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Editor's Commen ts
Th<o N2 11;SZ M.....on~1 lfll).~t~",<Conlft, ......... ~II .,hmd.-.J I I!rd 'n ...",k

I~ fI~'''''''' (l <"uld hav~ ... o<krd dnubk ,,,,,,,I I "'DUM ""V~ _ ~ ~AA""'''~I

....",;. D~·IOO.no!. h~II·....,·. d,po~.' ~bou' 0;0 l<'ri 1".. ~h.~y~ 1.1, ,h., my
dipolt ..... "'" ' ..ry ril"""•• I.om rw... ,n ,rw <~nynn "ho-r~ ,,~ II•• hul "" <""~
"'Ih l " wo< krd .odm".hly , And 1 Ih,nk cond"""", " ...... ~1vI... ' ~. ,;.....J ~. 'Nor ';'"
on lllU. So l~. I'u only loKY1vrd 2 lop; ,Iw h", I",... r.ul Jo/<no.t<on. WUI'I (my _
D~ d u.",,; ,ho- RJn'n.,j ... he> ..",rd 110 p"""1.. n.... --.i Iotl ... Irom I...",..
~......NEIS .. he> oc<J«d olol.Olof oIOpoin ... Lorry __ "'''''''po''n,;'n ,hr
....._ lot .1Mo 161 _ ,...n. In ,hr F«oru.ory _ ....'11 ....... ~p""" ...,...... on
lIMo lop '" loKY1... _ ,hoP ..uvwn ..,ntor~

1. ·• ...,Jly hard IObotI.......hal~''''''~nd I ....... _ •• 'tu.hw~I"""10 y......
II ..... _lib~~yotwl_w~ nm,DUI T,_ 110 (low ,>l 111"'9''''''
OC<\OnN 10....... tho< '... all~ 10 y ~of)"OU ..hi> '" pho._ bo<k
........ 'ho boPf;'nn'''« InVltrd 10 _ _11,"' "_ I 'ha. ~lIof ...
w,D ......,. _In'; how _II of ... tIM.apvl ~n<1 "'- b ha• • c~.'" Ou.
photo .......,.................u,I-...~'l'. ).5""",« a.w .....f'"'h<'t> ...c><k ou'
..... to..., lou._ poIo",,,,h rw-.

n.... Ell r~tb Un,I 0._-,. ..,,,Aftdot....,... PO'" " n' b It,.,.. ha'r~ po... n,;
piN... p1 y"'" ...,"' ...., 1<> ......... 1Un odd i'k> ,I-. h... Tlw h,., ...v~n ""Jl:~ of

Fltm5 you . porto .."',. ,,, II-. d,nctory itlh.ol Y"'" pO'" "8 u n II"",; ~""'....
boo ...tI< ..... I.. hi., Tho- __ .0<1"""'1\'" 'N ' y"" co" m~b ~ """ d,"I~•• F<>.
'M-of )"OU l ha, ~,~ I.m,]..' "',Ih ,I-. Ell: r~"t UAI' o.....--y.rw,..'u ",nd..... n
n.., r uo '" d~'~I>0 ,ha, l ..... in ...... in my ","'pu'", h con.;"t. 0' .11 1M PO'"
uni' . h., olpha""uully by ",."..Iac '"'''' fc,1~ my lhe- o ... n"'-' ...m~, .~Il.

odd,.... on.:! r"' ......... A p.i.. ,,, u' of til<' li. 1 i. avaH~h~ 1",12 plu. ~ LSASE
AI!~,n, ~ Illh<- l><-o, I.. ~,~.y...... on 1'19':1 l-ty h"l'" to ,h., .'~ry,,"~ ... ,11 ~n~>y ~

he.llhy . .. ,1 h_rpy "'~... Y••, . "Ol."Sw
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Looking Back
loy LA'" M<Coy. wile r
lIMo5 L B.,... li.... Rd.. ">pM. n s
M~• • AZ .5208
... « o ylit' .i. .... ' .com

R,·.><! inl\ I"" ...""tll'. fl«t11< IU­
d;" b""'lIk l ll •.-l, ,, 'm<' "".'I1,,,,in

...."'1 ,"" "",,lin;';.' oJ.,..rt...,·,.. I !w,'"

.......... nol",,..j . 00 'h<~ ....y lin.!

......m ~"'ll I,m lI. nbl. Wlll<.Gl .
__ ",u..t"<~14.W..hlhr
11Q-12'l. IIME..-5. and _ f«ft>"ft1O

:.and'~ ....... doft"'''''''''''''''1
W..~~ in II.- "'Rill Tod>N<Al Dr-

1"'11 " .I" _ .... d ........ 'ft'lo

- m "' ,f"""'d.- .... """'" " <'1)'
,nt,·.,."h lll( ""'u".......... Oro< r om • • , II....
""1 ... 11........ ..... ,Iy . 11 ,tJ<. n'C.;".",o' 'hol'
II",.bl,"'ktod up ,I' tho> p........." ,,f ' I""'II.,....

I .....-.. ",. d.oy ......... ,"" 5.o1n
~"'I'-'...w l>rou#l' dow..
. loolo -.Jrl .~ ...... ,IQ-__."lt5"d
-.. ""- " -W .........100 " ""'C "'II"
""h l"""l"'" yodMolhow..-yCll
......~ "II<! tho- 11Nd..i ·
l<'n •• "1"""",_. C , , ....
..... "'-....... " Orl~, ny. It.·od~ rl<"n
K'" .on " n".. in I t. ,lf" rd .ond t /""

.....11. !,'''If' In W<"'l I ',"ford •...t f '" . Uy
II'>< 1I'.ooJ~"." ,,", bu,ld,nll .... bu,I' ,n
"1....·"'11"'" on , ~~ 01 \\11"'10'1

WIA\\' k.-.n "'rut un oil
tr.ond>.lIIl!w<1ud' 10-.... On20mrI\"n
,tw........ "''IV._....._ ,10) "",

............... ~ .. _ <.U ill.n..
, ....o.lquo....... '.,,,IJ"'Il .... ..w>1In "'"

.....M ,>f 'hio mon.b;c ..·hol< ,n h ' '''1 ....
1~~u ;kJin~ .....¥I_d,I",.... lIr."",
......... u..-d "" '~ "' ..... b.ond•.

l .·l""~ b.od I" "u' "" ,,' I\.>rl"'n.
,nll. 'h", Soli... M. n. !l'"' lIy p"',,d
.>f ' h" IIQ- ~..l.nd ~ ••"J " w",,1d
..... 11) 1""""<'" .... ..hood oow_ nJ,poW<II

<lUI Wl>. nul htl.olod k> W IA\\' I hod "'"
,. ,>f hoo>l... up ~ """" "" ~
_ _ ....__ .... ,,.mnJ It " ....

"'-".... IIwn 1"'-'1"""0'tl><.011"-"">f ,0, 11,,1 ...
........ .mvr-d .."h 1"'-' ,,~ .,y full......."-_.........~ .., " .........
"'It "' :lD-. WIAW.,._ on ..,lh
1_ bul.... ..... no.. f'«""~ """pIM<'I1
blocW up _ 2lI d'"f'I'N~

«.nd .11 ,~,,01_ b.ond. lor lho l ll....),
I <1,...'1 ,t\ln~ I r . n . II:"Y ..' ' b.or-
to_od.. 1h.>1 ..1< ""'''' ~'1' I ·. 11 Ih.1
ht AI"'l.->Jli,...J.nd ,,10k lie. ' i"·' .nd
I<'n . !lu I l rulht u lly . ... .. .1,.1,,'1 lind on)
........wn ", I_do,..,ho,..-kl hond ...
"'" otronK RF...IJ~.l<'<Il>y I AW By
C...oJ ....... "' l Ull;. w ... ou, ...................'
p"" I dono"y "n.. "obot . _ "'10''11 _
_""yhrw.IV""IlIO~'''''''''''''
_ ... 1071« . ...' ....,n_ I LonInn
w,l l'rr"",,;,,""hol l

A 1111'" I.l<-<. F.dI I ' ''''''K' ' ''' ho ..,,,...
" ....1.... "' ill " ......... l><-r ...o, l 1 In. N. ·
h ,,,,,,] . nd d.,. ill",.1 III<- NC· :lll l. ,"0'
. " lItod wilf, ( " ""t..... ". Tlw ,... ,,11 ... ..
l'K01y.., 'ho, .IIu'" ...,ul.! "",,,,I""..<'fY
"''''''tI "'ll"o'''' ~ d lI ...lly "~I ...01 1
.-l .....-l Rod... F_ E ,.... tou, ...
......... pIllO-.y~"" urcJolod
dnIK" of !hi" circulI of !hi" Jllll--<lw-
110 ...,. .....

C<>Ilins can>or on " 'ilh ~"..l ' -......
Tlwy_ ,~ "'f'''''''''' and l!><-or .....
In "phold ..." f, I"" ... ,III.ry,n... HMF-I5
(I 1\.><1 one ~ul ,,,,, lu r '''''lIJ w O' ..... lIy
"",1.,~1<_I\,011;,." . fl,·",. ...h<n Il<II I '. II ,~ ., n
(' I.llk'.. ,,,,.,,, 1I "'1<'f) ",,'" . 1' ,,,',,

"'_. hod K'....J ...'0.;,-, loul

tIwn ''''-'r 1 throuith . , ,,,",,py ~...J

and prod~ _ poo. ',ly
Whld. bot1rop ... "p to .-l

lho' loror-·1 ....,.,11 ..<'fY ..'t'Il I"'-'
" ond ,~j ,l< _"..h' < '" ' J...od.
" itll , ...... h ,.~ .. 1I..io
..... "",.,Iy ,,1 ' ''' '' Whol -
,nK ....' ,II. , ,,.,..... •.,11,1 .I. I~ " ..,.",~..
,,,,,101 ""1... llv II,'... ,iK". I. ... il h", .",-"n
~O Me ,>f lho' W I AIVIII n\l1M' "K.~,I

""""I..... "'I"'I'fl'<"" " • ,I .....m com'
.....-.1 to 1"'-N" Yd.n

¥"" .-J,.n """'fi: on I....... I y""
.......,. .....,J"'ll _ , 1_ lou.

".,.,..., doyt.. '" IR"



AMI Update-January 1999
b y 1101. G .g"o", I(WII, P,"id . .. .
PO a". 1'ioOO
""..';m<K1t.. N il 0)054
dA-"lI...o"~",..,,..i, .nr '

f CC ""a"'l f r.~. ..'1' '-b ih. ,
w ly ." N onbor. " .... <kndo<d

....., 'ho. p<'f'ld'''lI Not"" of I'n>fo<-d
R.... M.h,,~ WT 00< 143. ....
........... ........."h ". , u"p_'
edrnlrd..,... of "11: 'hoo 11 A '"
..........." ....., us -"'botn.hip by J1
no. NPRM ",,,,..-I pI.tri.., , .....
........ I.............: 01 bu , .......
ilnp<>rtonlfy broodly h 'O'd .' , _
oobohly nf lid '" ..h t.-d elY
'"'.", ~u, ,• . APr ' .... 'rly
1100 rc-.nl Jo.!I'lOt<l'ytn,
AMI _ '" , FCC .1......11..... 10.
« •••II to.N """''' 'na_ nf t .....

"""" 'm","'.,,' , '""',,,••1>0", ,h.
N"II M. O.r. 21") " 1cum.......... "'r'"
_., .....1 by I..... FCC on ,h .. Nrll~1 by
o..:.-m"", 1.1""~ . II i, "n,.,,,,,.,, h" ..
...... y m"",tor.....", '" 'ho-i."II""" "".
bul "'.ny «'p'''' HI m~",I><o. <"<' m ...",,1>
.... ......"' ,0 AM1",·.,Iqu."•., .. Th"u~h
,"" Nl'kM,,,mm.nl"'r put-hcly .,..il.
.hI" ' m m 'h. I'CC "'I", ,h. I"'N"" ."
,..... 'I'll"'" "" ..I ' ,me ' " ,,, . 01 '1'101 .... 01
"..'h 'umm,-"t rm ,hi • .... .. '1'1 it I.. , nul
1>0...... I"_ihl. y.' '" J ••'oIup • de••
po<tu.. 1m tM co mm.nt , . The fCC
...,ll t... d,~ h"~ thl> d ". I Y .
........ IIw i. li«-no.<o . ' mr1, h , , ,I .
I ' rr_ i. ,. ,..... KINI ....""" 1'1,1 , .....

.....""..G'"'" .."..... Onoo .ld......,,,· n..,

....oIi"..: ...m~~,ord.1uI ,, ' odd ...... . nd
<o1!MtI:" co •.....,_ fe>< AloII , «ft.d .
A_' I,",'" 'hoo pwk.nl , .
bfto ......t .."" odd r rol>-
......... E. '''''''tI:h .h ...w',,"~y
.....UI""'Cftl"1\<' I",. 10., <.......l. t.-d
........t. I.nI _ ..... ,.... " ,I.,... rep-
........, .....:.. ' h• • ", ,,'II '" A~'""'

........... no l<ontl:"" .... our 1. II '"""
did __.... thoo E tI:""Y AMI

,

....,lln~ In N,"'..rn you• .odd ' ho.
ptokbly .h.an~ .....t
ra.- _ AMI II.-l.j "rh ,-our
_ ..w...... ........ u n ~r.h t...... r
_.J~

Tliouok..i .i•• AM I Jl~. ...

Cond" ", l ood 0 •••~..

ThAn"'«, Wft'~""'" """",oJ
....mbnol~ ubm,,1otd toAMI

H-dq".""" """ ""n""'" 'ff"'"
~,~

H.........._'" tho'~ ...... ""11:",--KIIo.IIKN . W.l~ 5<h ,• ." 1. r."n'o;
K7l'OF. Bob s, ,,•• Io'y. \ 1; NAI''' ...
hllman n ; KIGUr, " 'fry 1Ium ~_l ;

KbQY. C 1d... ......... 41. Kj ' H " ' . n.-n-
nlO1'.., ,,0;1, ,32, k ~A I). Th" ",... Iloo<"",.,
27; "I~m. Oon M.,kl , 2~. I( IH " . C.rl
[~,·n, k... ;<h. 21, W A'VI' '' . II",," IIM­
rIO , 23; " 1I~WWl), (~"K" r" I....· III. n ;
I( SLYN. Ly .." h . .., 21
0 p."II " 1 A M

N"w Ih., I."n m,·'."" "I".,,,,,~ m o , ..
.nd 75 m..' .... i . 1""K'h"""'K " .. I . ,
..111M. it 1.lmr""'''' h' ,h,.." .oN'''' I""
1""',,1>'" un;n,....,J..d ..u <'<, <>, y"... A M
01"""''''''' on ",k. ...",..... .~k ir ..,,"­
.J,Ii<>n' o n ,.... " ,.. ,.'," In m, ..' Co," .1 _
10 to hNr o nly ........ ,k'" n'lJsn. ",
P"'ll Al'ldm'''~ O''II. .... . ,~ , t>jl
" ' , u"jn~ up un ~ (nl mil, ~

qu<'l'll)' ......fby , .... , ,• • mull ' rl~ nf
I(11,H, . nd mi ,lOh , q'lloM_ w r
..... ""I y .. , " -,,y ~~.. ,
" 1 rd ' v ' ..n ,~"'"
.-tl'l·r AM l~ n,,, ,ho. t-onol An
..... NO m H, - ,, ~ -.... ,h. " _
Q50 ' f)',n~ ,.. ,.h p _ ,......
'1....-,. Wr ol'would op......t ,~
wr <011 .nd Id >r'V ,

n ' k , ' 1 , ..

.-"._-,. .,



Your CW "Voi ce"
by Rob Brow n. ... ln . "~RB
)lUl l Wlnk l~ Ave .
S. nt. Cru6 , CA 'SOl:>S
ro"h.nulo.~om

W.................. ol ..._ III ""'I.OJIoO
......P"""'" MOd A "4 _..,.,.,.... it

_ ., lin............... "",,".tan "I~""

............. I'"'""~........... ifIry',...
~ In ....-.. In IPftl _nd""
aud",- Few e__""' It>r _ <OMl.
__ "'-. hand....ol..-
w __ ~_

_~AM_

B.. , _ ~' ......., ....... v"'..~
',........,"..n.., .ho-CW...l>-t>.nd. And
I MUof'K' 'ho-..- .. 'hftoo " ......" ,-
1m , rut " "'" CW l """ ,h.o.
Il·_.r mm-. Nd I '.'l'>.-<
•Iw. -"m ,,"'*'""v """nd v"'l'
~",>d on CW In Clwr 8 ,,"ho- 11161
A fl il H. nd _ k.• Ik' _,_"" k" Y'l'lll
_ ".",k-,n. ,....,. ......... . , • p'<>J"I",ly
olI.of'O'd ,'hi'P' ''''' .,~I1•• p"'••u .. '0
ropy.nd ,. Ilk..ly'o ."'0(1 ."""'i<>!> by
il> , ."Iy,· Th•• m. y h.v. 10,1.....:1 b<-m
1,,,< i" 1% I. bu t " i.n" trUe i" 1'1'>8

!o-l,>d..m " . " ..,. ,,'...... " ... i/t""" I",
' bl,r- I ...... " d c1,,· k·I,," 01'<'1. " 0" , T,,­
d.v II I• • ••• lly 'n ..... . ' '' Irry '"
di,'ky .i~n. l, And .. ...." y"" I"ok.' ,....
.0,·..I,'f'"' "I. m,~I..,n n i,· "n'
Innn llnn<<>J"I".ll;. r<', t ly f'<"l

TI,.. , " . II..,,~. ........ 10 ,,, put a'"''''
,."u.., d ,~.......t.no! b" ,It . O~·...n .~o

on , " . u...n~ CWo.nd h." .. ,. I>f

Ind.."o~u...h.b'" If"'" • K....won.l .
knm or Y-... And,,, call I'<' d_

WIw,·. ' ho- l"'yoll1 r rio<W. fot _
nw-r.-'. """.v'" v.I nsnli(-.
" .... «>m......". _ 1<'<"1_',
Ranft.... V.h.".... (; Iolo<' " "'II 500
__ an CW ~., , w, ,... I""
""' _ 01 .how · 11 _ nd""
aud • coon _ AM. AI><!
.1'<'dYl~ , . 1'1 to..__"',
__.... ... ""..._,~ .Itd...

•

f ...._RCT SI.bUily I. C,ili • • 1
On .od.y '.CW Nrod.. I""'I.........,_

"'1... 10...,,,.1 11.I.... "f""".,_ ..
"'I!iooH. n< ru...-... hi , y
W"h ...ftrul ''w' d llf.. 200 I ""
WIll ~IP "11:10, ou' 01 ..__'.,....
_ III.o.... lound I;'Y... VKT•

'" ' ho- V.I .." , . nd ,.... """ lIO"d
rnou~ I".. m CW , ..... _ . 1'
.... . ..." ".",,·up I"'f""d 1"'11' )0

mln......II"""f-" 'w... v..,..
••ho- VF· I . nd .ho 'n I.In ' 1'1 lho
D1(· loo .nd 1008 _ ~"nnr>C loP ~Io<'lf

"pon f", CW ..,...,..._ _ .." ig'

~;h'."1 mod,h<.ho" . b.~ 1 .. I,, '..
""'h as ..... Gl""" 7'>S .nd 1:l("0 m.
~... .. """' "p ,,, lho CW t • • 1 . If you .
I••"'m'tt..·...h> ,.,,~.., ..~,... r ....II
" nd.. 1OO 11 . " f .I,m . ,...... ...u·.." ..,·.
.... . m " I'. t" m ",,,",d ~, "1'''''.'' ''11 CW
".i ~1I cry•••1,,,,, ..,,1. "', .... .1
Ii " ", Y.. .. ".yI. " ..y

C""p - '''e b. nr "I "1,...' 1"" in lb.
I~Sfk _ 11 b", ,1•.,1'1"'""'<1 " "
"~I.y·. cw ",h In . ~ ..I. "e!l. <" " I'
.. Ib.. " 1';.1 if l I" ' 1'"·..... )· , ~... , . "
Ik'.o, m. k,.y ,. Ii k...-J "" 'f"""'"d
Th "..,.1 c ,,,. c""r (k-

"II."" l"""Iu~""y · r ..UI"lt· by 1.1,·,
'"11''' ...,11 rau... ,h'rr And " rid
rha,,~ I~ """II• •" . ......... o' pLoI.
.-01'.11" ....ll Ca ..... chirp

On<' '.-ry 'luork way '0 "" tolt-'''' ....
.. hm,,..t.. ch Irr to , ,, lho- V1'0 •on••
.... ,I.. l~ inll " >t.ll ""If
ThI l""'l'I f b k· ,n "J'"
........... "" I dro "f""".'" ";"'.jl..CW
..1110 k· ,,, W 1k' ....- 1,.1'1"""·
.-. I Iw Iw, " .......J .",.. (I'"

CIooNt;,"'llSOO, V,k,"f\Ad, .... ' .......and
( >eo no), ..1wn I " . h Itw Ilrr<..- K""
.1'1,....... ...tov '0 I mod... ' Ik'
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nun' l b e .l C t tck MUl1', lt- r
TIlt' firs l time I ,' ''I'r u-a-d my Vi l. i n~

R.Hl~I' r on C \V, I W,lS l'0unn...1 o n hy an
operator in TI·X.1Swho ".l id l W.ISdid, i n~

Up .1SIOTlll . And tl",t w ilh " I\ly ."thv.l lls nf
SiJ.: llol l output! TIMf s wlu-n I t!.'t·id. ...t I
n. ......1,1goud monihlrselll"', A m i, wi th lilt'
numitor....: npt.· I SolW tllol l 1110' C \ V .'11 \ '. ,,-­

lopt.'S Hf both my vau.mt .1Ild J.:.1Il~I·r

wen- I.os.", th.1I1 id t·.11. Uoth h,1l1 !.Iir ly f.lst
ri~' and [all Iim.'S_ l ddinit. · I'n'S.:ri~....
tion fo r Ir,lnsmi th...1 k. ·y di.·l.s , Wllt' ll I
1IItIk,'t1 ,ll lh ,' p.l llern on m y Icom IC-7h I.
it wa-, perfec.t. A bi t mund. 't1o n I."y down •
•md .1Is11 nn key up,

I fount! th .lt tilt' d iff,' r. 'n ti.11 circuits
fo r both the R.Hl~ t· r ( st'I' f i~un' 2) a nd
V.l li ,m l (s"t' fi~u n ' ,1) could be used to
.i\ l j ll ~ l l hnsl· r iw ,1lid Ial l tun es . By p l,ly '
ill~ wi th li lt' values o f Ilw tj llli ll~ .",1­

I',lriturs (C57 ,mil OW n 'sp",",iVI·ly ) ,lIlt!
rt's islors ( I~ ·n ,md R·12 rl's lwcli v,'l y) , [
IV.IS alrh- to s tow d ••wn hl.t ll r is,' ,Ind 1.\11
o f h., lh tilt' [< ,lll~I ' r .m t! V.l li.lIl t.

Thi~ is n n .. of Ihl lsl' !,n lt'I',l un's , how­
1'\'I'r, tha t i.. cut -and -t ry. II r 0 tl d on' t

("onl inuI'd 1ll· . II' ,I!tf'

Figu le 2. Vikin g R.l n gl'r dU h' n'n l i.l1
keying timi ng cirell i!. Incr.·., ..in g O~q

so fte ns Ih ... "n\,lk("" .lntl inere"..ing RoJ 3
..u ft(' ..... th ., ..br('.tlo. ...

. .. " .... . " D........... ,..

Figure I. Grid ·b lo t'k Io.ey ing

vroS ,Jrl' Io. I'y l't1 "on, " the n 'I'I' i\ ,t'r s .Ift '
muted, and the keyin~ is monuorcd I
hov r- yl'l 10 ~,· t ,I chirp report w it h ,IllY
of tl ll'SI' SI,l l ill llS,

My Vikin~ V,lli,ml and R.HI~,· r h ,l \'< '

in ter-na l d o 's , AIIl I both of till' s.' I r,UlS­

mill "rs liS" ~ ri d -b l 11,' k ,1Ild di Ht·r(·lll i.ll
keying . With ~ r i d - blm' k , the I.t·}'l'd
SI ,l~t·S an- h i.1SI'd NO UN w ith .l suff l­
cil'n lly hi~h 1lt'~.lIi v,' V tl lt<l~'" .m d kl'Y"d
"on" hy esson fially l ,l l. i n~ tlu- hllK l. i n~

vnlt .1~" to J.: rn u nd th rough .l n-­
sistor (~'I' fiJ.:uft, I ).

