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)'<' '''rot..... bot<on • 10 P"'P.Kolion nol good.nd I , h",~ ,..., Iumo ' ....
10 , Noo., """"h 1"11 k.o l.. ll~.11 y k.o..rn·'..,nt in y..... IOK. plr do."
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Looking Back
b, lAw McCo, . wiler
_ 5 E. 1I.....I;n .. Rd .. Sp..,.. 1.07
"" ..~ AZ 8S:K*
I..w m«<>yft .

Ido.."' ' I" "k I ""...~......n lt..... ""..t
F,..ld o.y.nd 10., it w.. hkO''''u,kinK
.r Jh·. dq"• •••· ,1 ' . k ing port in lhi.
...""",l ..n nt.

I • •• rf<'d my ""m -r in Chic' II"
a nd '-l iPin<'d I Tn -Town 1Yd;o
Clul> I..... I....~ two ,..... and .......
port In f.,1d 0., b<>ltI 1""". I Itwn
_ ... ""-.n.....tIlw Outk _
to..... n...... _" _ .....1>"rlul> 1ft Itt.ol
. .... _ _ .... """'" .. FWId Doy

...-1"" 1<>p4 rti<il" in . W.. h.-d
... M, ri I"". hnl<' )'N• • nd
lhc-n I kll io work . ' A RRL I h il'<'<!
.. , hto .o. ..;ol.>n l Com muni• • ' io n. M.n _
"II'" In , 1>.I . g.>of "1,10""..- ••I ;'·l lIn . ".

I "" . .. ..n it 1' "",.., ly r t...".... ,,"'''
..... '" not kt>m ' ARRL11"*''1''0' '
t o'", kn IlKMrdoy• • nd I REALLY
..... ... .. .........., 8 .. , booo"l i '-.. ,..,..~
t.-o, ",ot Ihr '_11" <wi ""~ItI3. job.,
nl~~l1<nul _radiow"

...... ""'''' to .
T1w'n' two •..:hod_ ad·

quoorwn Sou,h Ly..... \looo1' .....
Chowd SOC....,..nd 1M C.....-t ..
W,_ ,0,__,,,,,, . TIw Sou.h ly ......
.1,,1> romi_!<'d '" It... 11.........1 .......1\...
( ~.. (U,,"Il ).• f....." f h.. I"" pk' ' rom It,..
."",,' I. ri. 1dvpOTlm,ol , .od , h, o lh .......
guyo from lhv l""ho k . 1d,p.rlm..., l_
~"'K' Gu mmr•• ~ y C.."".j ..... o .r><l
Dun M"

Tlws..u,h l,_elub .Iw.yo .."", It..
...... Ir.o..." ltn d f ..1d d .., ..no!"
Ioo~ hi" 10 Ii~u _ , how ' Iwy dod
II. 11 11,... hi.....,. ...,.. 00 11 eM> bor
ncoun..... no., I'UIro od 'ho' In ,t..
"'''II'' ".._ i1tn 1wy could onl,
h.o n ll:l<o ... """, ,, "'" ,t...or.'
...... 1", I l."in~ ."f'& mUl " ... ,

two"", I ish' w..OK bu lUwy look
""""'..I m"~ ond__1.......i v-
"" ..r><l <00"' , w l"'h,n , u '''''V"
-.... lho ' " P'"" iWr In OWI",h
,.... Io.....a-. no.,od"an-
...pool _ w llwy d ld nl ........ ..,
.... Ii.... tunl"f: up w lwn IIwy chu>l rd
bonooh. Thr ru.... w~ 10 ","",rd 00
W Iwet."P'''''- ..ould Uy bor im_
J""".i b"'.

