..now. the Ave vnll.1ge 10 drop iMt. n l. ...."'lU.:Iy w"'-'n . wilCh ing to
.l.Indby.
1l<-mov.. 1190 (2200 ohm) .00 012 (.1 mld) ....d ..."w.ec w,th 22.. ..nd .47
l\'Sf'l'Ctivdy. but with the bottom of the- .47 mfd a>nl'>l'rt\-d to jullCliufl of R911
l22k1.nd RiOt (2']\) o/lrm) inotNJ 0110 ground.
Con"'l(1 .001 mfd from ."" junction 01 RlI'I (101<) a nd fonnM" R'lO 122k) 10

"'"'''''.Ch.o..... oo(.1 "".1110.01 rnfd_
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CW in jommins or ",,"vy~
~_. PO" "on ,Joe~ booo>d.._ ....... .....w __ Npt_ ....

_ .. J"l'W' ..,....a ru-. """ bulIl CW
and.-Ire<t-__ Iio""'-".

ON "ish' btu """I'd In
~ _ - ..uIti< r-Wily. _
_ . .. nin s, k-w 01""" """"mil. -
buI ' N 8- 17 and 01,," t.umlo<n in ...~iclI

11'001 DC-37S". "''''00 c. ..ied • ,adi<>
0p' ... h" . nd W<,luld ~.ve do"" "" ""
..... IlL'" wk,ot fI:>~lu .... tho!" 1 No.1 .

OA-r 15'llo of ,ho! 8- 17. Iouik ........... k>Ot
in _ .... . It ...... """" Imporun' ,1I.ot
,... _ be M_.nd 1o>w in ..... ,h,on

..... it~,""W-............
0.... -.ld wioh. -""" ,"" llC.J7S--&i -~ ...

...........Iy ""' We by ...
10w 19JO'.. I _pM k -'d ...... "'
'"" juoI.o S""'! ,oOdio -.. _ a '""'Y
Mable one nh 8 «,11__.. I.lion

~.... lil y .n, Bu' i, w.o' ".'*' and
l'»d.o blo enough to do , t><> job.ond tlut.t

I. ...lut.t " "lIy ma th'n.
T1w mi..lton 01 ""... pia_ c.rrying

,hil "l"ipmer>l d.Y''lIhl h~ alII·
" ..M _bir>g of £ p"'. NoIhlng 110 , t.
doIoip of ,"" DC-375 ouu- tha, IIrW<'I"

"""hoool<>gy wouJd ""... 1NOdot it _ eI-
_ """-.._ uoen I ""...
",n-t IOld..., _ d id it·.,...
~ ...._.. ""' -
...... and ,t. Nt. , _ "' "" Io'd
.""""g , he ....,..~I IfIllitary r. ·
dio.........bwl1.

n... DC-37S·. ~.... lily "a' , he "'""', 01
olUl bill ;.,<1< 01.0 pl.yed 0 f"' rt I" I"
""""'"'" ,he p;,b k>, ... hich ,he radii> w.
dealg""'" d id nol <"'n8" m""h """_
1930.ond 1945. II......,. .. _ a1waya ...
kiIod. In ro<RnO """"h. we lw otud-.J
,_ roOd;.., ..",",h bou. ... _ I __

Ill&'" - .... TBY bou..,w .... cond_
In wNdl . -.old be.-~_

'F ..... US: II> If'OJ'i<aoIl''''fIjle wu ·
Ion, and ,lie I.IFJlI F 'corn manof' .....
boouuw VllF w.. lo_ ... t., bolt", for
,hejPb.

•

T1w lAg..nd 01 n.r BC·37S
A>1< y old« ...... .0_ ''''' BC.J7S

and od"",, _ >"'" _ will ""
',_ bl..·.~ if " . - b..•
__'d<d _ _ """,' ...w,...
... all _ "" fine _ 160 ....,

__1lI ""'P*' 11 " . ...
he aohtod. Drivuog."" ..-In.r,,, ..,;,It an
...........1 VIO win liD it; I "'ink 0 u.. 
~1~ (or 813) ,<>boo 1........F """"" oboo ..ork.
Many ol hL.. '.u, pl",' .,1. n"l"in.'oJ . u<h
"'-"""""'" _ lhe OC4;IO. fu<"""" Why w...
, he OC-37S oinl\lcd out a. ,. ,. lIy 'un ·
-~,

Tlw 6.. .0,,1<. I ....... ioui'd ..h id,
_ the_ .. "Wh.>t Aboulllw DC_
:Jl5.-Er. 1" b~ h' in 1Iwo..~, 1_
_"Q'>T. T1w............,. ' hoi in.".
.sc,. _ ...--.-1.... AItRL• .1', ""'" p ood

It .... AC "f'C"O' IoII . A""- """,veniun
e..ya Ihr arti<k:) il d ' irJ",d ,*lIy "" CW,
""uning 'M .ont~nno pulk'd ,he I,..,..
~u,'ncy Con !lO "'.,.."'. ) -. good "",ny lLi
kocyck..•• • n<! """,.11. 'ho> ... nomin",·.
oig....1w.....,l .. .., kind 'ho, o ..U .....,""', .
Ing Iwn _Id ..", ba .... on ,he oir-.
n-i'" U ii ribull'd 1O tho> d,'-
""""'" bo;-t he ..-.qu i............ 01
......., and .-e. T1w atal>ilil, ''''on
_ 'pp""r ll> ""capable oII ....,._.u..." .
__ ..... , ai .. _ ,-,'

Tlw QST _ llo . .....
..y __ "'weod. A I -..l 1Iw
unw.tW d".._ wilh a JqliuLok>d 26
YUh DC .upply; 10.... on . in:T;dt <'lo.'<1ri.<al
' yob'm ,hi. ..'1 uF lIi_ vult.g hkh
Ii",,'t ...of}' mu<h .. iOh <h.ng in ' he
Iuood. Tl= OC-m "". "" 1"....".1"'oIlJg~
"'8u1ation and "'>lit MOoo>d l'A ,..n d i_
.-Iy ,...... ,Iw I lXXl YOlo Ii ..... Tl= AC
...ppty~ in 'M Q'>T ''''aif. _ de
ocritw::d; if It w.. _ -U ~to>d I'''''
d r>- '"'IulotiDft io 10'll0. "" kwod 10
IuD load'!. .....~"g1Iw..-.. -'''ll
...... <..." S"' 1M ooalla.... , ,," "CJ
...~. 'The Q'>T _. """" _
_ h. 1'iIl w .iI Iomp .. .o dumm, lood .
when I tried • lamp _ 0 .illnil;'-.n'



<lI1rp .1'J"'U<'d.Duubo_thlo 10bo..,. ....