Diff.' n ·nl i,ll "" ying turns on till'
VI'O lwfnn' th., rest of the h 'y in J.:
chai n t ill I.ey d o wn ,Hld turn s Ih.·
vro o ff ;\ft N the other stag es orr
ke y up, The id " ,l is In have ,my
ch irp occur Iw for(' .m d .l fl, ·r till'
res t of ttu- s t,\~.·s a re "" yL'tt . And
it works ,

Dill' n lll \'I'n i" nt W.1Y In dll..:k
yo u r s ig n.11 fu r I'h irp is to sho rt
out tho ,11\!t'nll.l terminals on your
receivr-r, run Ihctrans rnit n-r into
"dum my llMd , ,\11.1 lnwr-r the RF
~<lin 10 .1 poin t wlu-re then- is no
Tt'I't'i VI' r fTllII t-r-n,I II\'r-r111<1 d Tlu-n
tune ill yo u r s ig l1ol 1 ,II ,1 low-Ire.
IjU" IIl'y h l',11 "poin t". St' nd .1 SIK­
n 'ssinn o f d .1S11I's .Illd h s ten f" r ,Ill )'
eh.m gl' in hl·.lt fn "I Ilt'nl 'y , If ynu Iw .l r
nollt' , p ro lMhly no n lll' d~' w ill ,
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have a m onitorsco pe, it wlll be a more
trying p ro cess. I'd tr y incrl"ls ing bo th
th e resist or and ca pac itor values unt il
th e CW note begins so undi ng a little
m ushy . Then back off the val ues just
un til it begins to sound more crisp . The
pot entiometer for adj ust ing the VFO

A

Fig u re 4. Ca thode keyed key sha pi ng.
l n creasl n g L1 s o fte ns th e "ma k e" ,
i ncreasi ng C2 softens th e "b reak."

6

1-

sw itch ing times w ill a lso 'l ffl'l,t th e CW
en ve lope. With a monttorscope. ad jus t
th at pot until yo u see a goo d looking
en ve lope as you key a se r ies of dots .
Wit hout a monitorscope, yo u' ll have to
judge till' ad jus tment "by car."

With a ca thode keyed tran smitter, such
as the Globe King SOO, Vikin g
Ad ven tur er , and Eico 720, you
can adjust rise and fal l times us­
ing a se ries ind uctor an d shunt
ca pa citor (sec figUfl' 3).

Th e ind ucto r s lows d own th e
rise time, and th e ca pacitor slows
d own the fall time. Inductor va l­
ucs ca n v.uy from milli he nrys to
seve ra l henrys and capoct to r
values can vary from U.5 ttl a bo ut
-I mi cr of .u-ads . You' ll sec, for
exam p le, th at th e s tock G lolw

Kin g 500 has essen tia lly no CW sha p ing
co m ponen ts (se c figu re 5) and q ualifies
as a se r ious di ck generato r.



Fig u re 5. Gl ob e Kin g 500 ca t h ode
keyi ng ci rcui t . Ca p ac lt or C3 is a n IU
bypass ca pa ci to r dod RfC I is s im p ly
an RF cho ke , Th ere a re n il key shap ing
com po nen ts in the ci rc u i t

The C lobt' Killg SOli W.IS I,l mt 'd d ow n
us ing a 15 I lt'nry indurtor .lnd ,1 2 mi ­
crofa rad ca pacltor. As l-cforo. this is.1
c u t -a n d - t ry prol' l' s S W ith .1
moni to rscope. adj ust these values unl il
yo u achieve .1 good l'll vd opl' pat te rn

while s t ' l 1( l i n~; ,I sl' ril's o f dots .
W ith ou l ,I llHln ilo rsn ' pl ', yo u' ll
h,w I' to Irus t your ea fS ,lg '1in.
Usc va lues tha t gd ,I mush y­
soun d ing s ig na l, thou hac-k off
u nti l it lwg in s til sou nd c risp .
T he True T es l

Ol lel' YOU 'ft' re.uiy to put yo u r

vin t,1g<' "bea u ty" on tlu- air, 0 11

CW, it is in tt'n's t ing 10 w ai t until
.1 few t'xch,lIlgt's bcfnn- It'li ing
Ih t' ufhcr operator wh.u kind <If
cquipnu-nt yotl aft' usi ng . Th.u
W dY, the otlu-r opt'r,llof will as­
xu IlW p,u'n' \Ising modt-rn gt',lf,
and bo more hkcly to h-Il y O ll if

sOiIw th ing so um is s t ra ng t'. I'Vt' foun d
tl1<11 once I d o d lsclosc m y sl,1t i"l1 .~ t' l u p ,

sorm- operat ors 11<IVI ' t.rkr-u l ilt' time 10
chec k fo r bo th cl icks a nd rhfrps. Tlw y'li
.isk nw tll Sl'nd ,1 sN it's 01 t1.ls lws a nd
tlu-n tunc clost, 10 zero bl'at to lislt' ll for
r h ir ps . 'llu-n tlu-y'Il .1sk nu- to St' Ilt! .1

St'rit's of dot s, whlle the-y !L1 1l<' off fn-­
q Ul' llcy to lislt'll Io rony r flrks . It is Vt'ry
gr,l li fy ing In gl'l ,I clo.rn h iIIo f 1\t' ,111 11 t ,n
both scur es. Trust 1111', you'fllik v it LI<

KGIIII
UlI h Brun ll\l dn

'\X1" 1 \\ ill l.. h ' .\\ l·ll Ul'
....antu ( '1"111 , ( ' . \ t' 50(1 :-

b-' ~h \ .

1": , -1..:2 1' \ lt ·

~,\~T\ C'III ':I.. C',\I."'OIl:\' I ,\

73 es !flX tor tne QS O!

CA LL DAT E TIM E (UTC) BAN D MODE RS(T) aSL

16 0 80 40 CW AM 1' 51

2 0 15 10 SSfl '"
OS. 10. K,,"1'

Th e a uthor's Q SI. ca rd.
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The Million Dollar Radio
o r .. C..p~ul .. Ili ~tnry o f th O' U ..ch nn k A~..h l..nc.. Co rpo•• , ;on

To m M nll... N'IOFf
142 Ch t' ''.1 0 ,1. Dr .
M .nd lll .., LA 70448
m."'oU..I. ... ... lc• .n..'

Who.......01 rdI iJ,IO , ....
h..-y of ,hr R.:t'lOA. I into I t-.
....... on.......,,"lI pn'J<om&n. II.........
.. Ro>boffi Ed ..s.. W2KKC• • nd "'" if,
tIw Jo. "'....0 of ,....E~
A~ Ccotpor. ,_ tEACl- 1ft It­
_ ••1io,1oo. I ......t k> ....... ",, 'h Ell:
.-..n .. ,or-" h ....,. of ~AC• .and
•tor ....., of lIw 1.\," OolLor ltadoo
ohown ... IIw""'''0

Thr....o.-n wI><> INY /w,". """" 1o.>J.
1ow'''1 I.ro L>cU...., ·. 11:.)<10.0. h;. ' .....y.rt"'''' ," ,to,. r~hhr.h'... """'" 'M'
EAC"...tO' ....."', 15,ooOIl ·)<IOA ', uo­
dor. , .... d,H,·,,·.., ",d",. tu, 'ho US
A..... y It .. w ,lIl..." wo ,hat 'Iv R·.WOA
w.o.d<-o,~1\<'d by ('"lhn., .lnd .... '''' ,• •
mil•• , w ;,h 'f ... ,,,110.', Collons p rod uct . ,
hu' whOi ,hr h«k .... 'h,. EAC rom·
r-ony .nyw,~'?

n.... ~.l,"' tr"n, ... " • • j".o.O' C0'1''''.­
Ii" .. W•• 1" ,, " ,I..d ill lu" r '" 19~~. n ..
f" , mr' d,-r,,,'o;<o d,vi.ion of Marl.
T' u<ko, It"..Th. ....m'..ny j{rt'", 'h",ullh
m.ny u~ .. ,.,' ,..". ,"', "u..,~ "".. to
,,",m~ h.,... So,,,,", " ' ,tw mo,... j" ' e , ,,,,j·
In~ r ' oducl ' m..<I.1>y ["C, 0,11<-, '''.n
R·Y'll" ' ~,... ••,10" ..11I / m ' ,II<-

N...yhooi 'r' .....J ' ''' ''~n."..,...
( u lt h"", , ,,,,~.nl. • f""'l lyp< ....
(('I. <li"ll "''''1''''''''1 I.,.. ,II<- CIA'. I,..,
U·} spy rio 1"" ..,..,..... bri""~

tNo<f" ..... t~ r-LU dum my 1o.0o:I
....It~ lACA'" .hlln......' "''''P""
-.>1• • Ad ." ~,mn"I"" Jot ..... In
bottli"ll~ lnow .....'" I.l~ ,,,'! l, r....,
£ho P"'" >do-d "''''rm<'''1. nod ...."'1...
......... __ II> ~ATO QrrT"OoM

..~'" ...nodlcd ' "" [ AC . U .ooo "'l "

•

r ......I .1 R...t a.n~, ~ ~.nod .t>

22.000""1 It ~II''''''"'II .Ad ~<'Iop-

_I"""" Y.' Dt>....... M"'..'l\....
£AC • ....I~ lor R·.l'lOA" _

_ ,.... US A""y '" 1%0 IT...quor>I,ty
vi ., ""-' U~5 - "",~ivrno . N.o,,,,.II, .
Ilwnr '""" • __ oI. , I·ur pr .
s.- "" .........rI....t 1_ F:AC , .....
......... ...,-.••lIv Ih n ....·,' . ,....
••m i.e hlk'ft '''01.-1 "" lwn"'.1hi ·
..... (,-""",'l NIMAA~ l<> ......
•..., h •• 1<000 ~AC '.n. 2. .......mf'l"t"'l
Ih ,. y.

EAC ( o h h.. II ·._A :
' 1' 1%7. TIw 1"1."• • 1 R...t ILon~, N ..
J........~ ......", ~,nl\ ,W" """,,, ,,, r"~
duc~ m'• • IOJlO.lO ..,,,,, 10 ' III<- A,my i"
Ih .. ...." ...<1 ""t,·, l' . ....1r"kl ucl'on 1'1I-
....... ,~ .. h" ••~I,·hy . l>..' I h .......
••",.1 m,m"".. '"'''' , h ,. ""' ,,1 o,d,',
• • h ' lIh • • 10,717, Th.. ,·o m r . " y I.,.,,,,",,
th. , It ."..M lmr'" ' ''' 'h.. II·.1"')A ••-
..,,,,l>ly tom. by ' ..d ,K"'''K c.., I. ,n ••-
p<'C'" "I ," m,~t.,l< f h..y w", ~...t ..."h
th. S'Il",1 C", I"" " ~",I h",,,m,,,, th tt,
........ lly III<- <1""11" 1<, m. ~.. ,"" ....... ul...
. ..... , to "",""hi. Th ""., i ll ...
I,.,f'd by <1.- ..."'1'" " <>I • C" lInu
IF.h<k"',lh .nFACIFd,,,'L Tlw f.AC
d<-< k .....J••n ,...,, 1".......... d....11"""1
I<> l>lI' .-...1 ...h,'" Of'"'" {low ..,II hnd
_ II..-d·,n .., r h.,......n I .... E"C IF
,,",, ~...nd """ Ad , I,on' 1""""'1 '"'""'"
"""',I",.. tt._ to ....
-"',. . Ad n "",rd 1 1l·)WA
d'...",~

£AC . '"" pro...Jrd.1 , 2 1~""" ,,,
'N o."_rr·F"" ", ..,h C l'"ny ...-
l.1<1.....\ _ ,.. tull ,U ,....... A , ,.......
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CDntract No. OJ, "Th-' 1~ Ul\.\

on
1 EACH
I EACH

. r EACH
1 EACH
I eACH
1 EACH
2 EACH
2 EACH

£J\CH
5 EACH
5 EACH
1 EACH
I EACH

N<»IIEHClATURE

TUBE, ELECTRON OA2WA
lUBE. ElECTRON JG6C4WA
TUBE, [LEeTHON JAN6AK6
TUBE. ELECTRON 6OC6
TUBE, ELECTRON Jn26Z5W
TUBE, ELECTRON JG5654
TUBE, ELECTRON JTl5749
TUBE, ELECTRON JG5814A
FUSE, CARTRIDGE F02D3RQPe
FUSE , CARTRIDGE F02GR250B
FUSE, CARTRIDGE F02GR125A
LAMPl DiAl 6 VOLT NO. 328
tAMP, GLOW l..~ WAn TYPE NEA5

1 2 - 6 8

SPARE PARTS FOR RADIO RECEIVER R.390A, U/ RR

NOS s pan.' p oUls st'l for EAC R·3QOA ,

o f ] 4/lH. Ex.lIn p lcs of till' t"l l ' mod el
EAC r,ldi llSan- rq ;, lrdl'd ,ISSOllle of till'
h iglll' SI lj u ,lli iy sc ts made .

Among EAC's m ,l n y ( o rr nT.l lt' ac qu i­
s it io n s , in lY6H i t a cq uircd Th e
ll.uu rnarlund ~ l.m ll f.l (tll r i n g Co, for
,l h l -ut 1mi l l ion <II-Il.rr sand Radlorna rtue
fo r about $2.4 million. A li ttl e more
111<1 11 100 h-ft ove-r 1{-]'JOA's frnm till'
~t IVt'rn nll'n l produrtion run wen- ~ t l l d

rurnrn c-rci.rlly by FAC / l l,11l1m.nlul1 d
for $ 1700. Tlll' St' set s r,111 lu- i dou fifie-d
b y th eir [0 1'1,11., w ilh tln - rocke r sh ip
lo~{l . Ads fo r th., s. , ~ds WI' T!' run in
n,l!ioll <l 1hol m nM~,l1inl'S under the EAC
lndust ries label. bUI d ,ll.1 ~h " l'ts wvre
ma ih-d o u t under Hn- Ha mm arl un d
name in M.1 Yo f 1'J7!1.EAC ,llso rctoascd
<1 11 un known number o f ra dios wit h .l

hl JHA fol d ory product d dt'c1o r ,1I1 d
modo switch modtfic.ifion fo r USB and
I.SI\.

A f ll ' r producnun (t', ls t'd , th., R-:\lJll A
parts, remnant s .md II", lIarnm.r rlund
n.une wen- ,K' ill ift' d by th e romp,m y
lo d ol )' I..no\\' 11 ,IS C.l rd w,'11 COlllk nSl'r
(w h ich ,11~tl .n-qnin-d !,,\TH,ll or 1"1,11
ri>; hls in N, lt io n, l l. l-owlc-r, J iOll.. l ,

De citro n , C I,lv i.'r, C ap eha rt, E F
lohnson , about 40 n lm]'anil' s alto­
j.;l't hl'r) . Sn J1l" unffn isfu-d moduh-s
found their W,ly in lo h.unfest s . Wilil y
e h,l mherv, K."iOI' , s tu mblcd UPOI\ 1ll ,lIl y

o f th e se pa r ts wh il s t r U 1l1 m il~i n~

th r (lu~h ho xes under hamfest tablcs.
EAC's management ,Hl d 1{ -:WlIA p ro ­

duct ion wr-re pe r fo rmed under 11ll'
watch ful ('yt' of Ro1>l'Tt Edwa rd s . I h­
left EAC in 1'169, ,l nd wt'1I1 Oil 10 fo rm
th r- film ili ,lT R,ld iofolll' Cu rpor .uion . J rc
is toda y i1 n'ro~ ni", ,'d leader in the re!­
lula r .1nJ f' a~ il1 ~ b ushu-,s, .uid hold s
s l,\' .' r,ll pat l'nt s for p ,l j.;ill~ technology
i n rl u d i n ~ com pone n ts o f IIIl' uurm-ric
P ,I~l' r. M r. Ed \\Ii1 rd s still n-s tdes ill Nt' \\I
jl' rsl'y, working i1S a tch-cornmunica ­
lion s cons ult a n t . I Iis h.uu r,ld in ,le i i vitY
is lirn ilt'd 10 VH F, but lu- 111l'I1!itllH't1 to
me th .it h is II F equipment uf r h.,in' \\I,lS
the KWM -2.
TIlt' M ill io n Du lla r R.ldiu

]) u r in ~ m y d iscu ss io ns w ith Hob
about EAe , Ill' mcn t lorn-d lh,lt Ill' wa s
r1Mnging n 's itl l'I1l', ' s ,ll1d h ,H l l oli ~hlt 'll

Ih,' lo.id. J It' ol ~ I.. I' d if I woul d 1>., inte-r­
" s l,'d il1 , H''1 lliri ll~ h is p.>r<; tll1.1 1]{-:"\ lJ(j,\ .
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A lilli e more th a n 100 left over R-390A's f ro m th e gove rn m e n t prod uct ion ru n
wer e sold co m merci a lly by EACll la m m a rl un d Ior $ t 700. T h ese se ts ca n Ill'
Id en ri fted b y th ei r I I> p fat e w ith th e rocke t s h ip log o

As it turns out, th is uniq u..• ra dio was
presented to Mr. Ed ward s by EAC, and
has a specla l br,lss till-; on till' fro n t w h ich
read s:

TilE M[I.LlO N UOLL AR RADI O
MAN UFA CT URED EXC LUSI V ELY
r O R ROlHmT EDW AIW S

The radi o ha s no othe r na nu-p la n-,
bu t the mod ules ar e all 1967 EAC pm­
d uc tion wi th th e Ar my contract and
ord er nu mb er s. ACl'lHdi nl-; to Bob, th e
stg n! flcencc of the mi ll io n do l[,1 r fil-;U re
is that is what it ..-os t in 1YhO to set up th e
first EAC 1{-) 90A p ro d uct ion lim' and
p roduce the fir s t ra d io .

I was able to ac quire the radio at il
substa ntia l discou n t off of t ill' $ 1 m il­
lion it cos t Hob tu huild it . Bnl1 sh ip p ed
the radi o to me, a nd to m y su rr risl', it
ca rne with a n o ril-; ina l cabinet, two sl'ls
of m ili t,uy ru nni np;sp,ut'S(om' o f w hic h
Mac McC u llo ugh liberated in sho rt or ­
dcr}, and ,1 11 o f the Arm y man uals. D Ill'
o f th e sets of s r .u..-s W.1 S from the
Diumore-En-imuth contr-act (now how
d id th ose D-F pa rts l-;t' t in to till' EAC
pl an tz},

The radio was virtually un used . I'd
ne vc-r Sl'''' 11 one befor e th .u s t ill h,ld ev ­
l'ry screw and lock wa sher in p[,h"l' , but
this 0 111' cer tainl y di d . It ru-ech-da co m ­
p lctc a lig nme nt ,IS Ill<lny o f the com po­
r u-nt values h..d drift l'd , butneeded 110

II

clt 'an inl-; to spea k o f. All of the n ri l-; ina l
JAN lubes w ere sli ll l-; lllld. 1 fou nd only
o ne bad ca pacitor. Careful ,1llil lys is n n
the pa rt of tlw author (and the copious
amounts o (s mo ke to fo llow ) Il,d s lr. l igh t
to till' p rob lem . I noted th at till' Cosmos
l'TO W ,IS Ii kcs o ff o f l'nd po in t .l lig n.
m cnt, o r ab out .27 kcs Ps" yl'.H, .issum­
ing tha t the rig EAC pn'sl'l1It'd to tho
bo ss in 19 h H W ,l S .1Iil-;lll' d in the first
p l.1u· (i t better have becnl].

In tl' rl' s ti ngl y el1ou gh , t lu -I"om l),}ny is
s t ill in busi ness today . It is doin g busj­
nl' SS ,I S EAC ln dust ries, hcndq ua rtc-n-d
at 2X2 I' rospect St., Nvw 11,1\"1' 11 , C'F,
and is s t ill t radl 'd .1Sa publi c n nn r,llly.
They no louger m ilkl' rad illSof ;llly sort.
Tb ei r p rincip.rll inos l,f bu siness ,Ifl' Fab­
rtco tcd ml'lal produc ts . s ig ns , ;1I1d od ­
vl'rt isi nl-; spt'o: i,ll t it's .

So now the MI Ll.ION DO l. l. AR RA·
DIO Ih1S ,1 rn-w horne- w hen' it is used
dailv, and ER renders kIl O W .1 b it m ore
o f till' myslt' r iolls EII'cl ron!o , Assis t.mn'
Corporat io n. As a lw ays, ;\. tt t it ioll ,II in ­
formation 0 11 tIll' top ic is w elcome.

Now , ,1 qlll's lion to tlu- Tl'<lth 'rship.
l ias .m yonl' l ' \' l'r he.ud of l\ .urtcr Prod ­
uct s bei ng involved in R<WIJA prod ur­
tiOIl? 1m



A 1949 AM Tra nsm itte r

by C h" d , T.... ' r n, WtMEW
110I1 Wi ... blrd"n Dr .

""I'''''' C" lO'lO'9

Th"m"on~ '''muK'' . .... 1 'N~ hand·
b." ,~ " 'm",dnl mr ,11.0, I ""d ..... r'
h"il, Ahill " M .,.nom,llr, 11 my homr
h,e.. "'M.'.".m'."·... h ~ ,h" n..'....
I".. F"'w," II>" ill." S,~ B ".o.","'e, i"
1"'1(1 .nd In ' ", . h..n "" II>"i ll ~B . ' u l!
..... too- ( ;. ........ ilI... sc tbml.-.t I ,on
........A"~ n by 17eI ""h 110
oo>tl .w _ t .. W 500 n pi".·",
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T he oluthnr's 194'1 AM tra nsmitter hil s 8 1lA s in th e fin a l a nd is modul .lh·J h y
8 11As . The A F-67 (ri J;h1) is us ed J S the ex c t ter.

Tan power, freq uency. and distor ti on
test s . It wouldn't mee-t ,I lie proof of
perfor ma nce hut wa s better Ih,1I1 l cx ­
pected . Under 7% ,II 150 watts .md
within 4 d II (fil m 250 to 4100 11 '1. . Good
l'nou~h , I quit w hlle I IV,I;; a lll'.ld.

I connected a corn rnand set HI) nwll'r
transmitter to th e in p u t o f t i ll' 1'1 11 I'A
and ma de two Ill'Ul r.1Ji/-in g C'l pS [rum
s hed l'o p per a nd ceramic p ill .us . It
Sl'e lnl'd to cano-l nut tbv fl'l,d th ro ugh .
I co nnected a I h-a th Ca ntenn.r til till'
ou tputand applied I IV , Presto, I h,ld!'l(l
m et er [{ F, zmctcr RF, am! sm oke. After

my success with tlu - powe r su p p ly a nd
mod ulator, it wa s ,I s u rp riS(' Ihat ,111
Wi1S not q uite ri~hl with th e final.

TIl(' unk nown RFC in tilt' p l'l lt' W,lS
bu rnt toa crisp . I h.id ,I Nanonal R-1 5~

so l trn-d it. No rnnrv s rnnkt' , lu s t Mr s ,
a nd ran dom, wanderin g RI'. IVI}' ru-n­
tralil.i ng ca ps would M C if I got the

p lat t' s close- l'nnuf;h In t' lim ina ll' Iet-d

13

lh ro u g h . [ cu t ['l rg l' r p[, I1l'S, whhh
wnrked un ti l I modul.u d tlu- J'A thou
the y and the plate luning r ,lp,Kiln r
arced . I ga ve up on IWIll\' llhldl' wlu-u I
found ,1 Bud Ilt' u l ra til. ing r ,,1' in At[,lnl .l
and Lar ry, W1VU Sl'1l1 1Il1' ,111 Army
s u rp lus one , TIll' arn pljfir-r lH'ul r,ll i/.l'd
the w,, }' it s hou ld . N o w ,111 I h.id W ,IS

VIIF p,lr,lsil k s, a nd ,HI .rr,- in t Ill' fin.r l
tan k w ith rnod ul.llioll .

A la Terman . I 1l'1l/!,lh"lI"tl ti ll' 1'1,1 11'
lt'ad s so t lwy gr id d ippl'd lower in tr o­
q Ut'n ey Iha n t he g rid s , I Hoan-d 1111' p l"ll'
t un ing C,lp,lt"ito r ro tors ,IS the '.j. <1 1 la nd ­
hook sa id I s ho u ld have in t lu- firvt
pl 'K l' with . 175 sp'King . I W,I S in busi ­
ness . I had J211 wa ll s s ho w ing nn III\'
Bini, with 1lH] m A 1'1,111' curre-nt, .u«!
till' s l1l okL' dl'l l'et" r in tlu- s h,'rk W,IS
quiet . OnL' HI I A W,lS fu nning ,1 buhot­
n-r. but a b,,1,11ldn g p l'lk OI l lIlt' r c.ir nf
tilt' ch,' ssis ['vI'rwd th ings up .

On-tho-ai r r1w rks p rovr-d tlu- ,1Ild i"



Rea r vi ew of t he RF deck .

qua li ty was 'Kn'p till>I .· 10 cve ryone o n
;lliH5, Most didn'tthink it W,1 S.1 ca rbo n
mi c . My lllon ito r scu pe s ,l id r co u ld
lllmhd,ll\' lllU% and tlu.n SOllll'. TIll'
111'334 said at 75% th e tlbtorlio n W,l S

un der 10%. I w as re ady 10 go .'xn·p t I
could o nly wor k 75 nu.ters , a nd it wa s
dead O il wt,. 'k da ys. WI SUj ha d hi s "y"
on m y D ra ke TR-4, and Ill' h.ld ,111 FI111,1 ('

A F-67 lu- W,l S no t u .s ifl ~ s inrl' h.' got ,1

Jo hnson I{allgt' r. A trad .· was Tll'goli ­
a tcd , .1Ilt! my t' xd tt ' r prob lem W .1 S

solved. The AF·(i7 worl...'d loll I hr(l u ~h

10 and had N IlFM cilp,1bi lity, whirh
expa nd ed m y poss ihi li l il' s . Thl' AF~h7

kl'ying would need som e work I found
after m y fir s t CW rrmtar-t . [ got .1 Sol)
"w hat in U'" wo rld is tb.u" n-po rt from
W4I' M] ,

My first ev curston ont o 40 meters
t!l' mollst r'l !l'tj th.u o ld corroded coi[s
d on't hand It, m uc-h RF Ih"s t' d,lys , [ got
in to the co il bu ilding bus illt's s . Using
BC-6 1O ro ils ,m d aird ux , I bu i It up sorm­
workable coils for 1(,0, 40, and :!.ll ructcrs.