Now l h, o l h.. d " b n,noi.'nJ " f not
emly H,. d q u,,'~" po.'<lplr bul "lh"
""m. in Ihr Noll ,h.1 Ihry w,...
' '''pid but l ,,""y coulof ..,mprl..
..ill. Sou'h l y_ oomply t- IIwy
.................liud ' ho i .tw 101 bor
_ I m".... .....t ...
... ttw -. <'-. n..., Ii-
Nllydidw_.. p ..r><l <>f U -........
'''YO ' h in , col ttw ..no-
I"'" ,ot., I " 'I Irf'O.....1d
bor opr, in , II..... I"'"rood
(ALMosn bul il d id h.,-.. problrmo

s..".. r.l p'''p l, . 1 ll ro d qu,, " , n •
h.m •• wro , 0<>1In" iwd 10 ..ilhe< JI:"'up .
porti c" I..,ly y,"un " uly. M ·.".... 1 w...
by htlr-o "pho""'" m"',So w .. 0,,1<...,•
1<>tn'Wd .. club.nd .... w .."l .. p ".., t ....
...-Int.'n • ...t ...I ..p In • ....- pool .
W, oc1ually dod .....,. w l W• .lld....c
w in u... ....." ".........._ loul w..
dod KOft""" high. As 1 11. 1_
w" Elln> ond Ilob Wh, _ -.t> oj D X
f ....... boc." hr ....n.llrd DXCC ..,
AIUIL H.. w ....., J""I"'I. .. .."h u...
DJ: ........ ru:I ""Y fl .....""",..... ""-
.......0 • . Him woo . I"".n "CTl li... , op­
......I'" bUI . IIt> h• .l on, ..."" u. p,,"'lrm
wo'kinK of ARKL In lh,,... ,f. y.....h,
ho p po.-n<"of tn b<! . wom.n .nd ,.... '-N il.. ..
w .....<'t')' m.l.. o . ..... 'e<l. 1,,, pl",,,,,l.m
b..>ng ""y e n l",.1 o' IIw l ~.... toul
IIwy I ..... " .. not lib t <>l.l d.y.

, -
W 'hou~h -~iftll .., ARRL

........., _lIy not honftl i<> -.. 1tout
' ......lIy . l>ortnlI~ t>4 con_
comml_. ..... ......rot<- "" hft,j

.l ..y w . ""t tt... " "11:10. " _"' <toM
.... lly ........nl••"''''I<' ...,......" , w ile!'



AMI J..nu..ry 2000 Upd ..te
loy D.~c.,_ "' WII. ,.....idno!

"' ''' I ",...bt<odoi,
All "" 0","'oIur 'l'f"I"'OhO' " rKft~1'd

p""" 10 !:.lwE'rnbr-< 20 ......... r' ''''OW'd
.n<I «'rl,I.e.1n m.,!I'd '" _ .
""... .,.... mboo..h,p llo ...,... 0\ 1200
FCC A '.~ . ll« u ln , 1t " lr~<I ~,l n ,

SI nd in , In "ur en mm. nl. I• • ,
y h.~.btm " on, lor lho FCC
'" " I"'. k "" Ihl. ioo , MO!'l A M OJ'"
lu~t not~ in luor of nrl.o. '''llli ·
CtftNn, nrquirt6W'lib 1>«. .. ... il m"h.
1Nd",...t1'C'fOWd".ond mul. in p"""
...nr_A"' tdn.-....uni<._
........, W • • Iso _ < "....J
_ ;nd ,~id ho dod,,·! '"
orork .....rd for • 1""'-, mi«'" not

••1... i' ..h.;&h!y.nd mi,;"'I>"'" low...
Of"'r.tins nd• •d. 10 ' ht ""00•. No...
It .r,.. , h. 1 p... onr; • .15 q~"h""

1.., w,1I • • rn T","n;cian prJ...ll. , <o.
I"'•• in,. ~ ...pm rod. Int . nd .n .n·
nlhn l5 q~"ti< lo-l .. ,lIum lhoc...·
.ul d ... lic 6d .,....in, "" addl·
........150 q.-. "" .. ,11 urn lho b ·
u. <...... I ho Iht "":-'''ll
nrqu'nrnwtllS lal dtpn>da ..,....
...... ,hol.. , pooIa""'" la..
on<! _ the cooJ,o _ ..in b< .-.
due"" It io not clt., _ m urn ........
• ,,,""" _, .ad ,11 ""on.. '0
'ho ' rol pul>he .."h I Ii·
«n nrq u inr ... . n'• . Th nl " I
.t ~dy .nd thorod. p",lici.ncy r<'q~ i...,j

h.~. ,,""n r.d~ct<l. I>~ I n " t . Umin.....f
Wh., will Ihi . ,n••n I" r AMl 0....