'N on 'ho PA<~ &-t1y ..
1M 1. ,1' 1iI.o_ ....... "1'.

nw .111_ ("R.M.5.") .... _ to dio-
... <twopnsdw_ ~_oI..
-...l . ··_ .opplooowitll
tho -..I ..wn.-l~ if lull
~ p><ld~ _ .. to..
~.nwonly~__

I n><opIo of l'ftnoI.b .. , he Iol&t' qufIIiry,...
I ,h;"" " ... 'hr alInbon.o'_ of InIIh

(1~J() d.,.jll") lAd 'l>.od orirnL",' (..",.,..,

lnou.b;li'yand .hirp ..........1 by I"" .....
"",urI In 'hi. '''ide I. 'h~ ""ur<Y uf '''''
llC-375k'gmd. MUOoI hom........ 11> .hink
ol ' .... r.odi<> " '" holf..... pty ,t... - 'hoi
..... '''''''-'. . ...Ift 'holl ... p><ld_
-.I... <hanp fer ham _ . I' 01'"
to.- '.p. but willi halft&; IIw
_ 01 ec-m·. built IIOI!)' ....
-.II 0I 1he _ 01"_ ...r _
- if .....y _ "'- "-_ . """""
vi. to>d<oy .....ad ........_ _ .

The QSf _ Nww d iffi<ull it

.... boo .. do. r;uud oniDor.. c-.
,......~ ;mpo.....' d" i,.. ~., ......
..hiclo.,.., lAd nut-';_

irl,.........n ..... . Thil io I ..... ~.. "" that
I du very hilI£, <on_.. _ d .......,

witho ul ll.... ing tM ..... ".. bUIlt" .
Mort On R '

........... ......oon "".... p.IU<'d Ik>r>, In '
_ In& rom""",t. on riou. militAry
.... Io-.I U"ld in _ 'IuI. From
~...·.·C_ kJl>Xk._ uu.o
"". TBY article """" ... npt bro<k ..

1942/4.1 ..,- I ..... ,ed"'-....-..
1M Mon- Box, SipaI s.... Sou [);,po,
CA _ AU l\oUt.p """.id ..d 'N T8Y
_ pntty -. 1....", ••,•....,....
.......- ....hr _Ioh. Not """"'_
lIory _ 11'_ PO" Oil IN dOl!o.
bul bK•.-. ,oldio ...... 01 __

'" boo d",..~in, off""'" oloipbolrd , .... 
fiN IU t.rK<u. 1-1" Ihrw/vte Nlme I
_,ht 1/1<'1 11'3... ... 1....ril:un1.l1 , oldioo
lhot <oulJ ht· ."tried llko> ••uit •• ." "..
I'Io«d u n 'M gruund .no! d<OgflN •

ohort d~ b<Ioind IN"'J""ftl<" ,_)
........I" L·

SoN (lnd 'fIIll _ mdiocJo _

_ 1_"1 10;,JooUns III _ of '''''"'''
.. _ ioIusI but ItoK-. ..... V..,·
.........-d otlII po;nw~
I. V.........IIt_~CNOly_hoJf
<If .- P""""""l .-d-..
hod """" Itainod; ,he ¥ 01 CIOU-
.10 lNjO<-.

Krs-di,,! ,.... TltC·1!>/AIIC...... I
ked .....U from M• •k ""-'lin..- 01 Sin
F.onrlouowho t<dd ..... uI • fr100rId _ .
Ing.t I _11 I<nuwn mil; ...1)' ~k"' lUnia

finn which (in '!>eW.) !>oJ . ",nt ....... ",
d..-wlop.n P.;K 1<1.1'1'" fo• •hoo AIIC-5!I
.Ad II AKC..s wh" h II . lun<ti<>""l1y
oitnl -s-J"" IlC\. Tlwt. ARC·
508 w.. <10>.........",h 01,.... h ' Iwy
.... doffinoky fi.IoiM,in,I"" job; I ARC·
6S _....- ftiiIbIr.

TloIt·. It lot .... ".._ ". N"o" """""
_ "I .... """ fino VHF Iif-
<nft •.-d1G. Ill"'" _ dc4i::wd.
.. __y olINBUhlMyVlIF .. UHF

,...... rd blor llO•• ro- """'''''''''' ''
_ wiUIw"~_· lI>qui"'._

of •hom it! run. '" mont tv.!

TI... b " m _ " ,.

rn... w..... g"...<1 "".11 .>1 ,.... <w.i<
cI..ff thol l ..W , ,,.. ..10, wit h 'hr oinll"l.o.
..-"<'<J" .... of ' ho Coli.... S-li"" whl<h ..~l

_II> h.o... llmoot on '. 1, 01myotXiom'
..... It Ito Colloid.<. AU ... III I th;nk It
"""""d Iw prvdonlt ... I"'" f'I" 01 __
"'... "U.s. """"P' so- l.onIlo> _ .....
..........~ iIlQST wid. thor_ 01
dr7¥ir>&-.hw.-l .-.. io< • ..-..pid.
..p .....bIt&o-

Ed~. _ '" To ketp II,.. <oIwnn pin,
_ ...... I lui ....... inpul ""'" • lui ""'''''
F-'f'lo. If you ha_. S""'i ' ip. 1'''''''''
lib . minu....Ad II<'nd U I...



......_ '_.,...n
y", .muftd .ltK ....... , _ . ,0, """3
Mel I II.... hold "" • V-' h 1
-........p.. _y "" elim-. _Ie
MOd J""'d.- ""J""'io:" -...d '"P' I ....
.... "'""'P FhI

fM __ • _ <DOOftJ". but iI Ud

...... bftol ~odood •• ..-uitablr ....

.... ' ''''3 ..., ...... '''lNoluU'' ... It

....... ,0,,-""'1 '" choJImp . /yt lo<tiof

.....d~ lhot RoI. In _ ... wilh
,0,104 , <'OU1d ~Iy J""'d..... ,ho! fu ll fn:
'!""""Y opo<1 rum of _ftd .Im.... witl>

out ..ti<:, but only If II w.. ""''*''''''
.......... wid~bondwldt ... In adcl ilion. Fhl
«l&I m ' h:on AM l<> tr.n"",l~ ""lulling
"'"" POWO'l' 10 <UV<'f the ...... dl .........
and .... """,1-0"15 '" thor04~""I,

II ..III'" boo ourprioins t......... _lift
_ ......,.. tl>oo bowdc""ns iftd""'ry
... __ wn ... Annot....., ·. _ eM

... iopon<,... II w. 'hor IRiddIr '" . t..
e- ()o:p • -.I <Mind...... w.
-~.,,-_.--...,

.... "'"-Pn3....... u.-....-,

....bWwd llIduIiaoI~ f,ono,j wilh

Indiffeo..oce DoYid So"""'" '" RCA
.........Iwn, ,....~d«idod 10.-
-po '" d."bp FhI _ ...........
Iamo"" .... " ...., By thor of 19l11,
Ann..",ng h:o<l an ~. peri"",n..l:;O I(W
FM.... 11011, W2X MN, In Alr i...~ N.'w "Of_
"'Y OIl .11<> .i,wit h a "'8uLo, ICh<dulr of
b......Jr. .... By 1'042, .""'" w .... 0.....
fony Rol ......... ln.,.."",.... M ' SOn>
....... ..-Ico.midRC\'• ......-..ldlona
",!>loc k 1o.1l1"'"'h, in ..-d« ,hoi 'hor fn:
'I' .... iI. FM e><n>pWd to. &I.......C'd '"
ItCA·.,.. TV.-...