'l 'I1l'Ydon ' t loo k ,1S n in' ,1<; tilt' [\ & W hil t
the-y work. T Ill' t ransmitter IIOW was
worki ng n i". ·ly on I hn th rough 2n. I
never made coils fo r 10 meters as till'
Elm.rcs 40 walls St"'IIlS to d o jus t fiuo
when the band is o pe n a nd when it is
no t no th ing St't 'ms 10 w o rk .

Now that l h,HI m y t r,l fls mi llt' r o"pr­
,lli ng I remombon-d wh y l'v c ryone
Ch,lll gt'd to hand swi tch ing , lt t,l l..t'S lim e
to el M ng., co tIs, an d the shar-kgl'\s rl LlI·

te red lip with coi ls ly ing arou nd . It
11101 1.. ., S you th in k tw ice ahnut sw ik hi ng
b,lnd s , TIll' transmitter bro ugh t b.n-k
a not hr-r ol d li mp goodie. I gu t Ill y firs t
Be l co m pl ai n t in 4H Y " ,1T ~ . [ pro h,' bl y
bothr-n-d nt' ig hbl ,r s' hHMd cils! SI'ls w ith
SSIl but they cnuld n't tet l w ho or w IM!.
Nnw the Ill' ig hh op; as k w ho I W,lS ta lk­
ing to i n Oh io [asl n igh l. When Ih., 10c,,1
bal l g,l lll "S .H t ' on [ s w itch to NB FM and
r,u ry on . I've h,1(-I Q SO s whe-re tIlt' othcr
s t,1tion had ,1 NBFM n-..., ivi ng ."1p.lb i[­
tty (SX-7 1) bu t s lnpp d eu-ctiou vr-cms to
work ,1S we-ll ,1S it ll s t' d to for most .
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"
Rear v iew of th e modu la to r dec k .

Another bUI-;,l bo o o f old, hn k '"OU­
pJin~ lea vesa bit 10 be des ired . A r hilngl'
uf fn-quency of ,1 few percent fro m till'
an tenna's resonant Iroqucncy usuall y
res ults in poor ItMding . EVI' Il w ith ,1

tuner ra n-fuI rea djustmen t is IWCl'SS,lry
w ith every freq uency ch,l ng l' . It su n­
makes you appreciat e p i sect ion ou t­
p ut . Tfu- on ly lh in l-; fro m 1949 I d o n' t
seem 10 ha ve is TVI . I Ioo- r.iy fo r ca ble.

The S<l lisfac l ion of lllw ral in); Iny horne
bn-w '49 t ra ns m it ter Ia r I'XCl' l'd s Ihe in­
con veniences h OWI' Vl' r . Also, s inn' Ill y
SS I~ transmitter is a 1<;1 50 IWlIw b n-w it
is nic-e In tlJ'I 'r'lh' an AJ\l transmitter
tha t is oldor than my SS II. I{llnni ng A M
witha "rn-w" Vik in g see-rtwd ilw o ns is ­
ten t. M y 1'J4'J A M transmitter cos t un­
der $711 to build than ks to th e jun k box
and frio'nd s. The tim e required to bu ild
il l'x("e l'd ed wh,1I1pl anned on , butlook­
ing fo r pnrt s th es e d ,lyS 1,11-.1'S Ijrm-.
Tha nks 10 my fru-n d s how ever it \\",lS
no t d iff icu lt , am! Wi1S n ',l ll y fun . As
soon as I find 2 fi1,11llt'lll Ir,ll ls f,lrnwrs 10
g l' l R66As in the po \\"er su p ply , I w ill
call it quit-, fo r 1'J49 ,HId I11 m 'I' on. LH
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Up d at lng T he H amm a rluud S I'-hIlUIX
by Wi ll iam Orr, Wfl5 A (

The SI'- 6001X is a r llggl'd, I'JS4-d l'sig n
receiver covert ng 05 4 t0 54 Ml lz . As-Is il
is .1 good performer but with a Ir-w m inor
mod ific,ltio lls it can be rn.nte even better
and m ore reliable. Thl'sl' art- IIII' mndifi­
canons:

l - Set tlw l,lp on the pllwl' r tr.uu.forrm-r
to a VOlt ,lgl' th ,lt is "~ I i gh l ly h i)-;lw r lh,1I1
you r lim' VOltilgl' , Mine f U llS about 124
vo lts, so 1 USI' the l30 vo lt tap.

2- RITI'Kl' th e 5 J{4G Y n-rtifir-r wi th .m
indirectly heated 5V"I·G Th is tulu- h,lS ,1

w<1frn-up t ime com p.rtibh- wit h t ilt' oth..r
tubes in the re-ceiver. This oltmtn.ucs tlu­
vol t,lgl ' s tl rg l' w hi ch is hard ' In C,lp,lCil< Irs
(somo of whic h are d ifficu lt 10 rl'p l ,ln~.)

3- Fin,llly, rt'Ptm' thl' hBA6 firs t I ~F

am plifier (VI) with ,1 61lZ6, You w ill he
arn ,wl'd ,11 tbv Im proveuu-nt in WI"lk sig­
nal rl'l"..pnon, pMtirul,uly above 25 1\1 11/..

That's illl llll' re is to it. A h-w min uh-s
rn,1killg l b, 's~' d1 ,HlgI's w ill n-sult in ,1
ro'n'in'r th.n h,IS the s.·nsi livt' (',US o f ,11 1
Irn ' jUllis s((1 u t illg l' .Hty! L: l(



VK2BA, AMer and Homebrewer

M,lIly of tlu- At\.1l'r s O!1l'f,l ling in th e 1O ~ 1 A t\,l win dow (29,0-29 .2) h,1\'" workc-c!
Dav id MeN ;]ug ht! .n , VK2IlA . I ll' ha s ber-n very act in ' and p u is a t rcnn-mtous sig n,] !
\I r in to till' U.s. II i II Sm iHn-r-m.rn , KI HA F, h.i s corm- to know Do1\' id ,m d su pp lit'd uu­
with th e phO IOS and in form.uion hero. Ed .

"David h,IS worked abou t 30 SI.1h 's fro m dmvl1u m k r durin g ti ll' las\ few mon ths
w ith a honu-bn-w tr.m sm tu cr a nd n-cotvor . TIll' rr.m smit tcr is ,1 p,l ir o f (, \ -ihs
m od lIl,lI<'d by <1 1',1ir o f K0 7s . I It-USPS.m o ld Command s " t . I S .l V1'"0 . T Ill' m od uln t ion
and au dio d river t ra ns fo rme rs .HI' from a Vi k ing 11 pa r ts u nit 1 h.rd . 1 S P il l t he-m
down to 1) ,1\'i.! 10 L'I 1("O Il 1",l g l ' hi m III bu ild II I' tln- tr.msmun-r. I) ,w id is ,1 v l' ry

.u-compl is lll'd bu ilder .m d .l vl'r y sor tous r.M SStl operator." I<I)·1 ,\ f'
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Luo king down on th e top of th e c h ':H.~i~ . T IH' b14 6 fin al s are in IIH' CU lll l' oH lTl1 l ' n l

low ard the 10 1' o f th e p iclu re.
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Bob Hosea , KB8G U, Si le n t Key

In the p hoto o n t ilt' It'l l Hub is in h i.. w o rksho p a nd n n Ih (' righ t ht' is ;11 hi s
o pe ra t i n ~ I' llsi l ion . li t' ope rat ed m os tfy on 160 m et e rs . f ' l", t " s ...mrl"._.lf "f 0,'11" ' .11
A"g,·rl"'fa. WOZliS.

Hub I los\ '.1 , K I~HC, U, of C,r,lnd [ nne­
tion . Culor.Hlo. p,ISSI'd ,l\'Ia y S,l t ll rd ,1y,
Dc-cr-mbr-r 19 at hi s horn e. I ll' \\' ,1 '; 73 .

KIIl'lCU was welt-known for hi s hig
1 s ign,l [ on 1/ll1 and for his proWl'SS ,1 S"

houu-bn-wer. I It' was on -IIll' -,1 iI' ,11most
d.uly, lISll.llly in QSO with h is good
f rh-nd Dewe-y. wnz us, OI I1<'r 1600l' s
wh o fn 'I]llt'n t ly wurked Bob WI'rI ' r n 'd ,
KFOOW (h i:-. l1\' ighbor in Cr,11ld Ju nc­
t ion ); Chuck . W At1Z1111 (.llIollwr o u t­
s ta nd ing lumu-hrew t-r, IIOW liv ing in
Mid land , T.' X,IS; Arnil.', KOA S, Ik ,l(l ­
wood . SU M1d oun-rs .

W IMt I n-atty rcrucmbr-r most .Ihout
Bob \V,l S hi s grl',lt ,1bilil y III innovah-.
I ll' W.1 S IWVt'r s l lt l' ~ fo r .l 1'.1r t ur r o m pn­
tWllt-lll' jus t l(l"~ sonw thi llg nul of h is
jllll ~hox .unl lll.1d, ' wli.ithc- lWl,dl,d. I ll'
lIst'd tnit"r" w,l\' " 'I\ ', 'n Ir ,lnsit lrrn\ ' rs f,'r

I '

pOWl'r tra nsformers in h is tr.lIlsmillt'rs .
Onn ' whe-n Ill' W.1S s tu ck for il modulo­
l ion tr ansform er Ill' jus t ,Hl ,lp"'d ,1 fil.r ­
r ncnt transformer lu- h,ld on hand. It
sccnu-d to work ju s l Hue. I-"n'<1 , K J:OOW,
n'el'n tly to ld rm - ,1 s to ry of Bob using
coa x to rna kc ,1 twu tra l i:t ing ca paci tor.

1I0b worked .it tho Vnicr- of Arm-rk-a
befon- bl'ing dr'lft. 'd L, y till' Ar my in
l'I.t -l. A fter b,lSk Ir,l in ing, hr- w.ls .1 S­
Siglll' d to ti l(' Sig n,l l Cor ps. In j .m u.uy
19-15, til' W,1 S .1ssiglll'd 10 till' l si Arm y,
6Yth Div is ion a nd fOllght tlw l,lst \\'l'l'ks
o( tlu- !t ll tll' o f till' Bul gl' in B,'lg illtn . [ n

1950, hi' received h is Engitll'l'ri ng t ic­
gn'., from tho Universi ty o f C inc illll.l t i
.It C incin n,l t i, Oh in. Bob reti red in IWIIl.
I I.' moved to G r,l nd Jund ion in 1<190.

\Vl,' re ,III going In m iss noh, 1ill! ou l
Ilt'rt, in C " lnf,ldo IV i 1I 1U'\ 'l' r bl' till' s.um-.
N/ ,CSW
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Fron t v iew of the 1':141 1J\' j;inn ('r 's Rece lver,

'I'he heat er n" lu irvn n-n ts o f till' set a n'
I. ll ,lin !, ,It 0.1 volts. Eit lll' r AC or DC
nhlYlu- llSl'd . 'JO Volt s <It a bout 15 m A is
;lll lha t is req ui red for B+,
C i rc u it Ut>scr i p ti n n

V3/6Ktl Sl' rVl'S as a I II; llsl' ill,llor /
mi xer 10 con vert the ino)]n ing Sig ll,l l lo
a fixed IF be-tween 160ll .md 1700K I I"..
I. I·CI tunes tht' RF in put to l ilt' rc­
u-tvcd fn 't llll'nr y . 1.2 is I111' iln h'nn,l ruu­
pHil).; co il. The I IFusri Hafor tan k circu it
is lTl,ldl' " l' of LJ, CJ and Col . Col is thl'
h,llld sprl',lll ' '<l !,adlor ,lIld Cl is till'
bandsot C<i I' ,lri lor, TIll' IF o u tp u t I r om
VJ ft'.' d s IMlf of V2 / (,C HC w hidl ,lr ts <IS

a n'gt' lw r,l liv,' dcu-rtor. 1,5 tl ,).;t'llwr w it h
C5 fo rm tIll' [I" IUIH'd rirr-uit l ht' hig h
cnp .u-it.mcc o f CS Iw l!,s s l,l b ili ly . C2 is
till' n ').;l'lll'r,lI ion rontnil. TIll' ourput o f
till' n ' ).;l' lll'r,lth'l ' detector is tr ,ln sforoll'r
rml l' ll'd to rho Sl't'o nd h.rlf of V2 w hid1
p rov ides a s ing l.' St'l).;<' o f a udio. An
fl,lshl ighl l-.i nery p ro v id <'s 1,5 voft-, o f
bias for hoth V2 ,HId Vl , T h is s ,1\'l'.1 ,1
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flow n 'si sl o rs .Hld r .II' ,K itlll'S in Ilrl' ori g i­
na l ,k:-ign , Half o f V I/ hC HC is tlu- lin l ,
It s t,lIlk d rruil l'oll :-ist s o f 1,7, e ll ,lI1 d
e l l . C 12 is ,ldj u :-lL'd and t lu-n Idt ,l lo lH'.
A s w itc h is p fOv j,kd t h,l l tu fil S the III'{1
nn / o ff.
Cu ns tructiou

Fnuu tlu- f ront, till' I': F I ir input c-i rcu lt
lUlli ng is O il till' loft wifh IF rl'),';\'I1l'r,I '
li o n be-low it. b,ln.1 s p n ',ll l tun ing is in
thl' mid dh- and b.uulse-t 011 Illl ' ri gh t
with 111'0 Oil / off ln-Iow it 'I'hr t-r- (j·lOn
,',I IilH" I, 'd tI i.tIs/ knohs " rc- rt' '1l1irt '. 1.TIll'
h ,lIld s p re ,lll d i,11 s ho u ld be ,l vc-rnh-r
dr-ive s urh ,IS ,I N "t io n ,II IYI'I' II, Tlu- RF
In p u l .m d till' B,H1d SI'I 11"l'tI jllst 10 l>l'
n ' st'I ,lh1\' to " lew di v is io ns orrt of , I

hundn-d A co u p ll' 01 knobs with 0-100
(',l lib r,l t<'d If,m g t's w ill w o rk lo r tlH ' ~l '

two positions. l uscd two N,il io n.ll ty p "
li M d i,l l:-.

T hi s receiver is buill on ,I 7" ),. 'I":>. 2"
dl,l~sis . From IIII' lop / b.uk. Ilu-~ hi t'ld \' d

\/ .1 / h KHC \"I111\' l' r ll' r IIlI>\' is • •'n lt ' n 'd "11



1{t'Jr v ie w ,

th l' r h ,lss is , lt1l' iu p ul n li J 1.1- 1.2 is o n
the r i ~ht and t lu- osdl l,l tl rr coi I L,1-1A is
Oil tilt' Idt. l Ilt' lil' tl'c to r / A I: ,1Inp V2!
heBe is o n ti ll' ri~h t ru-xt to tilt' in p u t
cui I and t ill' IlF O V I / hCH(; is ncx t to till'
oscttl.uor coil. lIFO t llll in ¥; is vi,1 ,I sr-t­
,1lld -for ~~1'l .uljustm c-nt 0 11 tlu- Idt s id l'
of IIIl' rt l.ls s is . T Ill' th n'l' bindi llMpost s
,Ul' for POWPT. Cl' ll lt'n',j 011 IIw ch,l ssi s
rea r ,In' two pi n-li p connectors fn r tl u­
and ill output. Thl'M' c.m Ill' l' it lll' r I ran s­
form er ('lll ll' k d 10 hl',Hlpho lll' s or to au
l'lI tr 'l s t,lM" of audio ,Ind ,I s p" ,lh ' r,

Und l'Tnt',llh till' rhass is till' IFco il l.fi­
1.6 is h ,11f W ,l ~' Iwlw t'l' ll till' hKH arn! IF!
AI" hC8C s llr kt'l s, T h l' ,lIl tl' Illl.l -g ro u nd
ter min.ils .lfl' O il 11ll' let t . 'I he- IlFO coi l
1.7-I .His O il tlu- rig ht Llsh'lll'd 10 t Ill' s ilk
of till' Ch,lssis ,

To r-liminan- han d C,l p ,Ki ty eth-cts
SOllW so rl o f s h it-Id mu st lu- prov hlt 'd
bl'tWl'l'1l llu- cOllt ro ls a nd tln- b,llld s t'l /
b ,l nd sl' n',H l C,lp,Kit ors, 1\ llwl ,ll t ro nt
I',m l'l o r s tl b l' ,nw l is idcal. I h lllll d t ilt'
intcrn .r! rnl'l ,llco lls t rurt ioll of tlu- Na-
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li o n,l l \'l ' r n il'Ls to br-Sl lffuic-nt . A 1,1 rgl ' r
Ch,lss is wou ld ,Ib o be lu-lpful. O rdi­
n.Hil )' Ill(' li FO tubeshould no t !I" ri ~hl

nl' '' ' 10 tlu- osctll.uor coil. (Fo r nn- 1111'
liF O tulu- W.1S .1 1,1St minuh- ad d it ion
,111d th.u co rner of tlu- rhassis W,IS lilt'
o n ly pl ,H'p a vuilahh- for it.} \V.HIll -UI'
d r-ift wo u ld I", minimized if ,1 1,l rgt'f
dl.1ssi s is uSl'd Ih .11 allows Hu- III;() tnbc­
,md till' osri ll,l lo r roil 10 bl' sP]'.H,l lt 'd

TIll' IF f n ' t[Ul ' llCy ca n bl ' nn ywlu-n­
betw ee-n reoo K il l. ,mel 170 (1 K i ll.. Tlu­
main thi ng 10 avoid is HI(' fn'qU t'IK i,' s
o f ,lll y hll' ;ll bn M,k ,ls l s la l io lls ,HId ,lny
subh.u-monics u f the ham h.uuls . Yo u ' ll
Iw.H ,I h,l rrnon i,' of tlu- lin ) uflu-rwi sc.

Till' 11' Irequcn cy is fi" t'd ,l ln l fln- IlrO
ffl''1lll'l Wy ,ldp lSIt'd 10 11I ,1ll'h it.

TIll' liFO circ-uit is o p t io n ,ll. l'lly rc­
cl'i\'l'r p ic ks up A l\l lo rl'i v,n hrn.Hk.lsl
s t;)liOllS fim- without it As nu-n tiom-d
,l lrl'ady, copying C \N ,1Ild SSII is m uc-h
l',l sil'r w i th tI \l' Il FO , e Ll , tlu- 1II '() rol l­
p linM r-ap.n-ifur, b lIlt'rt' ly ,I w in' run­
ning 10 t ill' vid ni ty of V2.
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I'arl s lisl
C ! , C2, C3 - I l)() r F var'iahle [Ha mrnarhmd Sr-.1· )nn)
Col · 15 pr. variabk- (II,Hnm ,1Tlund SM-lS )
C5 - 250 p f. silVN t'd mk .l (Dubiher Typl' 5-1{ )
C6 · (Ul l mF d P,11lt'T
C7 - ll,005 rnFd mira
ell, CY, C IO · 100 pF m il'.)
C j L . 2tltl pP s ilw rl·d mic. l (() lIh iJit' r TYI'I' 5-R)
e l l · 1lJ-YOp F (.lppw:o. inl.lldy ) I r imnw r I V.H i.lh lt·
cn -st'l' It' x!
RI, RJ - -17K o hms, 1/2 \\, .111

R2 · I megohm , 1/2 wat t
RFe - 2.5 m i l RF chokt,
T I - .HllIin lr,msfllrm.' r, i nh'rsl,'gt' lypt', 3 : I ratio {Thorda r-on T1JA:U)
L1 -IA - Sl'l' coil table
LS, I.7 - 55 tu rns NIl.)O d.s.c., close-wo u nd o n 3/ 4 inch d tameu-r fnrm
[Nat lona l PRF-2); ind ud.IIlH· 40 m icw lw nry..
l.f i, t il · 1M turns No . )O d.s .c., close-wo und n il :\j -t inch di,l m t' lt'r form
(N '1Iio ll.1 J I' RF-2); inducta nce 40 mic rohenrys
SW · 51'ST tOggll' sw i tch
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Coi l ,II 1.2· [04
un
Il ll

s o 1 40 0 M ei er Co i l Co n fig u r,l t io ns
Fn " JU('IK y R<lI1).;t' Co il a l 1.1 -1.2
3S00 1040(}O KII/. II
7000 10 73lJl)K I I /. C
G e n er,l l COVN Jge Co i l Con fig u rarion ..
Frequency R,m g t' C n il ,II 1.1-1.2 Co il .It L2 -1A
i-on 10 3200 Ki ll. A II
:lOOO !0 570() Ki ll , II C
S-IUU lo 10,000 Ki ll. C u
y;;()() 10 14,500 Ki ll , E [)
('o i l G rid Windin g (Ll a nd 1.3 )
A ;;6 lu rns Nt>. 22 en.urn-lh-d
II 32 turn s
C I X umn,
[) l z turus
E 10 turns
11 1\ 20 l u rns
Antt'nll ol (1.2) o r T idd t'r (IA )
A 10 turns N o . 14 enarm-lh-d
II xrums
C 7 l u rns
\) 7 1u rn s
E Ii rums
Ill! Ii t urns

Most o f Illl'sl' p.trl s o r n '.l so ll,lhl" s ub­
s l il lll ,'s (l'xn'p l fo r II)\' ll.un rna r lund
,-.lpS and l ilt' vcrmer d i,l ls ) ,1n- ,1\",1i1,lb l.,
f tom Anliqul' EI"I"lrt ln ir S u p p l ~', 'It'fil l"",
AZ. AF S t'\'\'11 r oH ri l's,l sui l'l"lt' pO\\','r
su pply ki t (KlOI A) ,Hld.1 r h ,lssis ,

Coi l Co ns t ruct io n
lIoth roi ls lJll each form s ho u ld be

WlHInd in IIll' S,l llll' d in ,,'1i,111 . If Hu-n ' I1 '

necfions to the ci rcuit a n- I1M,I" ,I S S l U1W rI

Ih l' r, ' s ho u ld Ill' no t roubh- in obl ,lin in g
IIll' llt'n'SS,l ry tls ri II,1IiOil [f tln- IF I'.' 0 11 '1
,1p prl lolC h o r go in lo osri ll,ll io ll o r lilt'
II I" o r I~ F{) ci n-uits won 't osr-illatc-, rc­
vr-rsv II1\' pl ,llt' wi ndi ng I t u-kh-r It' ol ds
Oil uu- s llsped n ,i I. I.h o f Ilw II" n 'i I ,11111
1.1i o f lilt' Iln) n lil ,In' nllH Hll<'d low.trd s
IIlt'd l,l ss is .



Unde rchassts view .

A ll p lu g -in t:o i l~ ,1ft' wou nd on 1 1/ 2
inch di.um.tcr fo rm s {Hamm.uluud
SW lq or s im il,l r ). G rid windillg~ O il

co ils 1l 1h ro u j.;h Ea rl' spa ced 10 OlTUPY
a k'ng lh of 1 1/ 2 inc hes. TIll' gri d wind ­
ing on co il A is dOSl'-wou nd , Anterma /
t idd l'T coi ls all close-wound , spaced 1/
li inch fro m hot 10 m o f t he g Tid wind ill).;.

The n um ber o f gellera l r nVt'ra ).; l' ro! Is
m,ly be rnrnimizeri by u s in g tbv s.mu­
co il in hnfh th e antenna <HId osd ll ,lloT
pos ition s, It shou ld be noted th at the
sa me oscillator r o i I ~ , J) and IlB. ,}fl' used
for two fTt"jut' lw y rangl's , Th is is pos­
s il> le because the (l ~ri ll <l t(lr fTt''1Ul' IK y is
placed on till' low -f requency shlp of till'
~ i j.; I l<l1 o n the h i j.; lw T r,lng l' ,

AIlgumcnt/Calib ra lion
Ali gnnll'nt o f thi s Tl'Cl'ivl' r b ,1 10 1

t'a si l'r if you h .WL' ,1 wel l r.i flbra n-d g.'n ­
ern l covl'ragl' n 'rl'iVl'T (OT fTt'lj u l'ncy
co un te r ) .1nd a crysl,ll contrnlled oscil­
la to r in till' frequency Tang " of in ten-s t.
RI'!Wat tIll' Stl' pS below for c.u-h b,md o f
interest .
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I ) Adju st th e I IF nsri llillo r n ,il : W ilh
the HOnr 40 meter coils ins l,l llt' , l ,\nd tlu­
uro off, firs l dch-rmim- ni.u ti ll' I IF
osctllotor is wor k ing by lisll 'ninf; for it
on y o u r g t' lw ra l ('OVI' r,lgl' TI'l'\' iv I'T. T ry
IIl .Hlju st wil llB so t ha t lilt' I l l' osc ill,l­
lor oS(' ill, lh's o n about 45 - 5,0 M i l"
wh cn t hc- 1l.1n d s l'l ca paritor .rnd
Il,HHlsl'n',ld r ,l p ,Kil o T,s . ITt' nc.rr m.ixf .
mum cap.n-it y.