• <ro..di"ll 01tho .m.,..... l«'qutneJt-,n
' ho ohort tnm I. not IIk.ly, """",,,Uy
.."h ,mp"",td r"""''''"'......A....' ....n
.nr _ "f""""l .U....... 'ho IIF b.ondo
"J' ", )0 Mltz , &y lho"mr~&.h_
.I IfIIiNohn""'iii ..,th ...aunopoI""It.lhn< Id boo __ p«MUnr _

.ht low ktq............ bul II•• <Itnt....
... r""","'non m. y rod ..... , hot i",",, ·
" •• ,,, ........ ,••nd .... y ,I'd ,,"'" ,........

Ii.>I _ . ......~n· """" " "", ,,, K'"
lic<'notd in ''''' lint ploa (),... _ hI
....y boo ...... "f'<",n, of lhot ..... ....... of
' ho 10 mot« phon< b.nd 10 . ho A M
-..:It .._ lho N<..-ict1_• ......­
' ....Ily d ..........n.....t W. ....,.II b.ntj,.
h om nr.lI",."on 0 1 0 , 1><. N"'Kt
.ubb.ond~ U. All Ih ;"I;O " ",oid-
.rod• •ho bo-o. , " I ...-li<... ;" I" ...~,I

ou r "J""".!loK >,." du d . hillh ."d ~!.

'r",1 ,...,pl< ...ho comr . h" ,ulI" II,.. rwW
liern ... oyo,.m ." 0'" q,,~ lily . ",1",.
ho""",,row mont. lily , . nd d . ,.k r.di"
. pp ,i<>n. lEd , Fot m".. , , .
. i< _ lho ...tKI< on pal\" ~ 'hoI '~.

rtptinltd from tho AIUl l w..top.o", I
11o...Io.. &I , i..A Io(, • • _ w.., Up

~ 'I"'" • bil 01 A M ..ronly
....er ' ho bf...,.., iii... ........ Tht
Ion& "I'd 0f'"'I""'; of lho 10.........-
b.nd d u"", .0 AM np<'.""'; ...·....1
..._ ....I"'~ 10 ,;nod ad~.n'.'"

Ab<. WlDA , wo . ktd 5O.'.'" ... . d " n .. g,h. J. mbot't« . It. co m m,·n" ..t ,'" ,lit
.",.,,-b llJ m_'" e""d ih"n> ."d ",,,,.,j

,lUIt .... "'''''I'lt'ted WA C .n,l w", Io..-.I
....... ul n. " cou n" ...... 8,11 , Kf7K K.
..or\...J 3\ ••• , ,,,,,,,. ,"",•• k1, l'flQV '. l, 'l\
' 6Clu d t'<l n . "lrin. A. h l. .... I. B,I I.
WIIVY Z.wuktd 41 ' .....· A M . Htad-
'1'""""'"" (ftt,lic p~uc',,'" , ..., I"y
io up ond ru N\Ulfl.. II r"" -'" • S.-l
~ in lho , and ...,.,Id
Ii ... _ npa,... I '0'" ......10..
...nod in)'C'U !
0." .. " 1I."'vo.. , i lOOlI r l. ,, >

Tht ' Iom... nll' ''' /,:w.n ,.... A M
f o .um • I,m••1", "I l : l~ "n F<id~y

. ftem oon 0" M.y 19 TIl l••h""I,1 1>< .
muc h btU,'. ",. i' ion Ih... , h.. S"..J . ~

olot w. h.d loo' you. The I".~m p''''
I'.'" .. . ,,11 u..J.. d'~'~'1'..... n' . bu l
..... ....;.. ""¥rrwn l ... ill b< . · M ho
AM·.... :ICOT .lIdo oho« . • " " pd of
Iht P""V.... 1t..1 .... IN'''rod ., 'ht
lrnt AM Foru",.1_ 10,.,...,. _ . Ao
I k>ol 'h "'y pKtu_ on._oId
oIldto I u how much "'y ohM'. _
. h. ns. d I ({ ~ how I h ...
ehon lttd. •"" I' ·...d 10 , ny

, «>" "n~.d ..nP_'. "



Postscript: The BC-610 Revisited
b y Rob~ rt E. C .l..d~ ., k 7Ak
71lS N. Iron ...ood Dr.
Pa rad i... Va ll ..y. AZ !IS25.1
al ...,. u o .hty