World W If put an ftId '" ri'rihan

poo>d__"''''-.r-- and--f*!d .IW p:-th '" FhI . 0..:-...... AnnoonlrIII ..- Innlu.otoa. __
__'" tl>oo Wfl dlotI. adapo.ot: FhI
b __ In .....air ..ili...., ......muni<a
tiona.ftd a>nolucbnll _ n peri_
OIl m!<fuw. "" and <Ontin"".. WI"" FM
•od• •. F<>t hlo_k, Ann"""'g ........VId
tl>oo U.S, M,d. 1fur Mm,. Th l. <ould be
oddod to. number of hu"".. . w.nl,,,j

10 A......O'OI'Jl during hil 11.... ...... 'ndud·
Ins • M<:d&I 01 , ........ fn>m . tv 1......_
'" ,I,o.h o E..p _.11918, low .... dion>v_
.., '" ,....,.,obioo}; d.. FruI1li. Mc:d.II
09411 and .... Ed_ Mt:daI Il94.D ...
""" -,. ._,~ 1_ 10 ttv _ 01

.... 1-'
n.. ... re-o'" A......""'lI·. It.. _..............._m_.... him, I'"

iXIIIItnucd 10 _ .... . IlI'll'"'Y ....--.-.
fuf bon lr wilh tl>oo "'s mdio I~_ .o

~~ FM. and tv ~VI llrowth
oooodi ly d ..lndk- d "" 10 " r FCC

",linK" N V''''''' 10 It . Arm" "'"l\ ' oo
"" ugh. '" onJ\o'S" IlCA . IId NIlC in I
t....."ll for lnfri ng;~g ..n hlo I"'''~b.

n...-. d ralW"'! On In .......inllly in.....
..,..."'"~ dorloyo. W" h h;" p"""
.......1 Ii.. In ohanobld .nd h.. fi 1'I<i:oI
_ ""'inlc:d do by llot "
....... .-"'doi"lhio ' ••d ,and
do ,,10. ,. and p"yio!s ltpI ........
..... ,0,_'-1 \opoc:d _ • <I<o'p eM

.............. y. Iolool ck. , ..,ot: '" aliI<>
~... w. thor bthtf lhM ht w.. filliAhc:d
..... in_. o.}Mtu.ry ) 1. 1~

Edw\lt l io_'" A '.""k h/I own
~... )Umptnll 0 " of l:11h """Y 'I"n."""'" WI_...

It m ilV" be .....poing 10 cl wdl on tl><
In' "y lhot . ""h an mUMrI"", III" as Arm ·
" ""'II" n>Uld """""0 .....h an ignoblo:
..rId,.IId ........ sIlII, noW to> Iy M'
II"""' by ttvvaot ~yof A no.
Unfu,nu"".tly••"'" Iol h•• or\clom
bc<rII~ 10 highly In,hld lito;"
0. .....1_ r-iw.eo, . ftd ,0,' 11·.
..".. iI _ ........... R.oth«,boa Ill ·
-. it -.101 tw tu _ 10 cckbo_5d_ Hcrwa<d A._....~·. 100_""
&l1li10 .. . . 1 and '" _ -r. Ilt-,.- u... lot .Iot ~ing
>pint lhot 1loo betond.U __and

_ iftdivld uoI•• '*'bono rtf...... 10 at:

«'pt"'ho! thi.,.. .... know .ho. j<nt . .....,
~.



V\O..- ....10.. II

TM.....mYity Wat c"-bd all. 4. 14
_so M.... Pd II' ... .6..6. :1._
15 .V. -.-..i>ofty. "Thio It __ lao

AM. 'i.~y, CW~ '-ft ...._

oWo II .1 ""'--II DO" '-~
1M ...... o.-aa. IIIio ._ .... hoi ..,.
...... _mly .nth __h.ol his"
"'"'-' """qrou.... ........
I"" g~ ,nd Spllriou. Rn pono.n
n- _,., ch«W a' 40 Mh;r; Ind

..."... ..n"'.,....r. blct d.... 10 1<.... "'1..11"
""""limi... ,ion.. My ." ' ing.. '''''''''''''"', II
90 db .... bo..", · an .... ' ....nding Rg......
Aud io Dlslot1 lon and Rt"f"O'U'"
~ di_ I lli p;«d

_ "- ... 100 " .. 500 .....
100. II 1 ..- Audio" I _.at '-t
<aD, tloo _ 100 It.z .., 10 thr ..,n-.
"'.......,..,..".
n.. 5PWJIX·17 .. an naol....1A"'fWOllI_.S" t'<'n'iw. !or g.._l pu~

""""""",, li>l.....ng.. """'ioon"ll: Ind AM
.....,...... ...... ON ",..'Il. lo ""'" In ... ind
lhot ,"" pnc.o p.>kl fur S4 Mh.>: uI f ....
q"'"""y roW'"~ in only oi~ t>.nd. ;0 _

t"'n ll'IOd.em d.y biii ' y fur S'>lI ano!
CW ......1<. A an _r1\'1"p 10
_ kot_~ tption ol"""
...... O"'d<... __ I0_
cut,. c_ p barId. _ _ h thr R-3\IO
_ SJ.l 1oqoo;do.J,._. _ .......~
01.,............ T1w.au.y 110 _ "p 10
54 Mhz 10 a P"'" !or' _ ....., 1found
thr .s..ip of I"" IF pN~ _lIdy
~ _ ivi'y for "'" ..lth ""'''II:
ool"",,,t oig""o in ' '''' "",'"..,. .nd ohon·
w.v~ band •. Th~ a ..d io I, p ln "'n1
_ing bue hu . ligh' di!llOrtion ... .
diblo 10' <riri<.Il~r'" I"ghft~ The
.....tghlod IIywhod ',,";nll ill _h and
t...-Uaoh fr<oe. WI..... po ........ ly ..:I~

1M ....gloo poIr "')"lUI Illlfto po o.....
..,• ....,. p><I ""8" oIp;nIIl CW .....,..
__ aw..ll ..... ""....g~ s..,............
__ .... wi,h • J"'"iIiw lonpo 'OR.
I(••n """-. n 'ftftWf)r _ ~ '"
poundo oIl<<<i,,",

"

U-.e-. ....__ l
Htre·, __ of IhI'i.com "

L.. k6t 1Ql -.i<l."Hod a Soourdiy
"i&ho' Ii",, 1c>oo<d ;0 Illy io>B _h 105
po>iML I -'d bkr EX 10 I....... t.Id.
Nee.. Hollywood, n.. ...... 10 a -..bot
of a __ Of.... on U.2lID,"'_
IinquiolUng Q50 wWh a _Ian itt.
....... ill h I llft'lletnonly _ ....... 10
IC'I ....., """in.. on I~ Iow[urncy ovIth
no QRM."