2) Ih'!l' r rn illl' / Ad j us t th c- I F In-.
ljll l 'I1I' y : Ti;; hl ly rouph- Ylll lTrry!>t ,ll con­
trolled osri 11.1 tor III llll' ,lrl lellll <l (011111'(­
lion a nd then turn- till' h.mdsr-t " sdll,l ·
lo r lisl l'l1ing Ior 1111' cry s l.l l oscfll.uor.
Whik d l'cTl'<1singCl'upl in};, lUI\{> RF 111 ­
put .rml B.lIIdspn,.ld fOT maximum s i};­
nol l. Us ing yo u r gl'Ilt'T,ll l 'OVl'T.l g. , ro­
l'I'ivI' r IlT fn"llI l'lKy count e r dctcr-mine
the I IF oscillator frt' qu l'nry . II s hou ld
ht, abou t 11il](J KII ".•lhov., (for 1'0 1111' tl ' rs )

OT below ( f or 4n metrs } YlllIT r Tys l,l l
fn"llIl'lK y. On\'l ' yo u 'VI' found it, t,lh.l'
the d iffl' Tl' IlCl' betwee-n t ilt' I IF lls,i l l.l­
IIIr f Tl"lll" ncy .l nd ttlt' cry s t,11 h l'q ll l ' l ll'y

('tm l in ll.' tl " n P ,l ~" 42



Saga of a Collins KWS·l Restoration
by Alu S.m ... .. , KHVKI
8111 11...... A~..,
C. ..Oll. P. , I<. CA 91}O.1,
. I.. , ..o......,.o m

It ~ ...rlySo ,.. ,d.~ ..-.o"'3 .....t

1 mll'''I_ n th<' I ~...r'~
' '''''1 t/'>oo un.- nnd of .Iw TRW
....J' _ ,n~ Artr;<Wo. n-n I"""
.'.',Il'ont' .ppoNoN on , ..
...""',.~ ... boo • Colli ~ ...
............ "'~h"'lt ...... lwno I ' '-'&''''.
Ifwno ..- -.. ''''''n S.ooo of ,......
~. e.., ..~ i"""""boo . iI'..nwd_' Collt KWS-I'n _
"'''.... of ..hoch 1, \(l(lO ...-'

All of • ....J<l..n. my " ' ..........
• • • h b.,g.o" 'n n by my m,nd
W ' '''my ...rly ' m.
bt' ,"It ' hO' ..,ompl. ,>I Collt ' 0 '

C<'11<'n<~ in 'ho- '""v~,', ..>.....", .....,,,.., ..

of ,t... m ,d ·5CT• .0. 11 "1 r..nd l.""h 1.1.
...yo wnnoJ.,onod ,I I ......1.1 ' v'" """"m,
... p"..I"llrd ,,, ..... ,"', ..' ..... d. v, And
t...... " w• • , ".""110' m.. '" ,h.. r'}'~ • •

"' 'Y .i,· ~ _""'Imr " ,,'" n. m.I'" ."m·
1"",."10 d" mr ml'<' t .nd m,..ml\, ,I><'
• nti ,,· ItF 1"'"'''' . ", p ltll.. ",.1 ~" ..'• •
m, ..ml\••" .1 ,h,·" .... "" "'p. ~"ltom.

ond " d.,"v.... In loc, . ,'_m...l h ~O'"

..ou\d ,. 11 'p'" " ...... lilt...l tl 011 'h O'
d....~ . On< ....,,1.1 h, .., . lIy n.....t. to",k..
,,, •• rry ,h.. ' h,nll h" ..... lhr "nd,,,
,n.p,rrd rnr ..·"h.n "Il rr ,""', n .
porto un" .." h . JtO<'d I""" p I. B.. ,
" ..... p.'h ..n,' " "h ~ moch p'''o
I../..,"'t" , ,~ 'ho-' ,,,,,,ra 1'Thr """'...
...pply .1... 1\od ",," ,"It rod ..

• """"1<-00 .Ad.,·... " " h burned ,
, ......, no;! h_ ..,...... 1I. ,li"1I
_, It ~ "' ~"";"It _iKh'.
.n<! I hit.."", , ,hto -""'-.0 ....
......plott<'l~~ ............_ 1.,, 11
do _ undo:-nt.no;! ' n ,hI' d. v ...... ,h..
KWS-I ...... ' ...11.· _...:I ..p ,n ...~.....

TIw Kws. 1 10 ......... "p of ..... -...
...... pon..n, •. an.. """'porwo>' ~ ,....
d<'olo.lop ..",t ho..-.. ,Iw $8/
CW /A M....i 00l0d -Kll25O ........ P.o..
TIw01"'" COBOr<-"" to ..... P""'''' ",p-
ply ..ni', ..hidl ;o ,Iw oou"' 11 en
~.oI.nd ...."" , Iw no- h ..nils
....Jth<'d. tot.ol of 2IGp""nd. _ .......
dftr-tibord by 1~7 oOdun...._ ..

""winl-""~"'""""'P"'''''''''-'
Upon n.-r i""'f""<l ....... " '..m. "'"

.n."Iw~...,_ .... 1ft .._ ......f"', "
" .....k...t , In . dd" ..... to, ,Iw t ..,

-ICX25() ".3" 11" " ' ''&0 , 2!(1 IL< SS8
...... " "'. 1hi' h",h "i".... '..
,h, ~I~1 ,,,, Iy. ", 1.., m,..,",;.s.n<~
, w .. nu to...·k <un' . ,t...... "'.. nu
p""' ron_"". Tt>..cobk' r..",..,.,. ,h~'
""" ,t'd th. m',,, .y.l..... ..k~·' .""1<"11

'0,h~ ,r,'«"" ,".h.d l'<'rn ,'Iron
by. bi ll .. i .... <" tI 0 " ,I..· " ,h h. nd.
,t... 1'''''''' >" pply h"I"'I ••• "' , .
It .....mrd '~ ' I , h~ r " w", "uP l'l y .
<In ", wnf'Kwnl ,,, I I ~ VAC .", .1 ",,"w ·
O.... rl"KKnl " ,,, 22n VAC . ".1 I.·ft "M'
.""m I" . dd u,,,", ,h, I"'''~' '''I'pl y
d~d S..... cho...... ,,' h.,k.. n, .d~

by po" po, .. '" ." r U"" ,,, m"u n'
wv,.. 1 d, U.....", ....1'1 .........."' ".n.·
f........... . nd « por;'" '' nn 'Iw d...-k

1",,,.11, . I ' ......lth' nl h.. ,ld.nK my
u",,, It ..... , .mrhhrr.nd ,,, U,nK " ,"
, poe<' .. t....... ,ho ""11:, 1 PA mod ·
.. I ..."...:1 d m'''ll .oto. " •
...11"'11: . -IC)lll(lO or _ .... h , ...
,,-. s,-"r..... 8 .., " k,"1I. h-r1",1I.
.w...1y w"k ," .. twn I ltz...:l 'N"1w
KV.iS- 1 P""'''' .",phl 040~ dtd.-
h.ovr. to.nd ....,...." " , "'1,·,.."
~ nobo "'Io<W "'A ' lI NI"'t;· . nd 'PA
lOADI'IG' on ,Iw "on' ....nrI ,,, ..hoct>



Thi s is ui e Sl' I ,l S i t lo ok ed wh en I
brough l it horn e f rom the s w apmee t.

the I' A W,IS con trofh-d . T here a n- no
uther- ;;11<ltts Of l' ld t'ns io ns Ih ,l t would
con t rott he tank cnils. Alter st'nHin~ ,1
service ma nua l and schematic. it be­
car ne .lp p,l fell l th.u 1hen- is ,1 gea r Ifans ­
m iss ion Ihil1 l in ked 111l' I'A TUN E ,111 .1
LOA D e,l p ,ll' ilOfS to individ ua l roltor
inducto rs . There bt'~,111 In f1,l sh ill m y
mi nd lhl' com p lex Co l lins R-:NO g t'.H­
ing mechanisms which W,lS rn.mufac­
hu-ed hy Coll in s in about the S<1 ll1t' l' f,l .
Rig h i the re St'l' llll' d tl1l' doom o f th is
p roject. How o n earth's nanu- wil l one
ever find a lllhnsl' m is s ing gears? Then­
wvre lwo roller iridnctors ,m d tbroc
vari,lb ll' l'a p ,K ilofS ,111 g l' .Hl' t1 in s vm-h
to jusl lwo knobs .

l .o o k ing b,lCk al lh is Tl's to r ill io n
pro j" l'l , l ht' rt' is oll e lh in g I h ,ld It'aTllt 'd .
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TIll' mo st ir npo rt.m t ton l Ih ,11 om'
wo uld lWt,d in o rder 10 pl'rfor lll .1
successfu l Tl'SI0 r,11 io n is nol ,1 good
work hcnr-h, good set of lool s o r 1111'
Ill's l lt's l oquip nu-nt. 'lhe m ost im ­
portaut 1001 is <1 com p uu-r wi th , Ill

internet Cl llll"Wt' l io ll. The irih-rm-t ,II ­
lowed an lnt c rfocc to 11H'l'l o lhef
Iwop lt, w ho had ll,\ r ts <I n ti i n torm,i­
t ton for the KWSI. I bl'g<ln to Tl',l lil l'
that Ih l' ft' <lTt' ,I 10 1 of KWS I 's IHII
I hcrr- tha t are in sirrula r s h.l llt' .IS lhi s
0I1l' a nd t h.it their owners had no
inten tion o f Tl'stori ng the-m .lnynHln ' .
Those K\V S I's <1Tl' ou t Ih t' rl' ,1nd Olll'
mvr ely h.ld III look fo r 1I1l'f11 . l f yo u
h,1\'L' ,1 b roke n r ig yo u ,ITt' try in )-i 10
fix. th l' Ch,111eL'S .m vl' ry h ig h 11101 1
SOllll' (lne e bl' o n t Ihere h,IS ,I si m i la r
b roken rig th a t h.i s bL'I'I1 l'Ontl l'nlllt'd
for p.ITls .

I had orig inil l1y bu d gl' l l'd tw o
yl'.HS to corn ph-Ir- th is projPl·1. T in '
t u rn ing roi n t C,lI lH' whe-n [ nH'I a
horn Vi,l th o ln terru-t w ho .I b n \\'t'n'd
IIMt ho h.ni l h t' l , rigin ,ll KWS I gl'.lT­
hox in h is ,l lt ic, a ll in p i,'n's ins id t' ,I
pl,lSl k b,lg ! Aftr-r nWl'li ng so nw more
peoph- w ho had tilt' vita l p,l rts I

m-rded , I s t .u-n-d 10 Tt'a li/ \' t h.it the
p rojr-ct could I", \'ll ll1 p l, ' I,'d ,IS 1.1S 1 ,IS I
could p il i tlu- p,uts togel l1l'f . Sinn' it
W,lS too titm- l'llns u l11 ing 10 find p\'p ry

s ing le mi ss ing p.ut , I on ly fo n lSl,d o n
tho important p,lTls .1 woul d 11lt'11 f.tbri­
C.l tl' ur su bs ut ut o f, lr the n-s t s uch ,1S tIll'
unique I'A kn ob " whic-h I h ,ld custruu
mach- by ,I knob makr-r. T h, 'sl' knohs
Wt'H ' tlu-n moun ted to rmxh-rn Zl): I bl.n-k
1>1I 0 l>ia is from Allic-d Si nn ' flu- I' ll\ \' l'r
su p ply h,ld vir tually 110 u sdul pM ls,
l' v\'ryth ing in side it W.1 S n 'mo n'd ,1I1d
di sca rded . TIll' s ll'l' l de-c-k W,IS l'u t oH
,1I\d ,I new bfank. aluminum s h"l,t \V,lS
cut e nd chem-filnu-d thi-n mounted in
pl. K l' o f t ill' origin,11de-c-k. T his 011 1,.wcd
meto punch ffesh m-w hl ,I" s 'lil ly w ht' rl'
Ill'l 'd,'d .md il s fin is h .u-tu.tllv lllo1l d ll'd
till' )'e llo w fin ish 0 1 Ih l' t'xdh'f ,l ll1 rn i­
nUIl1 dl, \·k . S incl' I W,lS hu lld in g .1 Ill'\\'

n lll l i n u l'd n,· ,II"'~"



A re ar vi e w of t he r owN su p pl y lIt'ck­
01 r e 01 1 m es s !

pOWl' r sup p ly fro m scratch. I th ·,' ill ,·d t o

hui ld my o w n d" s i};n 1>.1...·.1 un mode-rn
n ',ld ily .rvailabh- p ,nls t1w fj 'h y rn.l l..i n};
till' n 's!l ' r.lti "n l' ,ls i,' r ' ln d mon' , '<"0­
1l0m il" 11. 111II·\"'l,, 'r , I n 'l,l illl 'd tIll' ori};i ­
nal C o l lins sa l'l' ll n '};UI,1to r circ u it
whif h I lhn,,};h t W,IS I'x ln'Old y rl l};};"d
w ith t llt' IlAS7 .1I1l12 1>2 1 Tbyr.uron . Tht'
2 KV s u ppl y \V ,I :- IM:-I...I I'n ,I UTe I ~t)(l ­

{I- IStltl Stltl mA tr .lIl"Io rnwr. A bro.IJ~

(,I"l l r.lIl:-mi lt t·r n 'rlif i"r ..t.K I.. W.ISu ...-d
' Ilr tilt' II V Iull-w.r vc n -c·t if i,· r an d tilt'
u"lI,1 1 ..h ·p -..t.lr l ft' I., y ..chr-me W.I" ,·01­
r lnyt·d ItH'unt ro l l' r im ,Hy Al' u..in ); "I"
.lm ps .md nllTlp,H,l tnr ch ip" ,h "t'ml>l"d
in .1 SIll,111 d rc li it bO.Hd , Th is ci rcu iI IV .1S
w in'd ILlmll nil llr lilt' 2 K V Ulrn'l1t lIow
,H1d wo uld illl Jm ·, Ii,I!t'1y sh u tll ff Ih.· AC
n 'I'lys ti lt' in st .lI\ t .1pr.·-~.· I nHn·ll t llow
0 1 mort·lh.H1 I .1IIII' Wt' n' tu II" w on tilt"
2 KV lint·... Thi .. n >lln·..:-ion Il' nHltlt·rtl
h...·hno l,,};y wHu ld 1.J1 I'r pn'n' l" bt· ,'\ -
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treuu-ly u...-Iul d u r in h f1 .1sh, wt·rs Ih.lt
occurred Ju rin h It·s l inh . Vult.lh ' · I. ·s l
roin ls were ins t.IIII·.! o n till' .11...·1.. I"
.III, , \\' t·,I..y nw.l:-un'm t·nt,,( V" lt.lhI'S.
Th is included ,I n 'sishlr tii \' itl t' r th.u
.l ivid, ...l t ilt' 2 KV \',,It.I};' · hy lilt).
Th is .11I0 wI·.I ,I rusrrna l DVfo. l lt l 1111',1­
su n' t ill' 2 K V vc,ll,lh" Vi,l.l I" sl ""i n t
on lilt' p0\\,t'r SlJI'l' ly .1••,' 1.. th.rt would
p rodu ct' 22, 1 vo l Is w hen flu- 2 K V
su p p ly W,l S 22 10 vo lts . I lih h vo lt. C};"
.H,·.ls wer e rovcn-d u r ttl prt·\ 't 'IlI
,1,T idt'n t,ll com.wt w hem-vcr till' Iront
clIn ' r W.lS rt'1ll0\'t ·.I and th is prt, \', ·,1
its worth w hl'll 1 OIWt' dr0l'l't·t! .1
e RO pro be .Ifh-r nw .lsu r in); .1 vult­
.Ih l' ins idl' tilt' r 'l\\T r su p p ly w h ilt' it
wa-, in Or,'r,l!iHIl.

Since till' (l ri~ i IM I blower W. l ~ not
" ,Isy In find , I u sed a ( O HlI110 11 SO
CF M cI'n t r ih lh,11 blow er li~ t ' thOSl'
n llllll10nly us" .! in 1i1lt'.If" Iml.ly but
th is w as oru- su hs l itu l,' [ w isht'.! I
had not d on,·, Tl u- mode-rn hlowe-r
spins,1I3000 RI'M ,111\1it h,· lw r.lh -cI .1
suft hj~h-r i kht·t1 w hi st l.. wh idl th,'

ti r ih in,ll l.l rhl' r but s lo wer s pl.'l'tl blower
di d not have. TIlt' bl ower is mo un ted
ins id,' lh,' po w t· r~upp l y whit'h W.ISt·ClIll ­
p lt'h'l y so u nd p rt >t , lt·tl w uh li"" rg l , l ~s

.nsul.uton. Th is so u nd l' roo l inh m u st
h '1\'t' h""11 rt' 1l1.Hk,Il>I, ' fuft 's if\h l du r iJ1 ~

its tiuu- but if n .uld not fuli y d.unpcu
till' w h is tl t' 01 l ilt' mod em bl ll\\ 't' r. TIll'
blower .ur o u tld W,ls ..ll llllt...-n-d to Ih t'
,·,,·ih ' r un it u~ in~ ,I h-I....t I" nh th 01
vacu um ch-am-r lit ....• .1Il.! I 'v e p CI" ·
,Hl~lt' fill in };s . Tlu- hlower m,.l or W.I:­
mtlllnlt'l! tm .1u te'lm .1in-fllt'l l' UlllP rub­
lwr moun ts in order til I' H·\'t ·nt t lw tuo­

to r r u mbh- .lIlti v ih r,l t io ns '-r' "ll };"'Ii ll~

in to th.. r-alviru-t. A bi cyd,' inm-r lubt'
W,IS u", 'd It ' fumu-l t lu- b l" w,'r .urllu lh-t
III lilt' 1>,1"1.. fl.m g. · of Hu- f'" w,' r s Ul' p ly
'·,lh iIWl.

TIlt' KWSI h.ltl ,I ICHlh h ist o ry 0 1 AC
hu m in its fr.l llsm it :-ih n.l l. TllI'rt'low in
Ih is p, 'Wt'r "u r p l)' . I U...·.!.I IX.: ... llcr...•
fu r t lw fiI.Hlwn ls. Usi n~.l Jtl', lllll' X-II-X
VAl' t r.l n., lo r ll1l'r, Ih i.. \\,.1:- nllln·r lt·.!



The puw er su pply d eck af ter re rn n v ­
in g all paris and be fnre cUll in g nff th e
origi nal verfical rha ss i s,

to DC and a vo lta)';l' Tl'gul ,lI or u s in g.J 1'­
Fcts with ,I hontsf nk w en- us ed to Tl'gu­
I.lll' tilt' voltag e d o w n In a v.Hi ,1bll' flV,
The ori )';in,11 filamen t vo !tagl' seh-ctor
ro ta ry sw itc h W,I" Tl'p l"n'd wi th ,1 1'0 ­
ten tiorn etr-r to a llow ,Hliu s t rnl'nt o f Ih"
h VUC filanll'nt vo ltagl' su p ply . In o r­
der 10 pn's,'r vl' Iubo life in a t imc w ho n
tubes .1T 1' no Itlll)';\'r lu-ing p ro d uccd , till'
6V rt'g u l,l to r out p ut s l .5V u pon powe r
up and slow ly ra mps Ill' 10 ev ill abou t
20 sl'l'o nds time. It is [un to watch till'
KWSI lamps ,H1d filan ll'nts s lowly in­
crt 'a Sl' in hrflliancr- d u ring il pow l' r-u p .
A shu td o w n circ u it h 'ld to lu- in st,l lIt'd
so that in 1',ISl' of an oVI'n·olt.lgl' fro m
rnalfunctfon, the [ilann-n t su pp ly ,',111­
not as snss inate all till.' KWS I tubes . A
:lh-p in Cen tn In ir s I' rinn-r n IIIIwrl tIf W,Is
used fo r the I'0w t' r su p ply connector
pl us " grou nd posl .11\d a Milh-n I IV
connector. A 3M I [t'p ,l f iltvr W,lS fill o,d
at Hu-air in ta ke of thl' po w er su p p ly to

en sure that d us t arcumul.ulou insidt'
1111' equipment would Ilt' rulnimizcd .
The hi gh poin t of th e powl'r s up p ly
re sto r" tion wa s when [ W,lSsn ld " ri ng to
till' p ins uf the tub e sock e-ts. So ld t' r ing
the h oo kup w ifl' S It I tilt, br ,lnd IIt'W tub i'
soc kets W.1Sa n cxpcrn-n ce o f }'t ' .l rs gom-
by.

TIll' exc i tcr restnr'l tio n WOl S1101 as d if­
ncul t as IIIL' poW N su p p ly but SOIlW
t\nn -o rig in,l l modi ficati(IIlS w en- 111;1.11'

in enter to rna ko i t mort' p k',l sall t to USl'
(Ill a ft 'glll.l r ba si s . TIll' origin.11 rm-tbod
of sw itch ing between TX and RX fo r t lu­
KWSI when in C W IlHldl' W.Is that it
sh u ts dow n the IIV su p p ly wln-n go ing
to st.uut by RX posit ion. Th is W,IS ac­
ro rnpllshed by IIp\' rilti ng tIll' I,lf go' a nd
Iw isy AC con rec to r of the I IV tran s­
fo rm er. Sinc e I w as ;l CW ju nk y, th is
method clea rly Il.ld 10 be el l'lIl)';\'d . TIll'
ontcnn.t ft'I,ly -sw itr h ing sr-he-nn- u f t lu­
KW SI W,l S a ls o r h,lIlged [ruhbl' r­
mo unted ,1 fas!t'r ,lI11l quie-ter 2.J vile
RJI A vacuum n-l.i y ins id t' tlu- l' A en ­
r!IlStlTl' 10 sw itc h tho.' ,m h' nn;} lx-twecu
li lt' KWS I and tfu- r\'Ct'i vt'T. I ins ta lh.d a
I3N C connector at the bark p.un-l til
co nn ect to till' recei ver antenna. Th is
W.IS a n I' ,l d y KWS 1, w hi ch USI'd tilt'
l' ,HIier typ e RF-dt'T ive d A I.e cin-ui t . III
th is sch en u-, a flX.J w a s used 10 d e rive
A LC vo lt,lgl' from ,1 s.l lIll' ll' of RF "11­
vr gy Oil ti lt' I'A t,1I1 k. In tilt' la tt' r sd ll' IlH',
,1 fo A LS was u sed to d t'ri vl' A I.C from
the .JC X2SIl g rid curre n t va rinfion and
this c t rcuu gl' lwr,ltn l AlC '11 0 11,1)';0'
w henever the .JCX 2Sll's s tnr t d r.l\ving
g rid curren t w hen oper,l t ing in SSB. [
r 01l\'t'Ttl'd til ttll' Lucr KWSl A Le by
in st ,llIin)'; two IN401l7 d imil's til s tmu­
lah- the circuit Of .l flA l.5. Tilt' origi na l
6X.J W;lS thi-n nu-n-Iy Tl' IlHIVP,L Sinn'
tht' en rly KWSI had a n A Le adjust pot
on the fro nt J',lnd , I wired thi s to be­
n llnl,l ikl' ,1 vulume co ntr o l fo r till' new
Al.C circu it th ereby ,Illo w ing tilt' I'A
tlll't's 10 be dri ven il [ill I" h,udl' r whr-n
desirr-d d l'pt'miing on ttu- AL e st' li ing .
I ,l lstl ch,m gt'd II", "CA UIl RATI·:" po s;-

("n n l in u ,-<I nt' ~ t f" '~"



Th is is tb c power supply wilh th e new aluminum deck in slall ed . Deck h.1S bee n
alodlu ed wil h the fami lia r military ye flnw COIUf, So me paris have b een l.:Jid nut
on the ba se ju s t for check ing d imensions. The Da yto n blow er ca n be see n .111he
bottom cen ter.

tions o f till' emi ssion sw itc h to be ­
have likl ' <l SPO T func tio n and l con­
w rie d the Dia l Dra~ knob in to .1
potentiometer to [uru-tion as.l SPOT
LEVE l. coll l rol. l ha d al so thought of
inslallin~ 4C X400 tubes ills h'. ld of
4CX25()'s for the fin.lb but tIll' f,lrl
that 4CX25()'s ,1rt' so much mon­
readily ilvai lab ll' and t'hl', llwr 1l1.1J t ·

it clear that s t a y i n ~ wi th thl'.JCX250's
wa s the better choice. 1 .111'1 0 p ut Sr l'~

cia l at tent io n 10 careful p n·p,lT.l t ion
of thl' ou tput roller inductor. Th is
particular roller inductor Sl' l'ms 10

be a COIll 1l1 0 n fail i tcrn Oil KWSl 's

since the component is I(Ka It'd ,1 t tlw
vl' ry bo tt o m of tbv I'A .' lll'los lln'

where it can acc umulate dust blown
over from till' coolin~ sys tem . when
the sha ft cont.rct s l u-corrn- di r ty, till'
contocts toul up and the Teslilt i n~

locali :lt'd Ill'.11 d,'slroy s II1\' cou t.ic-t
tension . The smal l idler roller w ill ,1[:.,0

heat up if the roil is dirt y a nd Ihl' lu-ut
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As mort' cc rnp o ue n ts art' mOllnh'd tilt.'
Iran smitter s t a r ts 10 ceme Illj.;dhl'T,



The KWS-l excite r b efore p roj ect he­
gall,

will d ,'s t ro y th e idlcr spri n~ il.'nsi(l1ll'r
as well.