I boca_coc",u,,'ol'Iuft.-.p.....•
~y lII>dn.ft1'<"ICd dlrrwnoionool Uw
1IC-610 "sa ...hi.. I .........rrlI."'5
1_ lror ..y 1IC-610 a rne" C_IC
(I I Uw ..y.wd ............ 01"""11: WW 11
...twn .... _ "I- ,t.. 1IC-610 loodli­
~w.l mili'ary ...........~I'R; e2) Itw Inbo-
10•..,... ol poor~'"_wu ·too ri'hot
.......'<.0._ d,,""1intI
<'1rn1 pnxurinl and op«.1infI;
BC-6I00,: .and el) Itw impnwiw_
_ ....".1 'mp. ....... ....... h . • nd <>I.....

p"«h".1 I<k. l. ~'.. to ,,- ,.. ' Iw
· lI mh . nd K,nJo. . · _ , '" QST] , ,
~(OUId. " rut>hnnd 1 ' ..If......
'" ....to.....otd m.,.. '.,n BC-6I00

"" I ""''''' i .. p.I1 I . II.II U i.. i-
, ....I'<! in O«<>l>rr, I\I.IJ• • wtl~ hnl
""""' , I pr' , ........r ,.,ndC"d
.... ""hly r." ..,,' mrt "y d"""tirh"'"
oISC"R·:!'I'l> in " . UIC" N...oIy ..w.y .,,1>-­
m;.,lon ....".nt..d . « rly, 10• • 11 .......
".... ""'<4,, 1> .....« p",mi"C"d • $1 cun·
."1.>"",, prl, ,·, U"f"" ..".M~. ,"i.\"0­

1"",\""". ;><, .. ,.. "I.'io" "I .<>I1'....pon.
d<o di..pp""rC"d N"",,dY '<><l.y
~",' o , h.ol' p" nl'<! ' <> 'h.ot ln~.l..-
. b lC" d""""'..n'.'..... 01 "" ",m.. com'
m..ni<., To roml""'nd ,.... 01'1""
01 ,.... ~old .I .. ~no... 'o,h y 'h.ot
tt.lh,•• I p....h.hI'd • oinf;l..
p. I ninl ' ,

I ...."..'..1, .........t ....I..... 'ha' indio
~ld 1s u,I ''''''''11:1-' ,he-
<ow>'ry _ n' 01 ,Iw c.. ..
tlt.o' "'.,;'" "" bft'Il d....."bed ... ,...
.......... "C ' 1I <t.....• CEll . 1"92. 1)4.
r<t-' ol ic<'men ' f'OOdn ..
1lC-6100 in fr I ....,...,..1. ......
thz.' ....., ho h.o 1C"d " ..
1IC-6100 In , perot ,..... u ll·

•

.ol>lor ~on ' '''''' 1'''';,.'.....
and p iuho For plC".Gory
Won.." waxs. ind II'd __1fy
'....' .h... lwrn'y y old,I,~'_.

.... "" II _ "'rt •.......-.I'Lopodo'C"d
1IC-610 ....~ .... ' _Furthrr. n.r~....
(Ell. 1_. t l24. 1" . ) 1\tnI Uvd,,·
I>o<ruo f""'OP«1 ol_ BC-6IOE
,..., lo<>b · Ii .... i' h.aJ rririro-C"d
_tt>c Saro F•....noco y 6Ik-'I<k.'

I ..._Id 10k.. to dr\'''k>p lou compa-

tablr "'f'<"'IO ........... r - ol
...... ... .1'C"f'<>'1C"d~ ol , BC-610
otory_ThortC"lo.., I inY,... FR ~ ...
.....'.., _ .. II" l .... i. "11:""'"- And I
"'l!C"•• OO' , ,......kn ,....... .........
.nd . dd 0/ pr who m'&h' I>r
...,Ihn& , ,, 1IC-610 ,n' ,·.ac',,,,,. 01
......,... r , Th< .... ' 1 , , I
"b'.in ..mI>r ou",m.."C"d ""' Uy
in EIC"<ttl< R. di" . Su,-h .. c" llrctiv.. r f·
f"" "'.y ..n.bl,· ... ,,, b,, ' h .." ",, 01 . nd
r'rM'..... v,.I-I,· "'. 'u'y " I ' hr inw m­
p.or.l-lr 1!C-610