John, N7lIF.G, '1 II,od I bl.oot! Uoi. do
,hiOlg. in1"

T_ . NIlIYV. '1 otIrted II 1-00 AM lo
t A! ,i....., ("5Thnd fm;,lv"l . 1 3:l8. I ju"
couldn) '-P my..,. Of'"'...,. '
ldImrwd 'wIns ,Ml ... ...n.l. W I
could_I.-.!'" 'M _ ..

)off, lG:OM'T.'f I ""'" up '"
Sotwd.oy ...,... ~ -.1<1 "" w~. _
_nLRopo! Tlwonb fur 1""""11 "" I

Sft'IIlputy OM.-
Cary. W7FC, "'"'"' _ joy.

.bI<.1'd I ..... ...".,. owpriM'd 10 tbe

.... IYity k-v.f". Cory .ha hod 001tI<' '''S'
p;<'Ob u n. fur t"'"lI'"' In ,II<> ruk;, J ,hlnk
, 11,0I ...,.. )"'It" u..... wiD boo ........ t ...~... ,

I ..."" '" odm~ ' '''1 I .-Ily did..', gj""
'M ruiN ...udI~'ioA. l.iJ. Gary.I ........ ~.... .. tbe

...... of ....m'J'. Ned _ _ 11 ..II<

ot>out_ ..... manp.
liddy. VDCUI, "ll.uod.-1~..... _

..prrt>; 1 donl .hinf< 1 .....n..d I~
_thIl didnl '-' OY<I" 5-9 . I _
point duri"ll: . lw a>nto<l- TMA M nuwd
....Dy ollo... ~ ,,,_ <CO'1lml , III ,"" ."..
....l<>n ..,.... ""y frio<nd ly and <0\1 .....-.

Next ;.. J1llnnot.ltl<'e thco d ....ils 0"

I """'plo- , '""",_'. Oow ..dl "" a
.--.,.- on IS -... wiI" • ·",,,Iti_
up. g=o '01"""",,., doo</dod y.l which
_ I ........ bt .......~..hft·_·.
_ r-Iy I c-. _ "'" on F1Rt

day. - .. poop6or ""......po-t ..
-.,.. l -"ia~ illpul
Otl , ,,,,- Id , poorticul.o<ly ho... _
...iptorp__hillg ..... AcoId ","y.
On ", ' 14



Edl'n~. N..... $1 11I t-e "'l"'rting
on "' ...... hamf<ool "~nd. 'hi. lum·
~.

Do, l

A. I....lbt"<qWpmontio~.

1M". 110-10 (iSOl ...T~ 1$251. 2 UII·IOlh
1$.10"~I. OX-20(S2IJI. 2 OX....,.. WIl "
M5J, Ok.ollllMSl. MohIcn n;2S1. War·
..... lSml S8D) ($100I. J 5B22lI'. M~
"I. n : ·2 (lISI . nd . .....prio<'td W_
...-l Ma...-...

.... .....J .~ .... . sr- ._ of
O' pnwM. lNinly told III .... wil h
. S h lW for$.lOO_ 2ClmN--.<'
....f1u:d "'~ . lnd_ ...1J'io'<e- '-I " M)"

In~ . ...nR pri<Ta.1I4C ($2251, II~ B ($1751,
TU C ($USI. 2 TUB'. ($1 ~" $lOS). 2
11I.4C . ($.lOO" $liSl, Tli:4CW ($-4<;(11,2C
wilh 2CQI$l40).Som~ poi.. .......,:T4X "
1l4A ($JSOJ. 14kB "114<: (M>!lJ. R~ 8 &.
TU 8 ($3251.

Whtlr 1am ",.,., _k ..1wn tIt,II''')'
oquiP"""'" ,.......... ,.)fl,,«..""h
__ tinco' £11. I -.l . he

.... "-'II' 1I-N.l ($I25~ JDI7.I ...." P"-'"
-rP'Y 1$I!iOl, 2 I1-3l'lOA', ($I~ " $ZiOI, 2
l/ICMN".(I75"$8SI,.AJtS__P"'*""'"

.""""'"M~ __ indudcd • C1rM
n- wit h P"-'" auppIy (SJO\, MoaIey
OH Ii!bSJ. 2 ItME 6"ur,~ " ml. 2
liME VIII' ISlA'. ($15 " $251. Eicu 720
wi ,h 7U VlQ (mI. f.<!><'P"""" r c-a
Gk>bo! M..IC ...... Senior 1$<;0I,C..." •• IE\oc.
l ru NcoCElOA ($751. 00 lOOV (no prkc),
t Ylm T..n....."c... e..ndm.., ..... Z·"'.lc~

(SIoOI. Srout !>SA (575).2K..Igh,T.foO'. (s:!U
" $2S},KnipIUwnHopp<'r ($.l5I, Am«v
AC-i ($I~.-.l A_ AC·I ("" price).

WoIl. that·.-.. II lor thOo ,..,. Sony
..... ,Ite tniooi,,«pn.-. tout ' M lJM'1dlo
_ .aad1_... _ lIle _ ill ill
--,.~thrgood_p>ta...yl_
one!). wouW .... _ .. If I dida~
_ lil all 0/ w old__ (ILutdbonb,.

Q5T.._l .aad I"''''~WIlcapapo.,2
..att ...._ . _ I can found . 1
Dayton. n"..• __ It '" I"'rtid·
pate In ,h;' ' "",,_ ~... In ham·

m;n
g
.,"-:-:-:...,-:_ -:,... _

"

...11..1"" .. _ ,.... , .
Thne .......I _ Oll " . liono

......n.d . I ' hink __ 3 Vl('.......
nin& ...M ud at -.. I Zl.. .... Iu itO

c....u 10 ...-"01... .... only __ I
.... _VEW and VDCUl I '-rd
o...c .VE48X,. ...... bt l ...... 01 ,he
_ - irlr; '- k6llQl. .0Id ._

_d~rod. I ......k t .... Duoas
...... Io=d ... ,1VUb1e <It _ M ..
d..... him of( 10 bod. £4d)', vaetJI.
• ..........-l • CQ.rou. 6:30 AM 10<-.1, H...
...... n oign.ol do wn t~;• .... Y·

A 11,,1 r1i.... I h ... d I l.,.....d,
W31 1M. ron'" on ,I.e boor..! . I ........ lIed '0
conl.Kt h im .fl... II<' flol. l" ,d wu.Ung.
VK. I 01... 'O<>rt..r W ,.... VK. How-
•nt wid , "'" he Io .n,> ' ''''' Mgh!
.......I"ll 10 ,-lU>UQI. When , he.Larm
_ 011 · he oOod ... Of"""." ..... Iaot
............. of .....-· and he Iu nwd
_ hOo raJ _ .... -.-lOiD .....