Hen ch il.' stin~ show ed tlu- Ill' l.'d for
mo re work . TIll' most diff icult p roblem

I encounton-d was f,lbril',l l ing Hu­
plate choke, which I had to rewin d
about :\0 diffcreu t w,lys unti l I gol
the opt i run m performa nce. '1'111' prob­
lem was s. 'r ies H'SWI'lIlCl'S. S ince flu­
KWS I tunes on individ ua l ha nd s
each w ith ,I Sr,111 o f 1 Ml lz, it W,lS
diff icu lt to wind till' 1'1.1 11' c-hoke to
prevent a s,' r i,'s n-s onarm- Irum .lp ­
p" ,Hi n~ o n o r rlo-a- 10 a ny rove-rod
Sp 'ln. As ,1 consequence, t/w n ' we-re
many "incidents" t ha t resulted dur­
in~ tune u p b u t th e-y wvrr- ,d slJ ~n(ld

test s fo r tho.' nOll-origina l I IV sh u t­
d ow n circu it ! Th., choke W.IS wou nd
w ith #28 AWe; w ire and in sonll'
cas es, the wire wou ld fus v Opl.'11 'Illd
unspool a fter a lo ud "I!,lT1g"! TIll' 2
KV su p p ly li m' had ,1 hi ~h vo lt' I).\(' 2
.1IIII' qu ick ,H'li n~ fu se, which never

blew afh-r allthe "inci d en ts" d l'Spi 1.'I Ill'
fact tha t the AC tr-ip relays had ,1 s low
20 tnS rl' spons(' t ime. A pr oblem with
thl' windill~of t ill' pl ,ltl' dIn "" W,IS th.u
hl" '<lli Sl' of 11ll' ('N ,Imi ,' "o il Ionn a l h.md
(a not-original Il&W HlH)), II",r,' W.1S

Exciter is readied fu r fn st ell at lun . NUh' go ld colored s id e r u ve r which W.1S.1Isl1
a ludined hefnre out er porli nn wa s pai n tud the f amilja r Sai nt j ames Grdy,

at (nnl ;n",' " n " ~ II"'" ''



F,lIn t vi e w IIf fi n i!>hed PIIWt'f !>u p p ly.
Not ic pl.....igl ols s COVNs ove r RV plollt"
..fo rm , lermi n al s . Pl .....ig la s s a lso ceev-
e, s th e d iod e s tac k " lo w e r".

of k n ,1 11 In-band ~ l' r i l's n'Sllll,l1Kl' sumo­
where dow n tht' coil wi nd in)!, .JIld ,l
~riJ di p mdl' r would no t rt,.ld il y dl'lt'd
it beca uset he d ip is so tin y. The revu li s
would so mettnws bt,'I'lInlt' that u pon
Il'sting o n o.ich ha nd,.l pl. lI.· dip on on.·
band could no l Ill' found when .l dj usl ­
i n~ the pl. lh· Itll1in l; s in ...• the Rr C in ­
ductancc W.1S in dfl'I'1 too SlThl lL Or in
someruses . Iht' I' A wou ld tunc u p wt' li
hUI powl'r o u tp ul d fid l' lll' y W,lS 1"\\'I' r
th .ln I·xpl'{·h>d. Sinn ' Ih l' .'hnkl· W.1S ItI·
c.l t'·li in,} vNy l ig h t romp.l r llllt'nt in tilt'
I'A l'nc!oStlTl' , it \\'.lS nol t·.l s y ttl)!,t'l th.·
~rid di p 1I11'It' r IWolf it .u HI it 1'0' .1....·.Isi t·r
In s im p ly Ir y it ClUt. T ,lk ing .\ J ip r""d -
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in g IW(IITt· i n sl.llii ng ti ll' d w kt·
prllV .·t1 impr.I.·lic.lI11.·.·.lu s.· uw d ip
f" " l u l' IlI'i , 's cha nged .Ifl, ·r in st .III.I­
tiou. Tbe clust· p rlllti m ity ..{ lilt' 1111'1.11
s u rro u nd ings h I t111' dltlkt· ill Ihe lig h t
nllnp,H tnwnt dt'l uIll'd 1111' Tt'SI\­
n .Iln' I·S,

TIll' l' xd ll' r .1Ii)!, lllll t'nt pron'd un'
W.IS str.ligh l ftITW.Hd hu t s inn ' till'
Jlt·u lr.\lizing .1Il11 n.'g .l lin · f' ·I·d b.l,k
of lilt' ci rcui t W,lS unique, I had to
s pt-·nd som e ti nll' undt'rs l,lIldin)!, 1111'
object 01 thl' .l lignnwn l p ru"''Ss . Af ­
tor .1 11. w h..n W.1S th , ' 1.ls l linll' mu­
,Hl ju s h' d .m t· "ci h' r .md I K W I'A
wi th 2-St,l g l' IWg,l li vl' fpl·,tl l.lr k a nd
:\ d iffl'ft 'nt llt ' u t r,ll iz illg Old just tlH'll ts
th. 11 in t.·r,ldl'd with .'.Kh ot h t'r ? 1
diSl·(l\'l'ft·<! Ih .lt .l lI l·.ISY W.IY til IIt'U­
Ir.llin· the d river W.1Sby IIs ;n t; ,1com­
mon 2UMt ll CRt)w ith an XIO pTIII...
o n Ih.· 6C !.h ~ ri,l s . Ti lt' !'<" f\' in '
nM IHI.II d l'S(',ih.'S .1 g" IlI' r,11 .Ili g ll­
nu-nt ,lpprt h,dl b ut d o, 's lUll 1·1,lho ­
r,ltl' O il tld .l ib therefon- imph-meu ­
t.uton cou Ill' tr ir ky ,111.1 Ollt' is h-ft to
irlgl'n u ily . lalso t1iSCII\'l ,,,'t! l h.lI ml l:--t
of the t ru m n cr I·.lp.w ilt , rs u f 11ll' ex ­
e itt' r were defec t tvc bt,·\' .IUSl' it \Y.1S

impossihlt· In gl'l tht' co r rr-d 1"\,, ,1 0 1

d r iveon S,' \',· r.1Ihand s. W llt'll ." Ijus t illg
t ilt' c.l p .w ilun; , I w o u ld s ud d t·n ly SI'I' .1
p",l k , Ih ..n s m h h' n ly ,1 nu ll . Wl loll W,\S
h ,lp p. 'ni ng w as th.r t 11ll' s l.l lo rs of t ill'
t rirrum-rs W('(I' Iru zen s" li,1tll tilt' rotors
.l fh ·r w ho know s ho w Ill,m y )'t·.lIS th is
Ih ill g h.1S been out Ilf Op, 'r.ltion. T Ilt'
s l,l to rs would .K h lol lly move wi th lilt'
rotors ,JS I tu rned uw trunnu-rs. I.IKk­
ily , rbvn- W,\S nt l <I.l nMg.· d' lm".md uw
t r tmmcr rotors n ll llt! bl' pOppt'" o H l ilt'
trimmers wit ho u t h ,l\' i n~ to p hys ic,l ll y
ll ll!'<old . ' r a nd ft'ill ll V' · till' w hole tr -im­
mer. TIIt'n 1Ill' ro tors ,ITI' ,"1 rdully p ri t'd
.1p,lTl fro m Ih., s t,lI o rs .l nd dl' ,lIlt' d , 1h" n
.l 'is,'mhl,·d h ,le k inl o Ih.. tr imm" r uni t.

l' ilMlIy , .Iftl·r .111lilt' 1"'11.-11 I,· !'< ti ll~ wi lh
,J dummy 11>.1.1 , lilt' linw 1',1II1t' II. r .l li\'l'
It,..l llll th ,' .Iir . Si nn' tht· .1llh' IlTl.I h ,ltl ,1
h i ~h SW R, tht' 1. ·..ls p rn \'l ·tllt , h. ' ,J Il i ~



The cum p le ted K WS -1. No ll' Ih e powe-r
s u pp ly s teet deck wh ich w as c u i off
a nd re pl a red by the a lu m in u m dt'ck .
The meta l d eck w as cu i b y 01 jigsa w
cu ller .:m d is s huw " he re w ifh ib "" w i"..
cheese" luuk of hol l"" m old e b y p oisl
uwne rv.

s.lsh' r. The-n- W,lS RF in llw sh.lfk .1Il.! u
W.IS ~ I' lli n); i n to .111 t fu - pll\Wr s up p ly
circu! Is r,l\lsi ng n ' llI' ,1 I\·d Irippil\~ from
thv I' lt' ,'1ron h- t r ip ri rcu its . A lte-r ,l11, th is
is iI I K W u-ansmittcr! In 'ld di li " I1 . s inn '
Iht' Opt·r.l li ng pos ition W,l'" in .1 n 'rn o lt'
pMI tl f Iht' IlUu...t· .lIld ,I J J7 VAC tlu l lei
......1 :>0 U:>ot ...l f" r p UWt'r , Ih .. d rop in AC
outlt'l v" II.1I-:t· d urill g I KW Ir ,lns rnil
WdS c'olll:>oing t ill' flY rt·g ll l.l lnr h ' In,,t'
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rt·glll.ll ion . A Iter t" It·n ... ive RFI h.Jrd t·ll -
in); a nd n nll' c i rcuit .It! jlls t lllt' ll ts It.

eo m pt·n l lt· fu r ti lt' A C lint' drops . ttn-
fir sl con ta cts co u ld I,,' rn.ute. Sing ll' ­
s id d:••lnd proved gn....t but CW .1Ilt! AM
showc...1 sn nw hum . Th.ll W.1S s l r.lll);"·
r-..nsidl·ring Ih .1 1 .111 tht' ctrcut ts in IIn­
..-vcitcr had no AC h.....-au ...t· 1111' fil.l llwnl s
w ere .111 I>C:'. It l u rn s out Ih.lt RF ""'.IS
gt' lli n); int o Ih l' 4C X250 SH t·t·n n ·gul.l ­
to r clrcuu m o..[ u t.11ing Ilit' J5tJV s up p ly
by an ir n ·g u l.Jr Stlu .Jrt· I'dgt'd ,,(I-ryt'll'
r.III' t ha t almost lo ukl'd li kl' , j vid ,'o
Si).;1101 1due 10 tlu- I.::F couu-nt! TIl<' prnh­
h-m W,lS c u red by 470 1'1: ca p.Kilors
between g r id and ..' .l lh" d .. IIf both tlu ­
hAS7.1nJ l 1A X7 ins id t' l lw p"""t' r Sli p '
p ly , Also , s!-·' ·t' r.110.01u F".lp.ll·ilt , rs w ..-n­
in sl .lllt·t! ,11 various poin ts of Ih t' 35 UV
bus. Attc r .111 t ilt' RrJ frustr.lIi"n h.u l
been resolve...:I . I jusl fr.ll i/.t'tl th.u lilt'
hi gh .m lt·nn.l SW R .lIl tl f1lldu.l li n~ AC
.K lt t.l lly provided .1 ~"".. l environnwnt
for h'slin~ by t·.Hlsin~ tht' p robh-ms 10

.lp p t'M a nd h t' di.lgn" ...-d . Ol lwrwist'
Iht·st· p ro h lt'ms wo ul d have rt ' lllolint'd
l ur k i n~ in t he cin-uit Ip s ud d t·n ly .1 1"
p l',1T Pllt' d ,l y ,

Tod.ry. IIll' st' l is ill d ,l ily U M ' a n d is ,I

lot o f fun to USl' , Then- is sorm- VI'O
drill (.lho UI J ()tJ I I/ or so ) within Ih ,'
fir st I n mi n ult's ond d ri llht'OlllWS m in i­
nhl l .Ji h ' r tha t . T h is is .1 vt' ry p le.1S.ltl l I
to: \V If,lns rn itl"'r It, u ...•ht'l-.Ul"'· lilt' rvtu ­
Ir..l-,arr- s p eciou ..ly 1.lid t'II I .lnt!t·.ls y It,
Illolnip u l,ltt' not til nll'll l iHII tilt' , ·i su.11
,It·1il-:h l of s i lt i ll~ bt ':>oidt'S ,I 75 A-4. 'lln­
A M S i~ llol l is 'K h l.lll y SSII with .'M r i,·r
.Ill d i.. \"t' r)' inlt'n'sti ll~ 1" ... ,mp.lTt· with
n·~tllolr pl.lI t· rnotlul"lt·tl AM Sig lMls. If
.lnyl hin~ hrt'.l ks , il wo u ld h.. \"t' ry " ,ISy
Ip Iix . All Itw p,l r ls ,In' big ,lIld 1",lS}' 10
und! This, s l' lu p I' rovi d,'s ""\" t' r.11 di s ·
li nd ".tv,ln t"gl's ovr-r ,1 modern I'O m ll ll

of .1 WO-W.l tl Ir.m smill l'r .1Ild ,I ] KW
lill t',lr, Th t' KWS I inn,rpo r.l lion o f intl·­
gr,, ] A Le .lIl t! nt'g,lli " " f. ...·.H••tt·k 1",­
I\\'t 't'n I' A .In tl t· , d lt' r I" p n " l lKt· .l 1-:.....1
dt' ,111 s ig n.l l in Iht ' Ir ,ldili<lllollll".ly h ,IS
Iltl rnntlt"rn d .l y ' 'Il u i\".I'''nt . Ell



Robyn's Old Radio
loh n B;p"" kU YQ X
9IW> Adl m l SI.
Ml n .....' o. "IN S6OO1
mob..nll· l" ..... n ... ' o.... n ....

On~17t"l..rnoormy ... ~Il...
tn. Rdtyn; ",""" ""'" pLoYinK .. ill> ttw
p ..of,,-. lft,.lih ,.0<1 f ''''' P
DJI<'And .Jl'N<ly 110 _

_ ,I' 'IY' " "'Y"'"""" , an
_y Wtrom 'iC ..... Io ..h.o' ih
"",, ! .-,...A' r. not fmnotwd
,.... bul I liLe to ' l r... bf.yond ,_
Ivll__, _ •••

SIw '-'&hI ...... Uro,I" lor.
<DU~ of bwb ., " I"'''K'' ...... TIw
W<><>d<on,,"l>\no1. Nodi, III _ oflkw_

'"5~" '• ..-h."'uM"n ...p''''''''''
"", in I k _I' 11 Iookrd h~
pUr<' hNd ' A <1..-. loo k ...~... I.
'ho' il'l.6-,O>bor b.-.l'." /,"'><I-w.n
r.dio. " Mod.., "'·11-.'1102," " "I<h tr .......
pori> oam.. 01 ... p....OO"rn...... In I~

h " l """"·WIV" , ,oJ;., with wh"h We'
..~v..odropl"<"l "" thO' ... n,I.I . Tho, IICA J
hid proba bly .11",...1 m. ' 0 !>oth h.m
r.d,n . Old • <.".... In <1"""",,;,". Thil
,., :r ivr. hi . ".".1. ",......:1 " Il'CAST,"
-POLICE" and "FOII ~: IGN · co,... Ih<­
A M b'''''drl'' band 015<O-17UO" KIL().
eyel ES: 18-55. and 55·18 · Mf C...·
CYCLES- rfto~hv..ly

L..' r "'h by lIub yn w"uld 'urn
up'~ ,odv h......~~' '"r ,h i, 1~1lI ",he.
f'r~.•loou, illS h"ur•.,,, "Squ.~­
eire'" black backl;~h,O<I d ...1wi,h '~II ·

"''''"",,'roIa.·n...""'vy nyw .....I'"......
~'" ...... rn><ed •• 'M ·l i~h'nl"& SUo
lion F,~ .. .twirl , .... """,1"<>1 .nd ,....
1""".... OJ""fd,t<>IMOl'_J"'U w.nl •
T1.~T.~.

l-_ p"lhn~ ,............ _ Ihr

_c_I'd ~'re<"'" '" hnd " d,rty
bu' not ,.... ,.... du.al"""""iofl ,·.rUblr
g~ and lI.ni,,£ 'ppa.r.'... in such
-.:two...ol d,.....,.,." I' "'," not only

"

hlthy bu,.loo ' .... d ...... --n..n...... thor
....,;,.ron'rol._thor boI,,_...-n<>t ,....
~ .-twl knobo..h..h prol, _ . h.......
.... f.-, po"" 01 , .... ub'"",t.. .""
ph~.lI, d............- I""" ,.... c...
paci'" '1M-lI ,Appa.. ....lly ' .... Iabr"' "
..hoch.-to ' '''' ' ..0_'"had ionlI·
......-e rott..l .w.y. And 'ha' 00_ ....
.....u p.atl...4 ii_.... d.in.....-h.an ..
quil~ .-.pw. and dlny -.._
.....1.1.-...._ ·' _ ·...4.-.10 ·
"'8 po". .--..n'ne .haft.. • huK" lI y'
..'-! (on ''''' 'un ,n~ k _ ") 'DIP""
• '·~lvrly-l~rh.1 1 1 (_ ."'h. y....
oh<M.old ........... ' n , ' uni nK ~ nob

.nd ' .... ' hm8 .. '" ' ,Iy I"'.....~
~ of ,.... d,.1 , oIhtr') M. ""
""ll....y w•• ""lui•...J!

Wilh ...uch co ....'k «>.w~. ~I.., w.,
", ,,,..,,.-.I , ,,"" ,t.. ,""m·r-pl.,'e ",ud
di. l, ,.... ",!U'j(K ly.bo.·nl br... . ,,0.1 ,,'0.1
p<>i" '~.. we .......... .. " ....1. ,10.< pair ,,1p,I",
la mp" . n" 'h,' h.,- k-p l."· w,'ro ,1,"
I. <h<'d••nd 1",. lly ,h~ ,,, ,, ,"It <. I.....-ll"r
i''''U <....e ",It, view II w,"" ld " .. Iy
r,>tol ,. h.l f w.y! ~'m(' ph", , .wu""
had~, ,h.....,,, , pl. ,... on ' v'd "'"
"'<'Oh wi'h ,t.. . ,."" pl.' .... II'd II......
...............' uf/...J "" ~, h,..,; ,n' .. , ....
........ ,de n4 , '.Ji" l"" wi nl\ , ....
<1<-1"'.... pI" w e .p.-.d lit _.n'
compl<-td)' ·,nr. ,....c. r--,.... t ......
'hrcha.....

1Iottum·..<I<- ''''' .,." """,K>n5
......... ~ .. tu """" n<>l
_I ,~ ,"" ')0'. r.r• .-.I ,"" ......
,rd. w,'h"" I" " '''IuI'y n... -
'-~ ~ ~ PI' .loot A
....y_l.-1Ioo d , ',,"--"uto-.nd
......." " "to,.,j f ' ....d ...,,~..I-
'''I ltv ~" _ . "'h",,, ,,,,,,,.



"Robyn 's o ld ra d lu" lin th e w urkben ch .

late it from thl' nll'I.11 ch ass is . In tlu­
house it go t boi ll'd in hot dishwater
wilh SO,l!" and srruhlu-d wifh ,1 IOI,th ­
brus h . N I:VI:I{ IM\'I' I had In clean ,I

va nab!c cap,lei lo r ill s uc-h cru mm y con­
dition Ti ll S W,ly , Fin ,lll y , lonl-:ing h ri~hl

.l n l! s h iny wi t h 11ll' tr ,lg r <llK t.' o f Ivo ry
liquid, d ry co rnp rl'ssl'd air in th t.' 1,1b
rem ov ed tlu- in .ll'l'l 'Ssibll' l1lois lu fl' from
between llw pt.ues . Und e r ,1m.l~ni lil' r ,

lhl' p la tl's wl'rc st rai ghll'lwd wil h ,I kn ifl'
h lad l' , WIJ-411 rc-lubcd rlu- end bea r­
i n~s , IHll d l'~n'l' s moo th rot.uion \V.IS
rcstored, .md .1 di git ,l l C,lp,Kitor hri dgt'
ve r ified w ha t oxpe rien rcd L'y,' · b.lll ing
esfim.rtcd as correct ...:m-350 pI-' / sect ion.
(Err, uul- 10 be historicafly l'ofTl'd l )
...a nd no d .' r1rir .l1 s ho r l ing. W H EW !
Hut FUN loo ...to b.i vo .Kco rnp lis lll' d so
milch wifh lhi s component .

Sp n r li ng 3 uvw pl.istir- gro mllll'ls
arou nd its fl'l ' l, the lUll in g 'COnd l' l\Sl'f '
wen t hac-k into p l,ll"l' ,lIll! the conner­
l ions Wl'Tl' r r-sold ered. Co rburetor
cle.uu-r had snlvr-d tilt' gll n k on tilt' br.1SS

~l',HS . Th ey were in good s ha pe. Good !
Bul w ith d irl gone, ,1 b rokr-n .mti-b.n-k ­
lash s p r ing wa s di scovered. A 11 ,I III'TIl.I­
tive l'x ll' lIs io n ,'o il s p r ing W il S fixed in
p l.KI· . ..gr,lbbing om- uf llw pair of ......1­

s t-rew s on one end and fhl'd uridcr a
new 6-32 screw 10 till.'s tator body nt tlu­
ntlu-r end As s uc h , W hen Ihe l·,lp.Ki to r
Sh,l fl rota tes. it wind s t lu- s p r ing 1/ 2
wa y round eX I I'n d i ll~ il and, ,1 ~ such ,
genlle I l' l1~ i lln on th e nll' ~sin g gl'.lTSdol'S
l ilt' job . TIll' 'Ir;H\sm iss io n ' restort-d ,1I1d
W IJ -..JO 'd , now what to d o about ,I d r-ive­
beltr

C.lkll ].l t i" nS g .IV l' LIS II " Illl1g x I /H "
wide. l)raw i n~ a l' llm p'lss" .! rirc-h- o f
di.nm-n-r II " 011 ;l s hopping noll' , nei­
Ihcr VC I{ rl'p,l ir ~hn p in 10W I1 cou ld
prod ul'l' ,I d nvc be-lt fnuu t tu-ir \",lf ioll S
,lsso r l l1lt'n ls . li u l wlule gl'lIing su ml'
other Sa turday n1(lrl1il1~ suppfn-s fro m
,I farm s u p p ly store, d,mgling from ,I

hoo" bct un- m y l'yl'S wasa Iwo p n 'lll' O ·
ring JUST TI lE SIZ E N EED ED! Fortu­
iln\lS or Wh,ll?? Tllllu gh it [it well , tlu-

" ,,,1 ;,,,,,' <1 n,'~ I I" ' I\"



,.d",'. I>o.,nom-o,d.. d , lv••h.U .."h ny.
..h....1 lW<'dt'<J ""m.. . n mb,,", Wh.>'
•r~at.d '0 ""' • >.I " R" ·'. r .i ' fo,
.ITipprd oc..... 'h,..d, on ,Iw h,M.
I.. ... . .I" p"n.y ....n.d 0'" '0
h.. OIIC'II' d, n .... .....-...t.nd ..Iwn
d ...._I0!...t .._. I"'<>ry...ksi~ fri.c.
-.du,dt , 1t1'P4',""ly ,r-
k>~, ,Iw 1 """"31 of tIw
ay...t-i front do RItIS ,"" topwd<'
'............ioooiort· ., tIw....t. 01 ,Iv lun"'S
••npo!

Thr 10.1, lit pw.:.., couldn , I<"M....

""'" on ,Iw,... ll_ ' Iv
"'rill of~ vrlvl1y _""'_ J....
~ ...-

Thr _~.....Jood lor_ """'......" h
tIw ....ud 'Z" on ih h.,b ywldood '"s"",'"
1""""._11'" lor ....UicWn' numboT
of "'...., .... to bft..,w f.lofy'......ishl
And l"""'ll",!"d p........ly 11•• _ to......
,,1I.lIy d«ooJ".d '" ••v. Ilk 'llr'd
...'1 in ria.«' I". ' Ik Ii.... to.."'ll-1lw
101 ",.w .nd mo'.. I '.R'I... lh ....
glMo .1..1 to..nl "".......u ,.,. "m''''
• h.vinll- ...... P ....h.._" nd ... ,h. >on
........h of.Ioav,n" 10",011 h,,~''''" _ 11'> ,Iw
rl....·.i."" d, • • b..hind 'h.. 10,•••
poin'..,. " "h tr.nop.,..n' .,.... f,,'m·
in" w",d. h~.. · l ..n tlh ; ·K,I",,~d...:
• nd I., .w. y pl . n·, Itk. T.n..,~ 1:0­
I. nd • .• It .... . m"m,' ,,1 ""I~ 1>0.' ,,,,,, il
' ..·.dmll lt'<J ",f/u...d- hj; h ' Im m Ih..
p<>1i. ht'<J 111"1><.. "r lh. r a" "r ..511..mro
'oon..,. .... " .. .1.,,1.. ou , "y...
Elrd",lyhn

0 ... r ..." .......,·..",nll w.. .I m.d.,he
,1.0••n'..,,~ of ,Iw 5U, 61t8 and
othe, ,.. Ion ,h'h"'. Itnd. " .....1d._.
..hol..ul. <h' ''R'' '' p of ,h .. r lS
..I<,<',nl~"", . Th.. o"g,n.1 .ho.."
-."r'd ....... ""d to...... ...U ,n-rla.«'.
,twi, Iun..lI"n .uf"'l""'<"dr by ..,.II~.

INdrod .uloMIlU'''' .. l'l",h _ , ,........