I . m by p.",....''''' . n ,I..m K'i . n, I
....r.l"·n "1w p.o. , r" u, d ,t inly
. , Ad St. ,.. UnlVr ..i'~. 1.· ·.."'&
..,d ili"A .t><>", ,.... p.~c"" ~ '&y 01
....m." d......t"pmrn'.nd , hi, '". y 01
po~y_ M y 'n~<>lv ' w, '".m.·
,.... , •• J ... I>rx.n d ..n"ll ww II. .nd ...
oppo>t'..n"_.......I ,, " ..n.1...
.bo!.<' "~tor"i<..I.'f"<'Cl' 01 ",<>.od-
.... .and ,..... r..J ...

1 rol5CR·2 nd BC-6lo.
on 1'NOo. Whm I ,n Uv "'ny
d lnC'''' "",Iy I~ I n~ ,h.o••
1lC..IO ..... potl ol,'" wu, ,....JID
,'.""n ,h.' I "pe- t. ,,,,, ""ril, .1
c...n...............y; I " U wi,..
tft't.I ,n. y In "'y y h I wa 1..........J



Am ol lr ur Rrslrudu ring is UN " :
Thr.... lie..n... CloISses, On.. Cod .. S peed

R" prin , ,,d wi 'h ,..mi..ion f ro m I"" AR Rl .." b pa l"

N fW INGTON , CT. D« JO. lW'l_
Anwlnl' 1Yd", ..,II,... . ...... Ioo~ '"
ttIi ...... "'il "'. Thr FCC to.b,.
...... ito ~,lf'd R~_0..
...... lAW 1_ 8-.....f R~..t..-r It.-.
_<>I ra"97__~"-n
...~ --ntIfI·" T1w botI_
_ .. _ n .... A,nI IS. 2llOO. 1......
..,0 ~ I...- ' T«hni-
...... Gft><.rAl, .ond h ...........<J
a o.in&'" Morw cad" ."'f..i,,,........I ••,-'W" ""I"""" , ....J,.id<>&l·.abd·
i!y ................I ""' ""-'odoo
pro/k in.. , .. _ ,.;/, ....J",.,,~

oIlh.o' ind •• ,d...l'ub,ln,. k>conlnb.....
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Figu re 1. Top & side view of carrie r
and DSBSC antenna sys te m.
DSBSC el em e nt s s paced 1/16 wave­
len gth from ca rrier a n te nna .
No co up li ng between carr ie r a nd
DS BSC an ten nas.
Ca rr ie r a n te nna is omn id irectiona l,
DSBSC a re b id irectional.

Figure J illustrat es the addition of
one DSBSC pea k combined with the
carrier in the fie ld of th e antenna to
prod ucea modu lat ion pea k to the ea st.
The sum of the ca rrier and the E·W
DSBSC a ntennas produces a ca rdioid
pa tte rn when the mod ulat ion percent­
age is 100%. The curren t in the N-S pair
is zero at th is ins tant. Fig ure 4 shows
the antenna pa tterns 45 degr ees (of the
au dio tone) la te r.The a mplit ude of each
DSBSC antenna pair is 0.707 th e ampli­
tude of the ca rrier w hen the radiation
peak is on a 45 degree dia gonal . No te

Figure 2. RF wa ves in th ree an te nnas
for 100% s ine wave mod ula tion.

•

Figure 3. Ant enna p.atlern for sine wa ve
modu l.ati on peak Eas t.

tha t the ca rdioid rad ia tion pa ttern has
rotated 45 degree s. Thus the radi at ion
pa tte rn produced by the co mbi ned ra­
diatlon of the three an tennas for HXI%
sine wave mod ulati on is a ca rd ioid pa t­
tern which ro tates .-. t the mod ula tlng
frequency. Fig ure 5 illus trat es the in­
stan taneaus va ria lion of the RF fidd
stre ng th (at a receiver located north of

7 con linuf' d n u l P.ll&f'



Raa iat ioo P ~dk ( 1St Rlai lt io o peak Nor th

Fig ure 4. Ca rrier a nd DS BSCa ntenna fie ld strength patt erns and their sum which
is a rotating cardioid for 100% s ine wave modula tion.
Ca rrier po la rity is + in a ll d irect ions .
Rela tive po larity o f each DSBSC lo be is label ed insi de lobe.
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the a ntenna) a s the ca rd io id
rotates one revo lution.