It .... .......,I"'ttfyIoos _ .hor5i58~

""'.""'l*'d "'" -Wy "......, they
dod. I load _it .., J _ ~
but I d >d. ·, -.. ...y ... all . In IM1 I . """"
_ _ al __ *_ 10

AM and sot In....~ " 0.. '5S8
...... I ....... nt """,boned.1\al he hAd ..
.................. k.. . "", he '-I n<>l 'U,,<d up'
10 Y""". I'" wid he ..... MulnM '" put i.
on ,he .i•. And he did ..bou' . half hour
\,0"".00 II ""und~<d groo'-

There ...._Mog •.....Ml<' and .......
<kotiul .bout . he """_. I donl .up
..- ' _ ...... ",,,,,It AM ..,I..;ry on
1O........ .he sa.. em.~ .... "",.
1Ud,- &/'ld .... sr- big AM aipa!o..
Artd ..- bt-i", ..-;o.k all ,... AM·.... I
"- .. wdl and .l'f""'riUe 10 tIt""IL
1'011_ ,.....

"""'"~ . lwR tnlI)' bot_<Nos-
lit _ ru B I """"' _-.I _

.... "" , ,ho 50 P""''' lor~-
Ins .Ite ....1 a>n_ unl'aioty p_li.<ts
It_lllalu..- "1""'"'"' ,he ...hoI. ,im<>.
Abo oome ...... , hat 10 pointo fof OX ...·
lIo... I"oo""",,h .

No".. mooth I'll h II<' •... in"""· and
• H.. t>I ..II ...,"' 'h.' ponidl""ed .
M- .....J ;n l"'UI'Iag,



VINTAGE EQUIPMENT ONLY

CLASSIFIEDS-- --1-- ---- ---
Ad ve rt is in g Information
~ rl'n'I'''' I tnT - Jll word - lid p"" moalh. ulla .....d~ &l'1f

.16. !-i<"re's how k>count thr woNs in yow &I: the ho;o.ad'ng . For Sok-, I
WMlIN."'-:. CPlnl .u I ...oed , Your .............U• .oddn"Ol5.nd WIrpl'aoo~

Ilumh ('!,)Un t .u 6 wonb. Hypn.....ll'd WOl'ds COUlll '" 2 wordt..
r lO'& nllh.. word. l" your lid~ If Y.... u 0",..30 ......d. wild
paymlfnl for the' n tr. w"fda.
l\:"n .....~ibrf'S: 53 m;n ,miu m for ......h ...t Cu r 10 3lJ woN. ). E'Mh

. ,ldi ti",,,,l word is .20. Please call or write for d isplay
rates.

C~

h.m
Du" OI&o. co. • 1:WU

DEADLINE rOR THE JUNE ISSUE: JUNE 7 I
~ "ALL Tubn. _ .. -. I'INw
_11 ....... ol:m• ..-. IWunobbloo.
w.... 11.",,1.- ITB. I"". E.R. 6QlI So"",
ltd... M"",ph'" TN lI'lll9

fOIl ~" LE> "uJkI POW'" ompllftM"l. 5 to
.- /rom, up 'e> 1'" Win. out!",t, II II _
52S '" 1..'10 pi hp g; o...I"",ob ll<- radlDo,
IIl:l6 '" 1955, "'"'n"'," 10·52510
$.'(). --.l 10 5100. J.om<o FM! , Ill , s.".
I t, C\>Iw.. IN 4IH.'Il.

WANl U ll U.WMdc_ ...dft650
w '-Sl Dboo s""Io, I<.AIK1J5,0U7l924-ll2O......
KlI SALL Cdbooo:K-.: __a .. "'
_ I t;;W .ul.~" pool_..
_WA", -.JuIotNl>y 1lUA".. IloOn.,
_ ColI•• ....-. old~ ........l
I'«lNo <In Jo>hJl. KCDFM. CWI l'llI~

..."NTtP E.F. J" \l\h' or .~
l.<y. 122 "1"/.,,,, 1; VUJ"KN.o~'I\O_ 0<

Ro "ll'" Uo 11 r1"nd Fou, T_~ I......
mI",,; Cun~~ 1'", " ""I"" " UN" K<>l><'''o,
n.&[~,1'".oblJ'J\h , 1''' l~l7.

"

FOIl SAIL h Jolo._~.

¥.'l.M PO" do""" "'? Oro .... C" ·ll95;
Orob MN.2I.IJO · s;!2S.. o..lIlolo<op, NlJEA.
_ 407S,o...n-d h ..... I(S~-«mo-

WANno. 11oo1li<nfl<>n s-Ili. 5-40 .... S-40B.
S-&~. 5)(. \1\1, S-lllll '" SII·II(l; N.I~,n.1 NC·
&l '" NC.\ilI. M vI><'~ .oJ . hll'l'lns
..... ......w>O "'""'nd<"1. 1~74 "T/AS ~.
SummIt I WIo. I'll 0lI'IJ).

r Oll SAIL C<>IllaIlZV·J.nd 15A-3.-rpId_, ......y_...ec_..--.
IPNkn "c. • • • klall. S6OO. I to ••hi.
WlQlI ....OI7)~O

WA~"nD N.oI_ NC-4IlQ; pIoo.. _
..... ...,. .._ ..... 10k- k W, .....
toN2 'J1n' f ._. CollI... kW-1 ... JOK
.11Io JIO _ . Joo. W,cI,I'. 15IW 7.160
~,

WANTU>: IlCA AIl-N/CIl-N " ....._.
WlU dn... 500 or <.11 ~'"It .hlp-
.......1, Ml A ,,"... N~nG. 2M7IJ w-
.11(0 Sh".... Mohl t'A oo;>bS- (21-11 457.