... Iv , n".. 1 " ·.R.. d " It..",vo, ·
it 'Ik Ioand, ",k of _ ..... ' ....h
prcloololy .foU-' 'lO)"NIn.,..... Ou, _
linn ...... , ,.pprd 10 llw ,noade of
tIw dto_. TtIfII1"-. llw pall ylO'!<lrod
up 10 " ...... ,..... n .._ of uf ... tIw

",ig,...I••, • f,." ,,,,,, 01 ,hr .."I"",..
Wh ,l.. ,.... "p...-i' .n ' htlr'd i•
eo",,",,'• • 'h.,.·..., w"', ...
"'nd,It oo. w"h ' '''' . 1 '.".urolIIw
v......,m ...ctili<o ' Iwt i.." ,loa, ,n-
,,,.,, CUrt"", "" 1.1 nt>I t.... r,,,t-"'m
8ft,,.l.... lhrfll hi' ... ....It' So . ,... , I"
pow.'inlt·"p of '''''.~ 10 ..mply
llghl ,ho ....,orr<! .1..1.1 , offrrrod
__.~ofk>rw.I'dJ"',.......nd

""'" hkrlLhPud of , .....,""""
Clftc.r ...... ini, ..1 'hnll '" 'ho _ and

"ltl'lOrd dial _iam ..~ y ..
""",,",ly b..y<>ntI lond ly ..........,. ' ....
ly"'cJy .I".. hid "k_ ,n .....-h '" 'ho.......... c............, "0"'''''' "p ,Ik ......
u.....nd Of"N"l"lt 'Iw .1..1 I lron",
nolhr"80- NOTIU~-;' " I.~r or ...
nlly ,,, •__.ty "'-"__ , .., .
pre " Af,....u. .....1 i..
lim' foundod upon _lIl of.
phy_.1 kl .nd ,.. r .......n ,III
IImr' · Hm"'m 03'10. • 310VUC "oool
"'Rn .· A tr,p l"tIw ...~' ( ........do.rf.
top olwlf pmdt><od. no .,,,,,,,,,,,,, n'-
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Restoring a Collins 310C-2
by Ch uc k Banta, N6FX
4121 Tenango Rd .
Clare mo n t, C A 9 1711

For any rJ,l ssi l' equip ment 10 s it on
my "Slu-lves o f h un I' " , t wo n i h 'r i,l mu st
be met : the exte r io r m us t be in o rigin,ll
condi t io n with lilt' p ropPT knobs , ha rd ­
ware, ctc., a nd uni ts must [um-tion p rop­
erly . In ot her wo rd s, it is no t jus t then·
to loo k at !

My lov" .1f('l ir with Co llins " l illi l' ­
merit slarll>d about 40 f ,'a Ts ,Ig n ,I (I .'r

ml't't ing ]{Ogl'TCOT"Y, W 1AX, ,HId us­
ing his nlOd i fi.,d 75A -4 for sl'rlous DX
chas ing fro m tllt't' ,l SI CtMsl.Thru ugh the
y.'aTs I'v e owned Sl'Vl'T.11S-Iill" S, KWM­
2s and mo s t othcr Co llins g l'M in clud ­
ing my p resent L1Vllril ,' n'cl'i Vt'r, .1 m ilch
modified 75A-2A wh h-h I' ll s t.n-k u p
a~ains l .1IlY p rcscnt-du y J.lp,H1 l'Sl" rig.
Afterallthis I fin d th.u renjoy theolder
"Black box es" the mo s t and Il.l\·l' , ' 0 11­

cen tratcd mos t of Illy effort on tlll'sl'

Th e rest ored Coll i l1s 3 1UC-2
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product s. I I,w in g fini shed fl'st o ring a
3 10 13·3 (ind lldi ng .h ld ing a ru r r ot
bambwitc hi ng ,1ffangt' llw nt), l ru-cdcd
a nL'W c h ,1 111' n ~ l" Enn-r tIll' mon th ly
SOUthl' rJ1 C ,l1iforn i.l sw .ip nu-ct.

I spot ted .1 vl'ry d irty b l.u-k cahi nL'l lln
,1 ve nd or's t,lbll' wi th a $ 1(l pnco tag.
Upo n examinafiuu I fo un d it h.id , I

Coll ins logo s ilk sen-cru-d in red Oil thL'
front pa nel. The tnstdo of tIll' ca hinL'l
W,lS empty l'U"I'p t (Of a w,1 11'r s wi tch
hut t ill' Cllll1pll'l l' d!a! nn-ch.m ixrn W,IS
inta ct incl ud ing till' correct kn ob . I h.ut
no id",l what I h,ld pll rl'l l,lsl'd unri l I
1I1WIlL'd tIll' lid a nd sa w 1(1 my '1111,171' ­

mcnt till' tube d.lla / l'Oll1pll'l1le ll t ,111.1
dt 's ign ,l lion 3 10C- l / 2, I ha d fo und my
nl'xt restora tion p ro jl't 't!

Co llins ma rketed this un it .l<' ,111 r-x­
cn n tin uc d nt' xl r,1~ i'
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for approxima rely 15 uhy for ti ll' output
coil to re sonat e with a 100pf variable to
double the PTO freq uency to XU meters .
Using the o ld AR RL Lightning Calcu la­
tor I used the s ize cop pl' r wi re and slug
tun ed co il form I had available, wound
the nu mber of lurns cal led for a nd found
it re sonated a t 3.6 MC5 accordi ng to my
Millt'n CDO, another s wa p -mee t $40
specia l. You ca n use abou t a ny Bt vo lt­
age froIII 325 to 400 vo lts dependi ng
upon w ha t s ize tran s form er you ha ve .
Using d iodes in th e pow er su pp ly my
voltage wa s close r to 400 vo lts w h ich is
a litt le on the h igh stde fo r a 6AG7 but
no pro b lems so far . You must a lso re ­
calcu la te th e VR tube dropp ing rost stor
based on th is voltage. I ended up using
a 4K 5W resis tor to gl't proper fir ing
and regulat ed 255 volts on th e pl ate o f
the 65J7 PTO oscilla to r tube . Th e o ther
item, wh ich is not show n in any sc he­
mati c I cou ld find , was the w iring o f the
d ial lig h ts a nd red jeweled ind icator
ligh t. T he d ia l light s operate d irect ly off
the 6.3 filament line and I ,v i red the
indi ca to r la m p di rectl y ac ro ss t ill' off /
on sw itch (120V) w h ich is mounted o n
the pow er su pp ly chasxis.
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Th e tune up was quite easy sce tng we
have things ca lled fre quency co u nte rs
which w e never had 40 odd ye.u s ilgo
when I go t into the hobby. Once yOll
d e te r m i ne till' propl' r vol t.lg l.·S are
present a nd the VR tubes are fir in,.;
measure th e frequency a t the ou tpu t of
th e PTO ; it shou ld be so m e w here in the
1.6 10 2.0 MCS range . Loosen th e fle x­
ib le coupli ng a t th e din l c nd a nd tu rn
the d ia l to 3.5 MCS. Tu m the PTO sha ft
so th a i a freq uency o f 1.750 MCS sho ws
o n th e co u nte r . Tig h ten both end s o f till'
fle xible co u p ling a nd th e d ial calib ra ­
tio n is co m p le te . Move till' co un ter till'
ou tp u t o f th e 6AG7 d ouble r s tagl' a nd
3.5 MCS sho u ld be measured . Using my
li P ..1I0C wit h RF probe I peaked the
co il a nd tuned till' variab le- ca pac ito r
for ma ximum output which is abou t .5
volts RF. This e qua tes to approximatel y
5 milliwatts ou tput powl.'r which is
adequate to d ri ve a xtal osci lla to r stage.

My th an ks to Bob Walla ce, W 111 11 for
hi s a sxistu nce a nd a lso to John Bess,
WA SVVT for a n ex tra dia l over-lay. Th e
ph oto g ra ph s we re ta kv n b y Edd ie
Pr e ijc rs, il wo rk associat e il l Po wer Pu ra ­
go n. . :n



... 1.., ......I • • • f .... _.n

...hor IF '''''1'''''''',AdJ\lOI l.5 .. ntll llv
IF 1""1"""'" ..~...... ICIOO"'b .rod,- ""

:I,s.-I lhor 111'0 '''''1'''''''''T..rn on 'k
liFO ...... ......11 y"'" 11.·...·£01 ..:.
"""" n . ". '''' l''e''cy <0"""" 1 I~'
liFO f",! " "ky 10 I~. I F f ...·q ".",r~

. )Colob•• ,• •"" di.l" T" c. I,.. . . ,. , ....
_ ..... . " .... c.I< lo' ' hor HF OK,' .....
"" i""l.......,. , ' :15 MIf. 00 7.0
Mlb. 0.5 • IF """" .......,. . HF _oJ.....
lDr ,......-.,"" 7.[,.IF'''''I.......,. . HF
-cill.,,,, ,.."""• •" y ,) Soo. I ~'
b.".hp....~ .1..11" "" ""'''m'"P'''''Y
. nd ,.... " ' '''''" ,he 8.ln d ...t .11. 1u"lol I....
ItF ,...ellla.. " ,. 0" ,.... "I:~ ' f""l" ' n.-y .
Itowrd ' .... Il.ood>ri .1,.1 ""fI"l: C. k ".
10,. II F ~l",,,, ,"""'""""" 10.
e J"'i.... "p lho b.ond , .....
lIw Hf _ ,110"" """fl ' lw ll.ond 'J'f"d
ronln>l and __ IIw Il.ond. prr.od .1..1
"""""K> Ior . Kh <0 10.. . " "'" po.",.()oc.,
y" " £011.. .....1 t ~. " . " d . p. . .., /
n.tkl , di. I. , po. k ,~. '''p"t Rf ,·"r"O.
on "'oj""' ..."lIna l• • tkl _ord ,1\,0, I.. .
pu'ltf d l.ol oo'fl OI:
Opo' •• ,-

0,...-.,_ .. a ....." ... of pl"q,"ll ...
'Iw cooJ. 100 IIw bAnd of In_. ....,,1IJl
,hor b.ond.... top.onlOt. J"Nkinll ll'>o In_
p'll RF .." c",1on ,~. P'''P'" . '''p" , f....
q""""y . nd'" "i,,..: wi l ~ Ih. IMtkl' I'••• d
dl.l. n.. I" p", Itf .11. 1 may bo "ord.,
. .. ItF~'.. conlrol . II you Includod ' Iw
liFO m you. ~_ lho ....,;...
....101 .. , JU" briooo If 1..' _ ,_
d .... !f'd by a ·pkIp·.nd a """ hi", . lot
.... " m..m .........,.. ily . nd _ I, v" y.
r~ Iouod , h. 1" " ' ''11'1'>0 b.nd.... d O. 1
".". lIy "'I"i . ... . <. Io ~ , . ,.d "11".1
' 0 " ",·h •• • <ry.,.1 <. l;b£O 'o. ,.,.
0' cryo' .1 conl",1 1o-d illa".' Sol
' ho Il.ond""rr.od .1..1to , l..-quoncy of
yourt. liI'.alod oOp>.ol..,..""" _ ...
... .... "'POI ..........Iy 'Iw Il.ond....
dial . W _..p dn/I .. a 1' h
,",, 1' """'lin. 1 10m"" , , ,....
dnflo "" IO KIl. in , ~'O 20 m,n,, '......f,,, Imll d o w n

Thi ,•• w.. a fu" p....,....,.' fo a

...,,>oJ .......... f.... "' .' b ........... I1 nd.
"""''' '' """,wb,, I don', h.o 10
.......,. .obou' "f'O" '''il a J-C' ot " ..,.
b y "ddllnll " "l. tlk ......." , , ....
....... w h.o ' <.n ,h., " " ,,""'" h~1f ,of ~
foC!lG Iw ",....j I,,' .... t il

... \ll u....... r_'·K. J
.... . l'i .. """"Id . 1>0 ....b "a ,...
-"" ..... -..bI< il·~_ _
,,~ 10 <I>o"l'''lI d n.>d,,~_ A.
.....~ AM,·.... tri~. on I. " nw-t .

"""'Id 1.....11""0 . Io,/'· d,.... " 1".. 2'l
.,~t .b",', 2~ I ",Ill.. I .I",, ', I~''' ~ ",,'
"",'<I I" I..", .~. t w" "'"'' ,,,"'. "p ", .••
2'l .0 "'liz Mo. , '" 0 .. . 01.1 , ,~ ..
u .. .... " 100 l i b ... ....."... , ...
..,,~. "'moo "'001 ,1'>0 <1..1

A. -.. A M ';!P'"lo .f'P<'.' ,.. ,....
AM ..<nd<__7'5.......... '.. IIw ""K
",.01><",1<1 .1....... , ~ 'n ~ ' ''il , " ....
...y. I".h.o •• Ih.1 b....l ' '''ro',Uo". lIy
" I, diltirull In ' 1'•• • <1 t"tS(), "'" I>,b
<a" "",of in.-... ood ,..Uio; ..,,, ... 11,,, .... ,'"
<.. .. ...,J by . Iolk.". com'''il ,n on Ionil<l
"" 1'''' .od<.I,...... ,,, 'Iw ...... tI~lh<. F....
Io.-.I to. """ kio.o ,. 1" .._ .on .
...., , •.o.d ..to _01 ,t..... ItF '&~

Olt" g~ ' "I" N... V.. rl".1 Ino:idM-K-o
Sl.yw.,·. (I'I;V IS) . " ' ....... . .... , '• • ",.~ .

hjll" . "gl.. 01 ,,,h. h,,,, ,h. , w . y 1,111,.
Nf " n"' KY i••• <11. "", l"w <l,o"l1~ 10.
. igmliconl . l,p 1" " 1" 1\" ""' . Id ,·. lIy•
I.... NV ISan ' m p...... you, "11 1
...11k 10<.1 ,..... .. """rod ... , ,n
.1......- _ i ' .Ik>on ,.,,!t,p'" Q'-oI.lo
on ,tw...... f""'!""'<l' " ,1'>0~lo ..
'Wf'••• ' od by "'0'" ' ~.n ...v•••1 loll...
d,od mi t... M.,ny " I ". ' h"'k of pU'h" ,,:
"". dip" )," . , ~ i..:h ~. p' ''' O''I ... 1, ,,, I"w
<l il"'l. , ."'.." 1I}·15 It h,/\~ 0" I~" k" ,
Hlb.nd.... p .....y Iluod NVIS.nt _
..... ......,;j,n,; """" ... ,Iw •.o.d ..t,.<f IlF
. 1_ ... ,all:hl " p. U

1.,•.~ ......,_ fl ,. ,

"-"II
"... 1_

-"I",,,• • ,t.Nil a...."f



CLASSIFIEDS

VINTAGE EQ UII'M ENT ON LY

Advertisi ng Information
Sub!Knl>on~"r I f"",, · 20 " 'or<!. od per ","",rh. E word .,oT<'
.2D.lln . ... how to rount tlw wonJs in your od tIw ;"11: . Ft,..s"",.
W. n lrd. f'k rounl 1 "'Drd Vou..... .....,. (". 11..oJd nJ I<"kor~
nUmM rount words. HyptwrwtN wonh """"I ... 2 wc>nl.
I"k.- count l IMo word' ln,...... ad ..nd If yo...... o~.. r 20 word.-..d
ply........ t.,., ,.... ...... w ord...
~ 13 monimwn IW Ndo od '"r to 20 wonk) FMh

-.Id,hoNol wnrd is.25. Please call or write for d isplay
rates...
I ...OR_ (;
e o<l... co n l%l -fWS

_,,_ 191O. -'1'~

.....a:... .---_
I
I

DEAD LINE tor the' FEBRUARY I s~u..: r EBRUARY 1
KHI MI lo~ ..... _

... "'I........... . ~ ,... _ • . ........,
w-"'''''''''' l. onm ~ _ A..., [_
....00 1UXl1.nCI1P1I..".>1.

KHl 'Al .~ ' "ll o.! I'Ol<~"VI " 1<... tu,..,.. T·
....... . ..,.~h..,. ......~ So M. ,- n " ,~

oIIf'd ""., """U.V,". I!IIIJ W. Ii'll>,. . l-...No.
ro llooJ.l71Yl 'I(~l . ...
fOIl • .01.1, ~., lo<w. __ ....loA>,

...........1"_"....1 M l,r- ~1"''''I'
L.....'I:- O".. Co....-ll , Min"." an..w.x.1
w. _"',._, RJ<IZIl'I1·"" "'j2.'I__

fOI. S"I~ l_,2 '... "'",'''' -'UJ'!''l- u...._w....VVU2ZZ~_A....r_c...
<2IW.171 ' 1'I>J4O)'

fOIt !Ul., .. _,......, . ; ....""' ,...,....__"'-_1Il_'--_-"­
v... f_. "'1<Q. " '-.-l '" C_ .
.._ton.. N~ ".)4 1'1 . , .n- , ~, ..
-~-
KJIl " ,E. U- 'I6IU _ .....
_ ........ -... un: 7JOII • ' Il ..- """"
~ _ " ........ 00,-. ""
~ .. ..... ' ,...

fO. uu, .;_ 1>->- __ .... Ol '

Io,... ....... I....-_ fr~ ,_, - R "~,, . Q
_ 11"-1-- .......... ·" ,_.... "",-...
11191 ............ ' _ ,I_~ ~~ 1I>1"'~)8:12._'
to. 5~1.E, It." K" I;. , . _ . "'.....
~1oo~_..01• • ..,. u'l""""',Vl ' r f .f.ml"'.
...... l~SF. r~.. 1041"')' . I~ " 11M. "" .......'"
C~ .'01 1

ro . SU..t_ ,-."'..· I2ll . mB
~.• J.~ fl;tn 'lI:; ' I' _ ... ~......
-"'~ Nl;J!; .11~ · l.\' ~,._ us NOS
Vl5AIr.tC "... ", .rNT. Y~ 1~" l .... "bl._.-
f O I u n , ".n [)..., "'.".
........,. _ ..5A. 1ool
r. ~"' ' ... [" ._,Ioobo..
r.w.>..II. n "I.... _ ...-

fOIl ... l.l. -.-)101) -' _ ........ znc
___. l '__ I _~• •tu

_ 11IO)."'... I I. oa ...
..........., OIolQST/7)f. 'Q ,,_,..........."'"0,_._-- -'- .
~.....---

.... U l.l. 0.* 900' .......,...- OfT· s.u.. _ ""', ..~w 5A.'f'
_ ·tl .- _ _ 0(;00' -_ ..-:~.. ll: .-.., _c...._, o... A .Y" ~e--,lW"'" ' V" mll'~

~_I--~ U IN. ..- S) ...



......N H'" <,101,' l,l. , l:..~ .......................""'-, ...-."'"' .....
--.sr.,~ rolJN. I ." "'''' '' ....
N.~

......",,0. C_ . .......- ......... ......_.-._,.....-_.Sopook
_ l:_. "llI:an>1m.Iot-...V_ C'"-

.... "" ll" II ' ..' n , Jot"""'..., " . '",n,

, ........ "'1"' ' _ _ '.- ... ..
(,_ll~NlY .1Ooh.()U"'_(·~r, ' ''' "'111
<....l ~~m.
.....~ T1 (), C..u- l IM 1 ", / .. )'~".J. ..,.

"-" ''''-_.-''. WlJ(··I ..11"" I lOll \ 1.11<
'lC ·Mlt '- to.... """, _ . ~._ ""I,
!5W'llltH ' "

- ......- ~-
I~ . 11,. _ ' ., U . "_" ....
_~lWl""~' It , I _

"'''''"1>< '..._'''''''''''___ .. ~112

..........<01. . .H'rl%,_ IO,.,_n..,
~I ~,,_

........-nIl< _ .- • ..,. .,.... . .......,.
, ...:1 _ ..,.la, C_
GA'I>I1o. .,-_

.......ITU" E I~ C.. .....Iot..u-o;A.

~ . 1' ~ __-_ _ "'"""
IOUjW__ , .... u p.

...A..-n:P- ......' V.. (1.~ DAC-'"
'£·'.IY·I._'_ ' _ '-""
U >K;Y. ce. I",,) !Z. ·"'l.
, l al *_
........-no,IIRO- onIo<l "", f1•.od< """"',..... ,"' ~q. ~ ( ;I1 "' ~{'J Om.on"'","'_I,
"'..!l{fU " "'-"" _, ml_
...... .... ""-,, 0 m ~.... I
....... 110\" No...... I' SO.. t' n".. COt" CA "'\II1

"10"''''''''
..... Nnn, A -..l uI>I , .......I ..-.l rw,
.Im, "" ' "., ,;~ n ..-l, 11-1 '00 .m"
) T ..-II , """\«,), l'I lII o:I,Codo<I<_ l\.
G ",, ;rI . (71Ill ' ....-. ........'_.....

""""TI'o, RJO'l....... r..-II Monu.ol TMll ·'IUl­
n .· " I l' r.~.. 1,,- ,..2. A• .1K•. rer...
...... ' .H l" RO. C. ...d•. (" ., ... " ' 1
,... US p' Iq;..-
"'ANno, Il.. U .. IF ........ _ ,,'" ........
....... ..._ , _, ... lO71h <;t. 0. n.

-~-
.....Nno, ,_ IIR.... " .... ' 1 1f1. 1~''''1.

IXO 731, no. m 151 n , .. '-. In:
" w ~R.JZN ......,

:N''''loI. .u -..-
..AHTT-D- .."..-.I'f1T-C.....
fOR ...... ~U'lt "'" ....,... AZ.oo<I2l-........TU _....:::~ ........._vt<:'._n ""'-'-1112"...
~C_ I", " c.._ . 1)0.101o

...A...-nO' I_ c....... IkJ~""_

..!_ _~U·o-.-.I"..._t...,"" ''''~7O''1I11 ~. .... ,--....""IT'" '_ 01 _ '" ., I ..
'11111. IM lJ1 _ 1M ", .

...... ---.--"" _--~ _.._ ....

..........., n ' .....'.." , ."..1\.--..... ..-n o, COoII_ ~ ..... I l£~/C.

k" /IU. ......-.... ,.d-'-'
l" WI 'llll

...... Nn '" 500_ , .-1.., ..--.. ,...
_ ' ... Ro __, U !.lll.

1lL 1"".,7»_ ,""'. :<)2_ .....
.......i n D I a. 'i 01 ..... __ ..
__1,...1.1 "'__ ""'- ~H19,

l OS ..,,,.Iol l>< ...-. FI J.""
~.... "" -
" A>;TI I>< s.... 110"" VK~ !fI.·n III VII '.
..... ..,....._ "'"''''_M ~lI.l 'll>W ......
... . c... . I '" ""nn ,.''.,In- ,..._ 1.'....
..' .. ""'''' 0 ••",.... ....... .... . . '~. ·l; '"
k.. 11. 1"".1.... " ' ." " t-,.h W V.n, ,
~('II1[), 2lIl W..h...,,,1n• . I . ,. ",... I ,'" _n
' ,-<o;.-r,'n' ...""""
......Nn o, ~ hw." I ft"""Vf l ".t.;
, ........ , .<;1. " I _ , ... "V, 1'1'"
..1Oklo.."""" _to. '.11;",,-.. ,l<l1l ..... 02<"­....__ , .....w.-.-
"M<Ttl> ..._ _ "1..""" '1"' ..."11
Sllr. l "..-.r , _ IotIH XlI
SN:l ~I."~ , · ' _ 1 ' .....-
~. m ,IClr;l:' ~ _ 0' ,
I""",",, O'.I '1T,1~T (·_ "!('W·)l l l
wre...- I_bolt-d '''_
Do....... C 1.. C'\t.J1 on . ln----......-nu -,. U''l _ .. -UoJ
.. ' II' '''' au lltl l __ .....
• _ , IL ~004l. , _ ' " . 11, ....

~

..·..,<1IO'-....... l-"' l · , ..,......
_ ......... ·" <1. 1· 1:<1 '- '..-..:.
~.W ..F 11 .......__. AOV'II<'·11I.m.· .....,ll

"



DFD1 0 3
Universal . Digital Frequency Display
Works WIth Virtually Any RX Or TX

Only one connec tion t o make • 1QHz Accuracy
Pte-progr.,mmMl 'ot m~)' rl!'Cetv~s and t, ~ns""ner5_

Sl ll8 00 .S&OO~' -"'_

Ron HankInoa I(K4PK • 555 Senw ooIe WOCl<lt; 81\'(1 , • GIo'leYIl. Fl 32732
Pt>ono. .407~9-9'SO' Email: rl.I&IZI . ... net
CO' .... lIln1o IIIhI1p:l_bi........ " flM/l'tl8421/

I<JIl '§.AlL <- _ -.-.~.­_._Ol.....-..I\IU:.. ' _ • ...,....-----,.. ,- --__- s:"o .... ....: n. a••,_
_ . . ...IN_

I<JIlU,L II••_ -. __
.. SO,_1ot-.-. _ w..'* .....
Il'O'IPo" ' l_"'-_ Sl.~r.. _
JOlIUu,v.......... ..;~_ ....-.___ -... ""I.E IIorl.

..._ . u«>ro, ~I' w _ n ,,"£..-.CA_.-,.
f()IlS",L ...-..."""..... _ .......... ....
~1I"f SuJ-. I .... < l_~.<.-> ~

=
lOll UI F,' ,'C.. zmo ........... ,_.
In, O'....... , _ I.. l , . mSSI<>N,

.1......-.. """
FOI ""u, l.w. L.l.,C"'l':IllI I " wood , _
~ _ .. / ...".,... 1>" «1.......
101 ............,!OHo "".•...- ('2(; , " .......