'"'



CLASSIFIEDS
W AHfillt ~6k__

FU5J...cl ""'15"" _ F~ .... 1M
1 1111 -.y. 1:1OoCS. 4n1 N. 10_
Oorir,T-, AZ 1$7", 16lIlI7f9.$7l':J

FOIl !>Au. Ow__"AaT·I1,ATD,
T" _12. AIllI. TCS. cs-z, SCR-W, .......
...... 1(, """ 1o'1l'" bo_ 'YJ'C M.JIII Al
~ ... poww <001_. Roborl Dow...,
W"'SCAB . 2021 Morl<1on)!ou.'"", TIl:
77lHJ.17U, 4/>7·5614

lUll: SAtE: I U··:ZOO AlB •..J .. " 11""' 11"""
",'or ... / ........1. m _,,,. I w ,H Il ..
r-- <ho<kH.....s..I. IT.a w/_.w _
s.tD; N• .., 'tS-67Inu ....... ___
bo>.L upoodk>fo • ~I S. -.un . 515.. Won!
8odoI. Q5 Tuft......,~ _.1<. CA 91~

d l8) NJ·J0M4

FOIl SAIL DnWIIi..", T.......1oVI.1o&
• •~ Dr.l. 1olN-2000 _ - $l'2S;Ora"'" TII-l'l '- _ ,,,__• _

.... ..,...... .MS;V.... _pl><- ·m
II IIQ-INX _ ..... ' $,00;
, §X·IOIA,. nr_.t2A ' $4'00 .....
.....It.. WAN1'lTh Dnb2.cQQ-<nulllpll«
,lid orU 10< 2-<: roai_,.1oo 2·AC ay>o
" ' u llb.......and 2·N5 ...... blo.l.c-t. SWw,
_lIN, 1M3) ~7).7lI47

W4NTEl), Ito .... .. It.lll<nft~t fl'M-:JOO
III Any hi"'.. tJ.ks or m<>J . ""'" you",yo
10, hIa l~d.-... e;".,.. K......n, aJ5II
So.l A"".~go.lL_~

W4NTtOt R.opImxz".... 'n' . II.' .....
.....-JI~._oh<>uld ...... U ' ,
4.$'. _ alP ........... VO • 0 • noo.. •
2IlO _ . So< • 2.0 _ U • • •. s.m.
NMI, Rl l . ... l469,~w""'. CA
-'(~I_-

FOIl &A U" 1lC-9» ..._ . 5n; 1>173
Inq. _ 5«l; GE FM ....- ...- ...
10." 2 _oflot:: lTTCs.n a50w1 od
01.... _ $50. WA N1U), RAI( 1.J'__
Sin. 0 . ..,., I(D2 r<1X , 2372 81th S1.•
B"'''l lyn. NY 11214. (71Bl26S-2l'o1O

W4KnP H_ loIIC108 ..... .. ....... _
Of" ....~__ JaB- T. 50._ , 'I.
WtlWQ. m. 'l, Go<l--. GA DI2S.
14Oil1 7. _

W4NTU> ....... Ior""- V1kl"ll D
&lOll ...... U"" E.~ WlMNE. 1'Yi111
IrIIrIItftoI Clr.E~ IoID 21~

W4 N1"EOc Sl'..-a:J Jll; Ilom""r1ul\ol ....
<VI....; : 1I . 1Id fI03 Iu..... 0.", Sf'" ...
W"9l1Jlt. !;oil E. 20Ih St.• ll;oukouno. WI
SolOO. (414) ?t.(~ 1 I?S

WANnDt kW ·I . IN·). NC-JOl .o.ND
IIltO-6oIl. '"'"-.....Iop,_
.001 _ _~No'_l~.M

",10« -...........- t,....klllfJ. TI'7
8rlporid• ••1cI", fCl'l, WV lII33ll.

W.\NTUll c._lIR·1 I<lrCDlllno75"·
3; ........1... ~Il< Iu< a"""lIlt<'<>p
... ok; Rid<on t.od lo ....."""10. fuU ..' ... ..."
. 1 ' h", I I'OM S" LE, 1'. " lnK R'"W J IOlID
.s1SB&. WA711 t N. l'OD 442. Aumovltl<.OR
91:125. t5O:l) 14\1-1149

W" Nn o: Ut.h JUIli'" 1..._""' ......
....,1<. _ ......-. 10 Jo_ol. 11!p
loool.NYI~ 19l4l6'l1.6ln

FOR SALE: z.n..rtr. IClI _ ........
?2.<lIQ 10)~ 1oio'J'l ." 10; I'Wka
lei """'ri 511. _I <. 1>1_ • $100;
510"'" 5.. • 11*4 1'0110\ e- Rap
lit.. loiN»U1 1611J 75J-4.13J

FOJ. SAlE.. e-.".....Iu.-""", ~
tloa, ltJH ......._ . llQ-l?llAC_....
0001 1txt,. 1 ''''f'Ii&f. All *" 11"'01 rono.I~

Ii_ wIIh ....n""l.. l"I<lu r 0"", l'.....~
....1, . $4'10, ChIlli<. H'>4" J, (40-1) )<Io>.(l2~



CLASSIFIEDS

10& '4U. CoI«I byol v...... _~
WlIr.lQ,IllwooI_ ...." .... ,.",.......
- I<> boy -w.e-.tot ,.". • sus."'''''''*' Cd c..w. W7 P-8""' •
' 14 115. _Sl.I _l~,...... ......._.0.. ..__ ....... -._

a.£, w.r-. 1oI'''Il'504

WANll.U ...ltSJ 'lW 1\-u7.n.Ul.:z21;
lOl_AII(;)..1.TOl~4N..I.T01'"

~. 1\)160-1 "", Ft.QD- III1. floIJI...15. floIKJG.
III I..ftoo< J""'l- ...,. O'O'Y. I(.,. 0010.
mil Cordon W.y. "..~k"'. ~ UI3.
OlJl f5 l.J:NO

nAp[, .1 , fB.1"'....ty 5W-3 b p""
\'N{.JJ ..._ ...... KlR ML£: Imd_
U.11. 1o·~. W"' NTlo. Conor4t101
'500 _ 1-..1.., lot....... No~or. NIo>l
WlrgiRd, W.0.5VU. 91\ Nortlo. a.-nd Do ,
4 ....1... Tll~ (5121&1·24'>2

WANTED: Sj '<'<l. bu~• • 1><1 ...,... ll(l and
tl _ l>olld 10;FT·2tl . nd _ tly ft>URd
IK>IJ ; lIOO hi"", lor 7',,-4, Herb
Srioqr.N~Y. lk.. 21, 801olW)' n. I.lS lIIlI24
(6l'l1l :JM.SW4

roll SAt E. T.._IaR/_.....'Iub<o._.r>d .......h" OA2. OC.1, 2&'(o.lll2S,
l Xlso.4~ 12M, 1lIl,109. ell . ' 13. ' 15,
UII, m . I.'lb. IJ7l. 1M', 11>1$, 11026._.
.nO,61" ¥ll(I r"" "'....... !iA5Ekit ....
1.100~ oW.1Id """","'- of " r
lJp& 1.1.,.... ,.... ...... _ ......... ..-1
JoIuo H. W._ Jr.• 16112 W. ll!ol. So..
Olatlw.. k5...or..z. I~UI7l:4&U

FOIl SAL£, e.-d'c ""';0- ,_ . 2066,
-r A.; I~'J. -. --.l . ....
IA-rp.' W......... _"..., NJ _
QlI1I'"4V1

"

R>R U.u.~ 001' th.d. <-l<Jt>.
IUoII OJ. ....~I~ • 51(1); CollI.
~-3 wtIk .,.. 11 MId • l< llIlono .
1 '75.: 110"""" Sl'\<llIJl . 51lJ:1; .......
...._ IlO-ll1lAC ..Mk 'I-"'~ . $I SO;
l'-me +... 1JQ.11U ....~ ......l« .51l5;
1Wl<n1l<n SX-U wiI~~ - 1M; ,,,I
Ikn""" s.u . 5"0; Ytiol!: __ , - 510Q;
Yl1o.loos Ad _ .... . 5.0;0,; EIa> nl •~
__NC-tIt_~.5Il5; IC~

... AO'5 . 5"i); ClaN QW Do-Iu.. . szs,
(2) El.- AS-47 _~ ACTS • 5lS -";
QuO,. Kat!~ IQ' .... 1_~ • 55Q;
I_~ ........ YF-I • SZS, 1& 10 · m Hy
CoIJI llr T__1ol160-10 _ .
51~ ndup_Ir .. _ T_r~.