".oHm-!" . d"· "'olm.~"'n' ,.
FtJ~·s'..i.rr...... ,vro~ bd").. \l , ..
~.' III t """ ::7 No_ , ...
U:!>.., .""""I ..... I"" W.' ",.. ,... ,
~....'" ., . IIp II" ,"'." / 1><./-_lit.....L""'_..- __.-..
.. • /0 p..- '''''' ' ."'" ,ftl _ kllp' l/
-......,.-.._ I_ ' /_1 1l$" V.
G"VIl .. 1 ( .~ .. GV I ( C . .. .. U,
~ . ' .....
JOI.UlL NII•..-,__._

. uo..... _ "', "''' no-, "'1I1oo.1 )C·' ........l • ., • • t25, __

_~, . t_ ..... LU'1 ( IT, t ill <.......
~_, .. . IOG, ""0 V..~..... SO. "'t.
• ., I • . ' ....~m. ,_ _ nc
JOI.,.., II,' '"«·......-,-
I ll'I, <- b , ....-. 5>.·11' · 1.., OlIO
_~._"'!._ ........m ...
liB,,",. Lol ' ~ """ LolItA 'lI .....
, t'"' ...... N1, -..'to

...UlLW"·,:().~ ..~i' _ ....
~_ I / t lJ .... lIR'1. ).-· ' " ....-,.~ kCA'll

_ . .,... r ._lA.w..... n: _
l2'<Il;O'O'Jo)' . ..- __

fOil UI(, _ ror _ .....
I "' .... ~'". f . It.~<;£
wo.aII_"'. _ . AL ..

...~ _ WWJ ' N'I-. Nd

..... .~ . otw e.u..- ~ , ~.....

...... .. 'l/m ....

... SAlL e- . ' ......... _

." " •. J2V__.. >Jol . i'''.
_ , _ ~ 1-.. .",n.R .

lY\1H~_

fOR ~" II, { "_ SA.<;£....-

"" _ • po....... Lorl.~""'II. "" . """.v.... u .. I>l ~'r~", C.. ''If'
...1......0lo:I""""""

IO.UI .( , ' ......, .............11·Ml"'· .. ,·..""...

"'''''''''r"''''''' m.n, _ ..... . "' ..,... 'IN'"
...,pInl-_ ,'- til. *-~_.'t....~ "",.,) T"'I
r.-N.... 1""1' ~,,~co . N~, ""'," , ""nlI.

101 ~"l ( , 1."... 1.."' 1~ _.".
low., h " ..""J . d.l on, """1'" " " "'.
.""",.,," l.K~""" " I ",
__ • UII. I'f"l IIJI l , w ft,.
lilt SolnoCh,-"I,oo. ... ' n ,11" _
Zl:IO'J ft". I . ....
WI ~..u , ""'I""' lOO "'" ......

II "'T U m.J< .

(lit '.1'11 '1'_.""
fOI5..l U ......PL ~__· _ .
17__ NT'" 1..., W1U .......
NIOQ.I\,. _H._.._,.....
J'll·"'''
IOII U l t. ..W.~"-.I"'",,,,_.,,_ ..__......"'.... 1_ "JGI(;,"
.....- ......w-.,cr_
JOI.SAU,_ l lOW _ • ' .....
' ''_'''wl__ ' C\ T_ -.,.,urn.
1oo17 .. II;JI ' l __ .. .._l7'"'lliloZ·
_liIoZ·nolI l~1..



lH
H

!IE
I"una

je
L1

11~~
u

,
lH

l~,It!jm
Jl

iil
HI

H~Hi
!il!iiItlOIm:m

~H
iIii!

hHI
1~"

H
-.

_
.•I

t"111
o

Ifl<
'k,j

II!
ill

['I,j
O

J!,
-

0
­

III
jllt;j'il

~~
PI

t1
.h

i:
,I

:1,1P
~.

~;l;!
i1n

!!
W
H
~

!f~ll,
I

!~;N
i!sH

'i{Him
hl

;1!-llH
II.~H

,II-,-"
!:1 1,q

!"
Jo'1"

t:.
"

:"
;,,"rd

-l'
,11"1'

sr
~l~~

~
:

"
h
l
~

~.J
,.J:d

;
:it

5l
~~

~~
:

'
:J

:ij,l
!

:"
:i~

'~
Ih

il~ll.l,
hU

ll
Ii!

Iiiw
h

1.11,h
,d

In
duo

IIiIll,•
3

'"
!

i­
J
~
l
!
i
e

$;
5
~

-
;!--

'
~F
~
H

~~!~~
2

t
'x

tA
~~.:I;::

aiW
'

H
{

'JIlll
jj1

'jJl
lllt

ij
!

IIII
'!";

H
i

;H','~
..1

~
'"J~

!:.
~
~
~
f

5'!
~

1
Il!

);l;
J$

9J
i
l

il
jh

lh
II;;1m

,~li
II

oH'lllillJ~
!'l~H

>
•
•

1'
01'

lp
,[F

!l'l,
Jl

~£i!
rIle

I=}
P

Ili'
II!h!iHllH"l!]i~ii-If!ljlU'11'-lilll
'~-

!j-l!!
i:l

jl
l

·ld
!

~1
1!.!1

,
'I

~
i
L

'>:;I-il,J1'l
'

"
I

'ill
'·l'

I'lll"
'~"

"
'll'

l'
:

1....
;:

f
:i~

::::i
:;;:I::i:1

:"
]

...
.:liJ

~
;I\:;i

~

illI
llh

ilIb
w

lll!d
l~t,l!Ih

l'"
1m

Ilfi!h



,.

II[FAIR RAino SALES II
101b h~l E\.I",k~ S 'rf'et
POB 1105, Lim"" 01145802

n W221..S73
fAX 41'11U7·nn

Radio-Electronic Su rplus Since 1947!
• Mi1iI~ry R...die • T"t Equipmf'nl
• Electron Tubes • T,...n.fonnl""

• V...,i.bll" C"'p.KiIOR ...nd Coila

Wc..l\.vUI\O$I R:.)9QA..$ptltt-9.ub..iDd u.d.inJ;:
VKlf/fl-)oo'\ I_CoIkno~_'l-........t· W5
IF A.p ..,th III:""d hllcft. bul "'- 1IT';10. ...... $100

Ul7/1Il"i10~ tub<-•....-I . S1750
AuoJ",....,.lor R·:MJA. w..k'!I'< lA F/ )OO,\•• IS · $.llI

!C>hipp;0ll <h.o ..... oIddilioow'! A 10 ' our 1-.1 ..I~l<'l\l

#:~~ " or/d's Ftrst CD·ROM f or fh i R-)90.1Rt rtil'fr
~ k~.... ,~,~,~.~, r. ...., .".~, ,.,~

R· l 'l(IA COfnmun lC>.nOO RccCI\ or 1", [<&k: 1u s Am,~.

,-. ' u s N",1' lechlllca! ma"u. 1. on th" boOl,,,od~)f "nd """,,' lnd ndt>
hmorl<.l , {cdune. 1", ron"O!;<O' ",oJ ".,>OOf '"',,,<c,. (lo, « ~IX I

"l.....:td' , hIpped' Onl~' S ~1 mOI led USA. S 61 (her""...
Web P"llC 31 " " p:llwwto, ,,,Jl f1dtO. ,-,,_ J~fht. ltl'"a lWIiJilrrm i'air""' u~",",ogA - . ,11 Vc1' on l'lHWM . I."'" p~ •...

8 ' :4 //II. ! [ llbrJl""Hfll . 10 "oluInes . Oler 1.1""1p.IIlC'S ' 1,,1>e d.•1;1

Will t Prill { "0 _• 1>00'.1 <;o\ o:nng d.o...,,,,,,!> " h odi". '" 1111 ,,,dn ,, .
l ·... ·.I_ .n_(''' ~ • •• ·I_ _r , ,•..-

ELECTRONIC SCHEMATIC & MANUAL SERVICE
H.. •... ,<If I . . .....b _ .I..." ... JiKU'"/_/.... E_d .rIlony. S_

/tM....kiI_(OmuHcJ. A. _ . ,v_ -a. Jill ..........;~. ""IV".
__.t.,~_..u.-..,. _n.."rali... ...,...u _...-n-n, .. , .... ~
t~\"T ... (1)./10." . ( 'I). /fO ,'I ,...jI.....~...J _d. _ ...._~ .....

Radio Era Archives _~ l ~c"• .a· D-.ol la. TnM mH
1l1 ~ 1 \~·~19~. F... a Ujls7.....9). E-I ..."rod.-.. ....

"



"ANTH~ 'I.oO.....k.. V,'lop/ 'lMnIrt ,001...
lll.JtTI·llI • (._l·.,·~~ _ ,_I
-.- C_ :u...
e......-"'A '_~C P", ......lJlOI_nW.. _ . ,, __

..ANTl Po Jooroo- WW1 Cho ' , """""
_ ~... 000 ~ _ Oi "' JAlllNQ

......."-_ .

... ,,"<Tto, C__ "IT·1T..~

._ .. .. . , ....... I P-l __
"""""'" .'. I'(l; _ WIIIJ. ......0-,,_..........-__
...A O'U<_"_ ..... U'!L
e-. _ l ........ CT,OIUI .'I ·-..."""'o. c_ _ , _ .. I ._ "-'W_"". m ".

' 1 • ,...

"'''~_-'UobP__
....s.- ...~ .. ....,. ...... _
_l'WD.IH"""7» _

...",,-no.V.. .. • _eo- W'OOllt<tl
W _5Il.. MI. -'11.'_ fll,;j7\HZi5
...">Ott>.IIIIlIlQll _ ' __1'1('... _ ..

~ ..n'"' ..- _ W'IV . I'(»

<-Q.OI<lC'lodoonl_....lAF_ 12Il7I'Ilt.QlI.

," ' _ 4 " ._
w.....-r.", 10.., ~'r-" .. " k 'If._.w.__..- __ ....
1("._ ',_"'..-. .. "'"" ...., ,
U. , C. , I, NV lQSll " '" 11'0·1 1,.._....
WANTll ~ • I"" <>,... ,W SATO, k'l' ....
..'· l ""' ' u..'.I1 y,
_ -Q OS1.'n ~'" It,ll . IW.. "'".., , It
~I. I. "') "" ' 1\11
WANn t> T""-' 11'11ll t lK s.>lI ............. <k...l
(2) "'_ ".-.1,woo .,.. ,,,,,,,. '" (0""1' ......
__ """'- WI.ln'l J?l.l_ ""'"

" ANTlV, AT·21"~ _ ..
_to 1S-~S on, .... l_, WSI_
1_0....<.. Do, _11<_. LA """'" lU'JI
'lZ1·n..._
WA...-no. nor ..,...l k..J"'l """..." "'"
"ltD'l'S , ....h _ 11.0-
..,,, ........, ' ~I

WAHTll>< ..-. ". '?N' O_
_ .._.I ..I _/~_-
Ell • 0 _ lIM S. C_ lloInw SO..
~...... WA l_ ••·11" .

-' ..-. -
W"",r"~ 11II{I '__ 1_A. I. C, D, f ._ ...-.._...... I, _
... So" . ""... -. 1'011~.u_
m-o,'I<I ·~"

....!'<Tn> Uri_ f, _ ,....,........ ...-. "'.
~I . ' MlIfU;C...... ANIt;CA,:, ' " MI/l-:;C' · ... ..·1r_ l _ _ ...... N ....... .. . ,.,........

It... It."_'~I lI'CIl'\S-.Il:llI
....." no. OIJ _ ••_. Iol w.......
f ....._.tm:: _ ~__
)II. tV "*" ",.._ Nll ...
fr...""'- 11- ..-' !J '1.l..,I'>J
"'A " "l>< ........., _ol _ ._

.......---_........--......., I*- o.-IC_ _ <:O dA .

..... A• .-. CA _ 1\ 10. _ ·71...._.Ill s
,-

WANTTT>. "'" ---. " •• I .R ,_
' ............l__ ........

~<:.-...:.t,..,he;=~:":--......
"'A." n o. V "' __ OIoI--_.. ..._~
__ .-1 ' ......... 1

_ .... ,.. , ' . ",01 kMlIA.
\0 c..o. T. I r_-. ... ."
C_c-.,.CA~1 0Wl_"'"
...AP<TTO'_ U'-...- _.., _"" ~_ I.n:...-l'.__: ,....•
h . U 'E. R n,.", '"'" '"-~,----""ANn IH ·""' '" .... ·1·lI'. __. M"A,<-.
~", ~""'''''' ""'_... '""'5 .....so •
"."...·IlI~. cr " I'" ,...... l1..·.1.. ,._._-
w M<TFn-. RCAI. '. Il l , AVll'A <Ol' ","" l ...
...... Ao I..... r..-.... . . ,.. .. ( .........
Rd . C1" ', VA Ml< 'h'" h• • " ,,"''''''

" A!'<TID" 1I<,,..j,'' '' "",,, h '~ 1· .
"""r->" ,,,,,,- . "1'"' , ...-", ......
,,_ _ ... \,..0'"f"' M,l ."' ,1\<,.
.1t~, fohN ,," . Al """·1'0.>7) ''''""phl",'"- ,_......
...."uP , 10. ' ..... . 1 Il l " 1 Fl O;
11 rl-'ltll A. ..- "ItT·
".,. .....OIeNI llI ... ....__Nr.--.

....HTll>< k Tl..,m"'A .. _ I .
"". _ . "" ."O."L. ,"'II r.'\>7Jol'<.

I'~"'"
"'''NTFJ>~....... ' • A" _ , ..
cw_ u __............. '"W
_ I .................. l ..""..-__
__ .~k 1...... _
_ .......__,_.__, .. C...

,..-1.__ ••" ~,.... .... -"'l3.:.
(7lO1-.:n7..,._..
WA..1'tD_ .....__JI<.... IA 1

...... ----.,-"'....- ..--_ ''<n...... l'P>I _

"



1.............5_1" ....__._I'lA•• _-_ .._....._.....-
CI' ... __"-' ......
~_ "F<> koO_ • _ -.....-_.... ' , ' ...­....._-_ ..~
...... If ...._ II'•• ,.W
...." ... n. ••••'-> _----...-...,' ., ..-.... : -'" .-.------_..--.-_SIt _ ••_ .... _ .... _

PCI'" "'"'-'

.... :-

,",,, .UU.~" ...... ' ''' 1<00 _ _ f_
~ 1SA<;F .. , _ ,~............ C... l ..,

l , .1I.l_J1, .""ft"",-IolIJVI'O

1'0' SA' .l , ~_ 1ol... N>" .Z~n-J ., /

__ llo.l..""",," """ ...... hWM.Io Rf

"," u"....... ",''' . "" I'll' 1140 1'0' ~A
_~ "",.~ on, ft~', . ", ,, 0< " " ' ''.

b.ol.>"' ,~ w,.. ' ",•• 1'<"'" w/_ "'rK
At " ""A '" AI.. ,blm " . ",," 'WI,'Y. "' )
"" . AI-" l " _ / " """"~.. ......... -UJ
• "'I'll- 1;11 " ,,,,,. W1I:n I .. ""~ A•••F_.0ll"".....1-17'; ("1) H'...
~ SAU , ('__1 U'1. ~, ..:t.-
.. , I_ tlrnA....,. ·~ ...,..... WAoNGF.CA.,,,,,, _ .. "" F.. __ 10 AM UbI-fOISA l a. " , ••".10 -.:- .. ,0-
IlV:l .10 " " Il.-t Iol.ol-. ~
' __, Il)l'.

_ ~U' ""''''(:.-I.__~,.......-_,......,..k............. UUT.c....
0111_)111

...~lIo C_ , 0"". As; po. oc'"

..- ·11: • • "'" _.1-........Thi"fl2)J_"_""'"

... ~LI.'tQI , ...... _ ..... .._

... AI'01n- ..'· _nn-o;;.,._

...... A7.!OOZI -.

WI SAll- ..n .... ~W"' · l S--Lno- No
-" 100 ~W"'·' 5"0 _1<2... ...
... M''f '''' ....1 , ~-.hn w,w,.
W1FTC.1Io. 717. A._", NII U"'''

fU.....,.(. ,.,.. h" c """·.......
Iiqo""","", "._ M" ..I l< ,l lloI H ,-
m A. '1/' "'"""' ,.:",......._ ...h,l"'ioL
_ . '"1"' ~_y ,,,",,,,••1 · IU ,"'.....
t..>l. f"'"""" k . ,..... , ' , ..·...11' .. 111'" -
M ~ ''' 1 V / M ft-.'J."<f"<'l ,
.....~, ,,0. LN nHI" .')' IMoo. ......
.......,. ",II "..10 "...,. M.., ....._ " "' ..
7<1. __~ :lillO' <l7Ol_l""l m-.l"

fO I S..U , l "F " A. 10_ · 112";
..........SW.lo' .". 1 ........ '0 _.__ . f'S, c;..Io.,_~ .
11~.e..-VFO,_I'd. r_~

...-_. ' \I ....... Ilol ,........ '<I
lIl"_ ........: . ....
roa s,,~ ........ ,,·v...-__ .~

_-__- -IJlo ..........~
2lIP'iJ '" ZIIIISl . _ . 10 ..__~ """"'"

roa S"lL Ie _ . _".. . .""
..." ...-nr> '" , llC ..

\111-_ _" ' __ _ ·
"''I' , ..,.mot H IO:Z

_ M l (. I --._llT· ~...... ~AA,.... '_:O- "'.•_...._12_ .. _.. _..



...."'ll:u, ....,.-._... T...... . _......._"""',T_ ,...""".-.~

...... "I15FE. __SO.I1. i .~" I1I"Q.

......UnC_.... • '. JIO..~-1. ""'.
1. 1_ •• _ It. MIS-I. ". • •~.IlS

-'''~~I_-
......Ttl:> T..o _._ • _ -...

I ' ·... _ _ .... ..--·l.. m z.......
o. _V"»",I .,.= ' ....
....NTfl:>Ookkoyo,-_ _ .....

r_ -.KMNNa. rOIl ....'ro. """"rt>..,
~.. "'lIZ. (11_1)...s-..11U

......n o, Cul , b..>lldn ....l.. ""' 11.. ....... ........ , «>1"""'_ ""'......
.... ... ...,. 1f'U'l 1""'" uoU "-- (.....,, )]11-'"
" ...NT1n """ _..... . Iooyo , .... _...,. . ....'!;or- ..,.- ,., um ..,lS, !?"'__

..4JItTtDl e- ...e- 5N-1. to .. $lG1
__ I .~.I. Sr.;.I, __,.'X-.M._C_
_ t.. QoHI. C.... pIoJ" (»11 _.
. 1 1 . 1'1_

....."'ll:'" \..otI> _ '" "" ""'-!
,.--. ... ,...,_ _ .. _ .G
U<,_. wnn. II~ It , ...., l ..npooI.
~ ,-

..... "'To ,:> Mooou.o' '" ........,"h.. ........: lk" ....
1I-1i1S .uo-. .. " . ,. II,~ 'W- """ llUlI.
...nc....... ~•. Al ..sn ''007) nll ,ous,.
....,..""~

.. ..."nn.-o_ ... " +.... llQI J:ll< ..
IIQUO ....... Kf'1I:.t. W .I'UZI 1Z7.f.1 l1
w..."'ll:n _ _ ..\'Ri~ t<T._
_ loti ....... W1'1D. II), ~

, I 1m I _

'...NTfn __ ........ _ );�ll __- ..........-.--_.""'..,.-.... so .u.-c .C" _ lSIlllCl.-

~. _ 2S \'SlR IDD1
"'" 1k.-slI _ 1

n.. ..... IfWluIIt tIIIi:IoIIl tl ..
011_ CttIIllfJ ""..kn .'IOI;!.II_

Folri"",, 7 " __
I59E_16fl"",,, flIpl fR
E_ .lJl 91401 ·4017

IqIJ..... qc.... llflI

....."tto, .._ _ ..(~:::::::-:l_' Iop,-. ..
I I ... T ~ .._.\-'II.~I1_lotIoI._..,_._1....."

W-'NfU)- .... • . lfT_t.JfT -'0, ur·lI. ,.T.
Sll ,11,§>' _ 17.§>.~. _ ........-..- _
... ...--. I:AXISM, "' IS _ ,_ ..... .
••"'_ 011 .".". '-, _,... Z. _
--.., ."M~

""'NTlo, • • -..

,.la,'" "i"'r-"" '" towl '''''f' c.,.~
....Iot> , I'rio M..Lo. op,W X ... .... 17 1'1.11"'1;
St.•So ,.... "'J'*72.1....' l """""
.....~'Io' _~ MQ, K A, Tn :. fCN.
1Ol. TllE.< " .." . ~ ItA... un III! "'"-
_ tl'SO . ...."II Or . r-... ~A I..... '~I<Il15l-&l11 _ . _ _

.. ......Tfn S I " I .!5-.R,. " . ... IV.
"'l5" _ .,. " _ I

-.11,Io I-'~""_*QI&
.....'<TO> I ..-w:zlO.....'\o'-.
~ l'_ d ,"'.. .. Opn-_"' _ "
....,~ Cn1l ' - of.

WliiIFZIll'Ollll2'1.w-..., .. .....1 (,'117)
~.zZ(_ I", I; .,~. '"..

..Al'<TFn T. l ' _ ....- .....

. ......... .."' "" II"", 1_ , ,. 1..,_ Tn .
"" AR... . I'OIl . lO. t k . Sf"''W'< AN 7l "ltl 1'<1"
)1"'1_, h 0Uftl, eo- ..--. ....
" ...NTII), n.lC C P'T_15O. f ACT_.I .... ...,
~"' U'&-I Q"r· .._ . ' ....12"'_ '
.. .....nn , I ...__"'N"lU
_~ II I _,U5. ... II II • CT_.m.-...., ' •.,,_
WA'<TO>__ ...,...,I__~C _

.....'<1"10, ru- -. l So, 10.' .
l"I O"'- bj «.)lIE. IN .. , ( _
1Id .1 '" _ ..GIl ....". T'O>,~-,"'70

""''<11'1), . <t -1I .. -.. Vll """ ( .,.., ....
.... JIo.S. I "" M.I~...,,* II, " lid.• f , ...l',.... " "
. ..U. (~"~"'II-,("S

WANTfn ... . . .. _ !no 1......__ ..._Il(' __ ,U.-.-
_ _ ~ lmJ_ ' • .(-...Io"_
C... . ~II-1lOl.'

""'"TI D, C ,"'tl . ,I,t•., _._In
...1 I ._ IlDF •

....._ ', " .. "-. " .. Zll .
'" 01 -. .n-oooll
" ' '<1"1 '" _ __-. K ..



PURCIIASF. RADIO SlIPI'!. 'i
ElKtrl< k.w ...""....... T.-l of _"'l'ri<~"",_. Tho: __ ... ",,,,..J

"""",._ ... 11«0'1~ of " ..,.._ IlaoIoo~.

Lno"',"" ....-......-'fKC>............ ; ..1wdwIn.""" ........'.._ .y,...
_"_""""C •
......_ S....,I,
mE.t H_ _
..._ .....-,~I '..

fOlIUI Io C od . ....__..._rr.z. _
___C__"''' ~ , ' , ' p.

____ . l~ .." lUool5< ", . •ow.
11_'''4_~ 1l1''''IIe

fOlI SALL GoIoooo .....-.. _ _ 4T.

I _ .. '_ ._·.' l.-~.""T__ C"' ''' . T_~ 1 ..... ltt... ;no.p
~

fOlIUI I. .-c'..- _ _. _ _ •
__ . ~C-.... .... · ,. ·_V_""' . Y& t<o••!"o- 'M

..._ Ir-_..... ·. . ..."..-nn_
HI ..4G4T.'-'<ITW.-fI!,I,rw........._
_ .... '-"1"1110 (; Lo--.lhaV.

CA.10'".:'1> '''''''
fOIl " l"IV__ ~7 ""'''' ,"" _ .
,.. ""'" , w-.,_ ,,, ' '''''' ... 1....
l-n.R ~

1'OIl5"1~ ."'f6'Ow"" .".. _
1ully_ ..... .. ".." ",.." "'I'\' oI...........
•• ,..,,, 1>ll·;tO r, I , , II 'n. 517~,

, . _ [","" '" " ,....1 . lOr ·l -.I
J17lI-l, 'w,"'...l " OW , II" I" ', ""1-'11IO(
v....T...... V.·J , ' ,,'~ .... .... lnductlw ·

.... ........1· s::." No ' ' _ '" "-_

....._, 10......... old, I""" t<o '<J. wllb- UlJO

I_I'" ~. IU ""'f-w}''-- . ¥,>, I _ IG­
1m June""" _ ...~ - 1olO: M :.. II' ...-
ANIyV _ 11' ·11I. pAI.' '<J. W'O.
_ ....· .... Wtd _f, 10 "',1I ..........._~""-J $1'" , , _ ..
-.I _I ..... .. ......, , --. ...-._ C__-..,_ f..... "....
i»lllOl1-<Qf
l'OIlULL$A5I' .......ol_' d_ fd
~W.._I__~~M.
__a-",

!'OIl "I~ .... Ulo- _on< .

tN: IC·~· " I '-I. _ ~ ~.

..............._ v-..."-"'"1

101I SAI[, ,_ 1flI'''' __"""­_'_ :'w"I',_ ·tlf\.UF'i
II ~rl, ....- L_ lOt

H' I , '_ :."