I(~ Dol . ... 21 ~. CarIo<k,. It <!.1m.
OO'J)~ml

FoR. SAU" Ilammo ""lOd 11Q-1:!9X. good
__ . 5110: 1..1u.:..'..... l fT. I~.l fT~.SX.

\1\1 . 5otl) h; TMC vI<> I'MO I. nd""""' t
wt.h .p Itoo. WAI'iT[ D! S1.n«w
Thond.""", U ......."'llIon; 1low_ttl no,
' ''W..raft"" I rr-6; 4501h. Bll tulo<... R....
Oln_, K4UIZ. 6l1li w. Th<,"'f""'~ l .
Iolurt......ho"'. TN )71:1"1,

W4 NH O: N. tlo ...1 SW·S4 ««,I""•.
~ ......... 11020 ll>lh SW,~" .... W4--
FOIl SAUl 1..... ~1<l1 [lJ;~w/ .... .~
WAI'iTt.DI No.-tNC..Jo3;I\.aIu.:.._
5-~ T...,- KAopp. lV.TIVP. 1m Y. u.,
Orl... L.y.,..,NV..KIt

W41'fnn IlRO<lolIT~""__
110 _ I, ~_ ......~

4BCD -' __, .ad ItJlIO.4.lrTS
...... __ "f-u.- AI CoIl. KOi-'S. Ih1
Co 7)_u-, 1-'W1S4ll16.(7J~--



CLASSIFIEDS

[FAIR-RADIOSALE,~ Ii
101" Ea. E.....h S~I 419<'tt1-6sn
1'081105, Um., OH 4<;002 FAJ. 4 ' tIlZ1. U1 )

Radio-Electron ic Su rplus Since 1947!
• Mililny Radio ·T~I Equipmrnl

• Elmmn Tubes • Tf,ln",lonnNs

• V;lri..ble Capecitors and Coil"

w.......... ......1 R·J'l(lA 'p-.. pwts lu«pl m..I.....)!
• l n7lRTSlo_ .....t. <fMd.N. $n ....m
• 'lOo1.5 _ ..-I. d ...d,N - $1.'10; ......_ -"' ......

w ru c o r ca ll for our 1990 ca talog!

FOR SALE. IJ.olhm,'_ R...UR~ ......
. 1<.", >reo l«.. (........ oc..l<lwol · ~_II;
eor-t C"""" IV • $:tOpi... U1'S; RT'ARe.
2 • $50 (p l<k" p ); Il.AI( ..a, 15 t<> fro k< ~
ccl ..... • ,:>5 pldup. 11...1\1•• 100 Oooil" .........
S<>mo.'fd.olo. Nl CliVlI3.

FOil SALE: HQ- l70AC ",~k .peou.r •
i l5ll; IIJlO.SO with AIKD ",U 0<1••nd
....n...1• $150; IlW· l l> l<'w " lll",n SOl:l a..
fIIo. • • ' 70; Illl rubot • $20. JoU Co .
K.Ern.rT, m2 W, s.loIh !"oI_. 0,." co
1lrQ1. (JOll o ';S.'>Ma

FOIl SALL WW~ _II _ .....
daoo<I 1911· $115 ......poot 1IC31'llUCl12·
D. 8C-6tS .. Vli _ 10; AK-2ll '-'III" OJ"'II_ill .. SIOlt ~IWDTIA ",111 • $15<
JU.lE VIIF_ I ~A IU' ........, _ 1_ 1
· 1ol41_ SX-90 .__. AllpM
~WANTUll_, do,.oad~

aUs. "*" o..p-.__St , Uc.
NY '1 10'. O'I>l~

1'011 SALE. H.Il..-.. Il.... IfT-tO · $4(1;
I J.o .......rlund 11Q-1!\fJ • $12'; knlKhl VOM
· 125; RC A ' lj\noIl lI"'" (from kU) - $20, Ek'o>
. lgnaI I...... m,•.J.ol 111A • $ '10; RCA RF
.IIP' . I lI"n. "" "M WR~'IOa • 5;>" 0....,.
"""1"'. S' """"" • 01..... Gk*<o 510' C1I •
011.., (1,) 1:10 .... AC " 'loy. , :10 om!" • o f·
Joor; I'Iolk'o> TV 1""""' _ . • <>fhor; RFIlfI
Vf ....Mrodd "' I<: "'ll:h' T·'Chml. ·
540;T.._ 10 mI• • $l Sa.... .-.
SlmJ-CIl. $l'; ,.,... ......:lOO1ml- ......
dAld lor NC3OO . DJ; 1\oo11lmoIk-A s.~

.-do _ k . $10; OIl;...:JB wMk IIG IO vic>.
w/ ...._~_·$IOD;ald~1or
T_t9S__ • _ o/looo; IlM£.O.I.l w1IIrI 4101

S68_,- . $tlI; 1<:>oI~ CII, C-540. - $15:
I)II;~ . $40; a,... 11M. .. 10. worU •5._ 1tT-5INo ...... _ ...._ 1. $16 Gory

Fnn. I<:E'Ifk 14141~

W4NTlD:~ 154.1~ 101 flo!
__ Ior eaa... JJ'Vloo 2; ' «or"
lor 154-1.~ a.. l,uy. 12 Ur"""
Or.•lbloo_. NY 1...11.

»



CLASSIFIEDS
..................