T[LUU,_II••
U:\ UU1__Z

...- ......-........
nn.E.. ,.k , J "'__, , •

-"' -'. --• ,~ ....,. 1' _ .....t .."'f"H.. /
• 1'-
,.,. SAU/ nUllI: f , . ' ......_ .. _ _~ IMSE ...... ,_ ..
_ _ 01..., """ ......-no,f_..
Ikk... S ' '""'" __..."'"
__. lm ..... JU ~ _H
.._" . )OIlI W '~",'- U~
""JJ7CI_ ,-. ' I ill' ' _

l'OIlTLo.".,m IC _,.,....
nJA. """-.. T..k-o- ~I ..~ .......
H ......" ....111.. 'll4II • .~."_
"'IJJ'*l~"-w~

T1IAD£. ...,. .." /"""·:-..'_..__
"' lC.-l_I :t~ _ I_~

'J-b. ""'"'rI:.91." ....._ ...., .......
...... C.. ovm·I'I'.l1'lI' ~I:-l
i'O. UlfJTi~ i'm _ .....-
.. """""" 1, l./ Gl<ot...
Iblllcf.' "," ... ,., , ""'I ""~h',

...,.....t IlN," M. ",,, ,,,","'IOft, Ik onJ. 11<: .
M,llm, I'I~Y"'""...L~ 11.......'1 1. ........
Dr. .... M" " " .., r_. VK " . Hmo<, II&s.
e.-.R-.llo............( .""",11M" S<w 1k , ......
Loo . ...w.lo . M..:J, po" Dol ', fl.
~ 14<Il'l]l' ·""' ,nnm

ro$ SAl .. W-..- I'I . ... ........S 10......
...... ....Nn.. ...... k>"" "'.. __
1_.5<;. I"lJ~

....~..I~...._f~l_MlV()l·

" Ot ...~_. AC_--':I~""""""" .... ""'...-- _...
..... ,.... C..-,I v.- "IE.
C "''ll'''II·:tU

10$ SUI. ..""••, . 001 •.--....._ _ ..__..-..-f
_ ..'lE i fl'.~

_ -,.......,. .,_.... . f1

C_CA_IO''tl _·m 7
fU. UI(, ... " , ... __ ....... w..u.-....". . /-:...._ ...-0'
<,_5UloI. _ on< 'S2,"4I C.._ C.....-ro••

Sf .-,0:0. ... """'111 _



W7FG Vintage Manuals =~_M." ..",..."......_.... ....- .."..... 6llln1 W 21" Dti~.

i3!:!,on•• ow;l ... OK '_

•••'OM". l'IB.lll-'~_...... ......".-.... ..-.. • !'/rw'-.. ,..1-. .u.v: ....J-.-.
· 7.... _

1'-.......... ... ......... , .............
._-"""'--.b ......-

_____1"

C__.~, M ' .... , I' , '-"-'---.-,

The Collins Video I..ihra ry
""..._ ........J • ._ ._._.,----_.''P • ,• , -- ._..__...
_______.._ ll:lA _ ' --n.,-_ __lp,.,__ u -.- ....'"....._.. " ..___.... s-'- ': -.--'_."-- .........._................._....,.- ,- ,.. '""-_.........,_....---.,..-.-._.... ,,,..-t-__.._ ..."" •""c_ __.\,_ ,- •••_ ,__ ... ,luI, ...._n.. ... • , ......_..._.... _--., .

_ . ... . _ .._ ..."" c__ v..__._.........
1 _ _ . _ .... -no. ('_ .--._ I . ': .. ..__ .<;_ '_,"_ _l"'''
.,.... .. .., _,_ _ .. (__·1 , .....--- ...... .-•.,"""""'..-..... ,....
_ _ KIt/·I,""" ·' , ."t' · I, llJV_I.~ .. ..., K'OiM_l . ' _'-. " "'''' · ' . lI'''-I . q , I, K... Y .... -I_-._r
"" -'-"""1__ 1-. ·11''''''_,.... ~ ......t.<.,_...","'1'" •".,,, ......_.~ .... '0 .... r_ r.....·•"""h...........
"''''~ . _. ,... ""'" .. '......._ ..... -'...,... ,.... ..""._1..",. .. _ . . ... ""'..... ,10< _ ...
_ __............_ ,.. ""' . .. ......"' _ ....... l""'l""'7 ..........'r_._...__ t·_ ,,~..~_ ._ · wo ~-_ ..__ ........ ..."._.. ...-.--.._.... ,..."" ........ • •.._ ",...s, ..... ,...""-.--... .. -.. _ _ . 1<..... _"..... ...--~ ~- ,......~ ""' .._.""___"'_'1 .... • ..."" ..__.._.........._-
. .. _ ..... _ .)OI" ,,,,,,, ,-~ __ l ........." IG. ....... .. _" __ .... d- .._ -,....,.--_.....,,_..._.....--.-------'........_.. , ""'-.... __.._1,,_

II , .....- ~ .._..._-- -.. ,,-.......
.~l_ ._ · WOfl

.-~_........... _ ..__. _ ...... !IP""..JX_ ..._,,-_._..._-..... , ,.__.........
U_Oft_ ........ .. r"L~!

-_.. _ _ .. ... - ..... - ..-0_S'O_.......__.._ ._ _..l 5A_._---_ ..~ _ __.. ... i ....T'

t:R~..1""", 1460 ( ' ounly Ro;od (;, Corto:'L, ( "0 11132 1

"



fOOl ~AU. " ... , ""'" . Al. 1M, K'" .K.
RIlL. .IN. .._ """ ...... pw...........w.o.,""'.. _ ,".. sw.,....... "l"'. ..-l.
e. ,1 •.-. c.... (11 " I",'''''.

lI'nlll ' !~!OO-~~~~~~~~;~.I'0Il SAI l< Pl _ n.. _ - _ ..l- •
._..... 'llI·P""II I ...__
to.. ELU<lNCO _ to. rTf _ . lft'r
~ AI _ oIopoI UI, ..-YK, , ..... , ,,,,,,,
L.oo~CA__ ........ I n 00­

,.,. s.u lo .-- "'"~ ... _ ....
.. .. ,,'Tlp, C ........ , _
_. l__~_

""'n .... -".ft. ' 'I .R. n•....-n,"",_ 'l<OO. ,•......,.,.,.
"

__.t.l """._h_ ..... _OII&C1' '7D.(DIl_."
Klll SAI~' , .-- _ .. t ....
_ , I 'I ,...._._.....

lor _ ' ....... I"'- 3IQ _ • .
-."1 Ul80 _ In.4:lI7

oe.<_W....NQ.wn> .._'Cl.W_

n~".;"~"~=;;;"C;;;;;;;;;;;....:ioi"i~I~e-"' .M • ",_1'0"
........ lor ""' , " ...".....<-"""' ...._ -n;I _ . cwo- WI __

!Nll1II'_ __

rQIl ~o..._ '*' ..... .-101;01"_

The Radio Finder
"Cl....k R.d i.,. Th~1 Wor...•

~bi l i "& odd,..., l 11MlJ Fri ""m ... My""",' ''. M I .lll170
Shippi"lodd •.- m Al1hur SI. Mymoulh.. "'11 018170

Tl l.JfAl{ 1 ·7)+.t'W-I~ ........;1, fll'd......d iolind.....com
La.. 01",," of ..1nUA'"' ....... ""I" ipmrnl

WAl'ITEO:Good d_k ,"'IM
!woo J'het- .nd dfl<tiptioN __• _ ~

w w w .•.-dio find,.•..com

P;:- MI" <;-.. .... _ ' , •• For SoliI'_ ..___...n._--.M
_ L~. . .. '_ .... C_IW . elife. Co lIK lionr ,

~1".~17WW1

_~.u. '5W.)

" .....-- •..-....w_.-).,.~.-""'.(Y

I:'.. _ .... !IW,,_~_ _ , ,,,"1.*1:_....-. .. ...wl"""'_................ ..,......--_. _.'-AGC.ItQ'.......I,..._
I'tQ-JIIO wl~'_ "-Jo.Ol .,.. -. a_.._ ......Jof'Of " ...........-_. ... '" lUll J k<-1Of '"". C_ UQ. ...... ,........ _ ....... J- ' ...... UI'lS.:75W.

e-, ... - --, ... .....,.....•.-.. kad...............
" )II "'.......... ..... OC·"'" NC ·lCIO. , ..... __. -.7" _ ....... 1102.<-......, "'." ..n", 1...... c.c....., ,.... _,'_.___._.-
_ .llfTTll__noo",.u.._ n . 'look, "')_.__. 'o&:A " " , -n~.~l...~....4I-_'Q!1fi'_ ...... __ .ICIlt ............. ' ..... 0
,"",,_boo· ' _ .. _ _ _ ''''-'C'''l''llIt,.''P"'_
FoI;UIl:.C\oooI< _ ·5A.<;f....... .. ..~ .......,.... ""'.............. n '.'ll",,!,""v_..Thr__ . ~"l ",~ "lID ~1""""'''"""",!'O ....'I"'.'.. ~".I ......
r-.IIo. ",,-.oil, """,,1\1. 1. 111•• ()lll l"- >«>po . 100'''' ..'''''' IIr ."'..., ~................- 1Il1I1. ........, ..... ",,,",,, t ..",.. p,.,.""", I.P·

fO R5.ll~ 1' "..' ..d. oI ......... AKK'. ....;~,
'''' f ..t.l ,......,. .....,. ..
M'o<, b"~k ... 1 r .""'" ••.1 ...,......

!<C..., __ ,_, I ......p ......-.; 'ot .... I"'w.. "'N' I....... ,~. " ...... ,"". ... , <&f'&"
0.., ........,. _ '>lol Mooc. Md . C........., ..... ,,_..........,,~l\. .....lo,""'., "'"",.,,""
~(Q""""I7I"J-.o d",... . . b1< .nd ," u,'b "",,..

fO RUI E,_ &llol.. ........ ..w.d, n>"M. (' ho,k " " DR, 1'0 b,111.
SA<l- r .... w&Ol.o. ...'~n.-I'_""d,",_ "h..ll'Rd."~ 1220'.."'\..... ........-.-..-...- 'WI'» 1·"''''fQIl u u , t ......_._....... ..-. 1. " - ""."" , ....
MOl...~ ...-. ..~. "-'>I' 'lI' II1II



"~","" (J, AmfW-'_~""'_

,.,... "1' 1011 ZIl .~ .. "'_. 'lIr'"_1-0_,'5.15S1L~" ,C_, "" _
..~","o, _ lot' _ _ ....

~_ "1o\.' WA.1.1J!SU ...
..~"'".. O"O'_-<I W_

. _U.U--~_''''' te...-, f ..---..~Vll't)__. _ . 1..,·,..

_ T,,",". " 't l". CO. nUll -.:un ...
k1~_

.......-nn w-4 !c"1"'" &, ...~
•1.,...........-. l lr.n...--r_._
c_ fo.... wtIoNVH. MIl >42. ..........,.. C...
9:lOU-lI'IU 1""1) :t7J.7ItJO

" NTI-;l), W"·l J"l_ "'.11', ,,, ,.. 1... 01 ...,
~ T~, u.... 1·2H .h m...... ...,.. IY,
t ,_l..Jop-.f bdl l .. I lOl .."'....u-
do...:""'" fir ..

.. .....n t" ~ 1>0.« ..._ T__ 7llA, I __SO .1-0__ . 1 02a" , u -'llUD.-' ' ...W"Vll't)~ _ 1("..... _""'" n~..
__ _ H _V.O:O.........oe.

__"""- HI"""
.....NTtl>."._ UK< . ...ao UK<_...~_ 01 . __ ... ",_

7l'II\ll 001 -.,. ro,:,. 1m. C I' I' . .....-e-,.......n n , Col_ 1lO'-'0Io, " """"",,,
1"f'hrr. M,n 1>0.«- N,w I.' ..,.... ,,-');1<n '
_ " W H . 1JOt ... o. ."-_ r ...
I . l ll (7l I ' 1lII·2oIlI

..""lTn~ II, ""'Y1ooJ. ,' .obo' '''''',oldlv~
u """~_ .........."', 11:(".
roel.m,' ......" "',,(I2.m n"."Io ,H1?-"~-.no, 11<__ I ..... . "' __ O'oT _ ., ' .., ......~ '_I.u__..._ .-m.. t<./Y l l:1l'l

17U17.....U _ . "'"
..e\HTtD _"I».o.m. lool __--,IIC.
1I!5t1C-MU;_.,. .......c..,C__,. WI
..... . MNBl"I . ,:ll _ _

.....NtY1>- r-...". _ • _ ; •
lot' N..kl,p;;o,_._ ...-.Not
r......L"lt:. ....CA"J'UI) '"'~
...",nn" I_ _ ",_~_e;ro..

..... " '" ,mr·lQ _ , ......

..-.. "'_WW.I'(JII I '2, CIy-. wI'!JOI.
/020) _ .... ,

W"'NTU" B.n.l _ " h h. r l' ~oh ,. (lo..ol~

.m". 1'_ "",lOrn " ,., 1 _ 11 ' '''''',
W7/;. (' '' . OR. 1.""1 _21210

A G .~E_"__. o..."'--_... ,--.'._-_."..,..'
':"'IlN t-.:x>_-...a>W· ,_

'0. 1A1I, d " "' •".""......_ on.._w,._ "' r- ,, "
,","""ore ... ..... d'RO ,. ~.. ,............
K1ltn . I~'" ~'''''' , p...~ '" " ..,l'Wl ( '\lIl)
M5-l1l1

m.Ulf,f ......U "", ..... 11 1<
l M..·hI " l-lll l .~ , 0 ."' ~ , ,...
.-. , .... ,. , r"'"J"".}lJ:~1

W=• • • _

.... ~"'IIITTI"1>f,n- _ ....-."--_...-- -_ • _ _ ..... IIWIOO . a .. _
DIkw. , o;.aa.

" "'Q __ SJM.. __C_ """' -<I
" __ .-....~ _~ 1- ......_ _ . , __t l _ _ .. _ .

II 01 · ' 1QUIlI, HQI. H~" -....

...c-. ""'"-. 1«"--' NOOIIU: ~'_
-..,lOl1C ..1"'11.15.....,. _ v.....,.
.... ..' 'l1. SO'.S'l· ,, ~ .....-
'" __ TJl Br'-. -..
"~ II, l ·_;r,,;I. Ju'-1, llSl . pl . (.... .....
....,,·01 1 ""- ,,_~ 022r0.
K I t '-t , "'.,TlfI.."", ..
n;'J'~ IW ..· " fl."." h",...
............ r.I( '"" "",,",m>< '""" ~n""" T ' ..." ,
pi", ""'''' "'... ....,. '" or' ''; ,' p <.1'1'__ 211' Q>l p<W. '__
C.. _ h Olw '~ f__. ' _

I-.,-I.._.' llt .a-hono.n .... ,o
l lOli In...... • • • 2n,-,
Ih" I • , .. _

... s.wr...... n.._...... it •
__ lO-lPi", '.. ,I-..._""...
...,.__ "",~_. , • .<; ' ,ZOO;

1_'·1:01, N. I .. . .,"'... U_
___:lJ " -, J-.. ..\1. .....-................,.--_ ..
pon.C..I-.,-O'-':-lI_ I l_.
CT 1. IN" V1 .... F.. In!Oll1.
.... 1 .....

Pi..... ''''''..m lo.•• l0 {o "nl Ih. w o ,d.
I" y"",.d .nd If yo" '« a 211 .. " , d,
..nd ~O « 1'" fa ' ..ch " ",d,



t.l.\.<;f .. 0I0Ip T__ ..... C I mo . nO'
t. .. ..._",._""-.....,....
loll I'll .-

W"-"'lU>o ...... _ IT ,WIt. lJI ... _

.-'-"'''''.1IlI'A, T_VT.7).CDt" .-
b 1.- n.Aoo. n "J"

55 0 1., ._:122'1.--"""",_

WM'"TU~ N".""5W·.I. modPI , 11......
'1· ;12·:10 M ....l· n..o" st.....ll W"'J~. n
e...-U-••lIld . ,,,..... "''' 1110O'O.('l<J'\l 7Jlo-'l1ll

W"''iTT'" s...."f....-•...,. ""'_
...... . Tod. " ..rtz, co. t"''' _"U .._= 1=

....."'"lU><c_~. P<\aA.. n L _- P"!"' '''_ '''__ ...I>l.\A....R.......,~Iol~_.'''1

WANTf-ll<_11'--_."..-
~_ ...__..._ .....
~ 1'DolI."'I. _ SOP oro. _ .••
.".".. roU'fn-.-t.1 I...

W..NTE!" """• ..., 5-' Ol '...........~ ""q"~',W' roIlo; I IRO N.. ~ wn n. " "M.,r .....
No.........~"'Io n-.r-...""WVI, ·\1 I ..
r,.- o.l .. I ~~JU (lI,m (..lI m ' l
W.. 0fTTl~ C_,' \ ......1IU4 _
..... ..""' U./$.) '"'" _ '-.I>,Co.
~-=
"~F, "",, " ....__1_

... ....."T1!"II . "II"" _~ .._~•
!<'Q. .. . •• l<t>OAf, _ ' '''' <1:. f
-.1«;".. lDO l__' r-
WA"UP, [ 100 .... . ad ... . "'",,_ .......
~Ol.lT_ _ " "' '''''. ''''''
~ _ . ..... OZl'lO

W.. "I1lo. IIQS«IA .. HO'IIl 110"\ IlQloG:
...... HF .... ....... _ .......~_

U"JM.NV, IYWl m ...m .

WA"'n!" ...,.... ............. , _ C.,•
W0>C,CQ.I'1'IlW_ , 0_

Mil-Spu C o m m u n iu lion •........-...-.._................-._ ._.,--..... . •, ..................,......... ... ... ....,...,.....,......~ 1-

-~.

EL~ON ruBlS, All",," ' 0 -

"''''''''' ..."'. .... -....• • m,I,,~'Y-
""'~~ I"'·. nl'''" D.;11 EI..·" ,, " ;CO
Co. p.. I(l',l U " 3~ t~ St ., "'•.
V~" ... WA -.n (RlWll~7.

(JIO:l) Il'~-. F"'~ l 'WJI_~7~

... 0.20.~. C"' l l'" (OU'72'O-Ul1

"' '''NTfI~ C_ • ........r _ f"'"
-.1",- 1 . .....

.....~C <lI.. U< '_
W n o. r '"' -.0 .
f .. ..,,........ o..w L_ .5lII_
..... . I&-looo. NC-.
.....'<nD I

I I .-..__......._a-,
-.I"CJt:Olln.S-f.. lA, "":' .., ~ l*-lIZI

W.. ..-nn r I.. F1 ..~ ......._
.... ACIlO, ~n __ ~I'IIo• .
1....., VIC "' C r;I"l_~

<U'<V. n ........ WATnOrn.. m nAb..t. ", ..,. U.........._ _ 1'0( .,___A_ ........ _ , •_____..._0
......-............._.,......

"USC'"
__A,,-_

nu_,~"'"
,'...... .....~ .

"ANTrD
Col" .. ,...-0<>1 /"........ ...."'••
..I ...~••I. J_ ,.. ,.- /..,..., ""
J"" ,,,,,1..,.,.WA .II'I'' .IM"" 1'''' ,••_
V. ..... jo, CA P/J.'!. ,NJII., ,.,.II f .41'
' NJI I .... · .......

Nf:vo'UQ- U 9X . I.ONT P.4.~[L'i_M_---n, .. , ._-
....... fl. unl ..,.._.,,,,_11_-

.......... ' =-'_~II

..",.Tn " ' h llla , flr .....~. Solel, So»,
IrT·2•.J. -8•• ]1 (" Id"'''''' f:....C p l. I",
1 1T·4~, DC·II6\I .., P" '" ' '''''pl.l. DC·
129. (h~, k D..hl •• w l.ln OG. '"Th.
1I. 1I1<•• h... {'o ll« I..... , . .... M......II
0. .. ........'n. TlI;; 7314' , (~12' <<l-5021

.....·H1P
.... U "I ILIlAU TlU\·I ~IO..

....."....-,. §IClI. An. ..T" A.... .. ...
CU . ,.v-....... <___...........",..., 1 ...._'... "I ••" ••
!<__ . _ W~..... .W_,... ,
NY 11_ "'1" " ' " N ..,.

W.....-r'P. <:_ ......."' ..... _ ..,1)
..._ ... ........~.·""' •• " ..lo 10"''''''''''.



I
~ .

ELECTRIC RADIO STORE
1M'" 1S.'o;t'U I
,,1I ...t ,__• • ....-. 114 ... _ .." 11 1.._._' .... B. , ... _ ... . .... I9,.... ' 01 0101 , ... n .ll n... __1-..,'-. ... It ~ "-op _ ..._- ,
l "O'Il Pf.NDtU,1S IC_TlA '_ II<.._C 0

, .....,--._.....___C·__

.-"-.... .... _,..-iooC'lJ ....._OST_U.U_ I
SlO..... II UH I--< 0 • "" Ok S· l.iooo. ",. .. 11V2 4 ..... -- ,
~' ..... '"' 1.1.11 ,__C-

O 0 "'.".'S-I.llY _"A_"l_· ,,,, ,... UUII
T ·SHllTIin.._.....,........._ ..._ ...DI___.___ ·

"•...-_)n._l ..__........ Don·'__...S .-_ _ r__ l ' 's _ ..____I .. ·I..-Xt.- XXL _ _ " ..... _

...._ .._ ... U
11U ,i l1lU •• XI<Ll

.OIHt..~

v_ a ' 'U ·_ '..U--........vvt.. 'I'''__....,. ,__ " H-, ,,, ...C_._e-"''''1.'_
O"-- ... ... l _ _

0 ,
~"Fo_ Ur N.... OId _ .. hoi"-_~" ,

C_ _ ~ no V..-T.... f"'-' 1912· ,...

I,
,,~5 _

~-
_1,9"",

00<,-"" ............. _ .....Clouo<., _ o.,'f,'" " ,Ul 91 I...·h....,., ... ...,. ,"""- '""'" ltItp>opl>or " T_ ~'b Sl y",
I, Thr ""' ... o-lo .. ('ull '.. ............ ._~ ,_._ I_

i ...,,' II .. ,'10,. k lll ." _, _ ." 9.• 1

' ......." .. ""... "' ... ........... M...., ........." ..._'. _ ... w H O J " I I ....,
11<.... _ . .. ., T"",_. Ilnl' ..._. _ 11. ...

I
a- M, ......_ ..e-. Doo. h.. _$NOI

n ' ~-'I<"" ._""""'-""" _' _ ._ .»1"", n.C_·a.,T_T...~, JI•..,_ .:or -10) _ill<... ·_ l :N OS
--.. ,.... ... _ C__ _ .... '~·1..,. ..... __ .,. .....- ·l lO '"--.-.,. .....~~ ... - II."
Pt._MoIUWoH ...__ ...... " ....... l<6oIi'_,'_ I
111m pr Ill,,,, h"h . hir ".." fru!

' ·.. ...... l ... Piow loo'."'_'P"'''._._ _U_.lMsEllZ_,... 100 ..__11,.._._-.__.......
EH. 14643 Count)' Road G. Co rtez, CO 8132 1-9575

~



TUBES · PARTS . SUPPLIES
~OUIt COlIPl..ETE S<NRCf FOR..•

, ....s.

~-­._- ..--- ­..--.. ...,.....
~-­--

~""TS._......_.. .; _.11 ..-.--_.--_........-­-----
- -"-.,-_.- -_.._, - ...- ..._--_0.== _ ..

_ _ _ .0

o;.vACn_..._-~-~.,.",.._-------_..._-
~. -~::=:----_ .--- -...--~_ .._--_...._--------_........ _--- ..

CALL., E-MAIL OR FAX FOR OUR NEW 12 PAGE CATALOG!_.. . - '- " -
ANTlGUE ELECTRONIC SUPPLv:

...'._...._."' -" - -""" " - -.....".,-"""',.

Subscription Infonnation
l(.atl's Within thO' U.S.

$28 ~' fur 2nd (\~...
$}II 1"" yu r lot cl...... with lo p<' $42

C. n.od . lb y . irm.il on ly l · U.S. $41

Othrt Fono isn Cou nl"",,, (by .inn. a on 'yl _U.s. S'i4

Elmric R.adio
1401.1 County RO.Jd G

Cortez. CO 81321-9575

",ontiFAX l'J7tll Sf>4-'I I8S
.....m.. i l, n*fron ti" , .nrt



:f]
/ 1

I

)-

I
\ 1

n - m

,

e ~ e-

,
::=. :t 1"l1

I

;: .... ~...., . n

,

n' ~

, 0
0' -, n

,

00-< ~

I
,

••
~ ~>

I
I

"' 0';""-
. ~o

~C\
~

, "'r1
, -
, ~

CJ"J...,
n

,

, t'"",

I >
CJ"J
CJ"J

,,,, .
~~ c: ~"s .....
::: :l: "~2; ... ~

,
¢'l ; Ili
t;l8 " J:1il ~ ~

• •,


	117-001
	117-002
	117-003
	117-004
	117-005
	117-006
	117-007
	117-008
	117-009
	117-010
	117-011
	117-012
	117-013
	117-014
	117-015
	117-016
	117-017
	117-018
	117-019
	117-020
	117-021
	117-022
	117-023
	117-024
	117-025
	117-026
	117-027
	117-028
	117-029
	117-030
	117-031
	117-032
	117-033
	117-034
	117-035
	117-036
	117-037
	117-038
	117-039
	117-040
	117-041
	117-042
	117-043
	117-044
	117-045
	117-046
	117-047
	117-048
	117-049
	117-050
	117-051
	117-052
	117-053
	117-054
	117-055
	117-056