" 1l1OAL RAmo s G LO\\l IN HIE UA KK"$
........... "'l< lr< ·$1 _~ w.h. , ,0 SA.5E- W.. 1oO<Yd ......w ,....,...J..,.........<'Ir<lI I"""'.. -..:r• •ooI lo1l".. Mo..... . nd/"""' _ ,.- _ "P'''''
...t.. _ I>oo. L ... mod l<r.'l1..c.g .,.. .._ "'" • quooo "" JOU" '" .. 4.0"
~. o-w II"';'" ro ... )411, EurPl.o. C'" <MD1- N """" ...- (?01) l.U
JOIl u vt lr

.-,"'-np. .,.... 0 ....... . ~~

NC<4t ..-. ""'P'dloc ,.yol<albo.-
_ 01 pilot~ NM-.l He"""
NC·iOlIIU\. " _ _ 004 N...
~ r _\ft, _ s.w... w ASZ,
1Z7~ L-.lo o '" t o _, c....._. IN
~lU. OI7l~..._

~ SAlL . ...tIoOX... wulo .... · . O.
...... NTt.n T.._ ... '" _ willoe;;...".
_ .... MortIt. W l (;Z5" rot 51. w"'
~\.ME_, l207)~_

esr
"AHlIUt TrIoId I r;M .N; l(o",- T· 10');
1'0'-... Do.~1 "" lru.m111ow; VT·5U 2C4j;
...n...' ~". nVI, ro py '*. ''''' -....
'lIWQC !lo. l U 12. AI.... VA n .w.(?II.l)
OlIJ-m s

Fu ll SALt. ll. m m.o rl" nJ SI' -I>OOI X ",.
<01....,. In II'nJ «>lId" "", . $175 '" j" J .. fur
CWtr... n~,wr. D.e, M.rtln, W99BF.l L 121
5o<J'~ 0 11...... St . Elt., ,,u...CA JOf,lS,

WA NTU), E. F. ' ''''''''001 122 . Io.nd BC·
61e ,.Wk'. 200 m1... .". Ioollw.y ~

fII"I><•. Buk h 5<11.0 11 1("95, Slb l St .
t.Wy Or , R."'''''''....... MN »'lOt (5G7):rss.-m. SAU, Rk!« 0-.." ..s.oI ' 11.
""__. IIJ'• • ...t _ .....
_ • S"oO ..hlJ'rloll. DIJL ~

GrowIoy. CO ~1. lXOl~I.' - II
I'Iol. I'd Sol. ....l __

.ANT[P 110_ 5110· 100 _ 01....

"". .... V.I"., II; VIti•• 500. C
11o~ OAW.... I"l» w. .... l loa.
~NYIIU.

"

".,. SA Ll< e-.t Elo<_ ........ "_t ! ~f~.~Dnr.r

2.cQfOf- lorr .~ Orob 2·AC ....~.~;
· f u.. ro _ oiotu _ ... . t:! \,;~

15A-2,. eM. F'Iol. ""'''' • f l~ _ SASE 60rl_........ II" pun.
.... ....,.T-.K...... 1"l» IN,La_.
WY I2tI/I1 Ul7l 7U.-nJ

WAI'lTt.n 1916 oool 191? QSTo. _ N
_ ........ I"l» 1..........uo1oJoo. VA Z2OO1
0031 566-1'\101

FOIl SALL N.t....111K __ ..n
_ po ' . 125; __ ElC SlKllUlSlIl~ ... .

$40; DnLo %II. 211Q . fl~ OroLo 1148 •
fl65. A.1I __ ..~k ........... AIIC .,s
IWO!v,,,. 1'10._, NI8 _ !IJO Ndl; ......
1ro..J __"" ....l~ "' r<l~ (I"U """,I<.
nl fu. AR·1IlI on.. . f l ~ N .h. E G.
I KOlX.-'C. 1Q4lIG"'l\o' ~ Forry
lid. Ad.n'" GA :10.150. (~ ) J9b.1l12

FOil SAl. lI 1lC-610E .. Ilk 1lC-614; GRe_
171 h"" . yn' !,.... lot TIC /RX. U · :JO
....... 100 W 8. l.<;tl. AM _"" l-W.
..,..... .. llX ftl' "" CW (¥IlI"'l. AM lI>
KII.<l. SSlI (2.7 u" l. 120 VAC 6U 11.<.:16
I"" .... h lg~ In 19·,..,k; C>l11... Kwri .
1I1'IE!Tll\.l . K6.'i2.... 0 )1.· 111);1'217; MIMS
SIpooJ . .....~ Ioooom "".......J lA
d l<Mo>t l<lo<_ lOOt Illlll .. / po _ool c.oblo;
III1C .,/po _ ",1olo: Wi ll. KftI ull..
K~, 26UI 001.......J It.l.• A",..., IA !i('lJIo.
(~I ~lm·5<Jt,f

FOIl SAL fJ 1Irpo1' and " .... .._ .. ..
vInUp ......~ J5 ,..... "'P"-'....., W_ .W}kSO. IJ(IJ E. w._
IlrU ....... Dooo..., CO .:t2J7. OOJI 7'JO.
U ..



CLASSIFIEDS
WANlU), Com ... nod... __ '"Iod,
",. AM ~ V..n, 111ol<oi1 of c..lllno II.
d k>' OM "ll>< Ito~k> Doo1II"" n Iu r·.l1"",~·

3odor 41h oolltk'... 1m. F.u~.smUII.

0.1""". BiU MIllo, KCSl'F. \740 T"",. Ccw1,
"'-'01110. VA um2. (1(_ (7tlJ) I ...
)95&.1_(7ID1937_

fUll S4U, NCl 'lO ..~ MI e=.' 
-.c....... lll. wl&-IJO. WANtID. 11.1
Iknt.... .pm It -ee, 11-' Il", It-UA
•...t R·5a; N.'......., or"'" k" NC-'lll. NC
l lll D . ooI Ne12S. Ed 50_ .\(~ lJl7)
1lIl-lM3

fOl SAl(; <;WoolUoo&5008 . $.1lIl;00l00
o , '.:JOD A . 5175; 11Q.179 .., .......
tf'kr, _ ..... . f lOO. All"'"~ ....
"'1f1>'Io'8. Do.. T-rJor. wMt'al. 11.:1 N
Mlh 1'1., S<ulbol . ... AZ. N 54. Ifm) 9911--fOIl SAL'" O".... T1I..,) . 575; lV' vlo·
US; lieook S&-IO . S2S; RME U!IO.Jon ·
S9S.:~ IlME 4lQl L oidoOond _ .
Ulc~~~ t ' w,...-
_ UO; E14I<O TR7SV Slll
W4 NTUlt l M_ Q W AIllod.
R.d lo SIo. <k, Wlt l , 01 L.o t.y~, ...
-.... • AM~ <.Io~ • \\lM . Q

u.s. <alll.."," ..lIh KN:t:!MI • ..J 1_ · 71
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Subscrip tion Infonnation
Rai l'S within th e U.S.

$20 p<'r yur 2nd d a!l$
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C.-.u<l_ by Air lo nlyl_.U.S. $J2
011... .. . ..... IKn C.......trin by Air (onl)'l.._ U.s. $55

Cur. nl ....d R~n.nd al .any tim~ lot l....n ...m..inln. .... . .. bscrlpi.....

IJUbscriM by mail or phone
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