Not e that wh en a rec e iver
located eas t o f the a nte nna is
rece iv ing th e po si tive peak o f
the si ne wa ve, a recei ver lo­
ca ted west of the antenna is
receiv ing the nega tive peak
of the modulati ng wav e. A S .1

result, the to ta l power dcliv­
e red to the antenna is con­
stan t ove r the ent ire aud io
s ine wa ve cycle. For 1000
wa tts ca rrier po wer, the PEP
of each sideba nd pa ir is 500
watts and the .w erage power
o f each is 250 wa tt s for 100'}',,

f'd~·P·"S

sine wav e modu lation . Thus
the tota l average powt,.·r to all
three parts of the an tenna sys­
tem is 1500 watt s. The s ig nal
as d etect ed by a recei ver is
th e sa me as wo uld be p ro ­
duced b y a con vent ional
transmitter with 1000 watts

WI Oll ~ [ yt ] " or AM ~ n v " loll" ~l t h 511l" ~~ v " OIO<,lU]at IOIl . ca rr ie r power and 4000 watts
PEP! •

Fig u re 6 shows th e block di ag ra m of
the ini tial 100 wa lt tran smi tter system.
Each linea r a mplifier was capab le o f
delivering 50 walts PEP . Th e balanced
mod ul ators p rov ided enough po wer to

Fig ure 5. Variation of fie ld strengt h as
cardioid rotates .

8
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Figure 7. Antenn. pattern
mod ula tio n peak Eur.

speech, each frequency co mponen t p ro­
duces a pattern which ro ta tes a t the
frequency of tha t co m po nent. Th us,
there a re ma n y small " rad iatio n pat­
te rn s" ro tat ing a t d iffe rent speeds (but
all in the sa me d irection ). Th e field
streng ths o f their ph asors add in the
d irection of a ny receiv e r to produce the
AM mod ula tion env d ope we a re used
to seeing on an oscilloscope.

Th e 1000 waft transmiller installed a t
WHO is mo re so phisticated as shown
in Figure 8. It generated up per s ingle

Figure 6. Block dlag ra m o f p rot otype lu nsmitler used o n 75-mc tc r p ho ne.

d rive the linear ampli fiers . The two ~

au dio ph a se delay networks, a t the bot-
tom of the d iag ram. a re designed to
have audio phase delays which d iffer
by 90 deg rees across the aud io band . II
is simila r to those us ed in 5SB exci te rs
wh ich employ the phesteg system of
5SBgen era tio n. Each de lay net work had
only three sections therefore the ma xi­
mum error was approximately +/ ·5
deg rees over the broadcast band o f 30
to 10000 l iz.The phase err or could have
been reduced by usin g fou r-section Iil-
ters or by lim iting the a ud io bandwidth.
For 5SB, the phase e rror mu st be les s
th an one degree for acceptable opposite
sideband rejection. Mo re p hase e rror
can be to lera ted fo{ Polyph ase AM be­
ca use it ju st affects the percen tage
modulation a t ea ch a ud io fre q uency in
d iffere nt d irec tio ns . The s u p p ressed
ca rr iers sho uld be in ph ase with the
ca rrier. Any phase d ifferen ce ca uses
amplitud e d istortion .

The ca rd ioid azim u th radi atio n pat ­
tern on ly exists fo r 100% modulat ion
with a sing le to ne. For 70% mod ula tion ,
the figur e-e ig ht ra diation patterns a re
o nly 70% the amplitude, a s illustra ted
in Fig ur e 7. When the a udio co nsists of
ma ny frequency components, suc h as

•
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peer tha t they used inductive coupling
to a bala nced pa ra llel resona nt cir cuit.
Each e lement of a sideband pa ir would
be connected to the opposite ends of
th is parallel resona nt ci rcuit. The tra ns ­
mitter was inst a lled in th e ph asin g net­
wo rk house located just a few feel fro m
the base of the a ntenna towe r. There­
fore, no tran smissio n lines we re need ed .
TH E MO NITORIN G SYSTEM

Since the AM wave is ge nl;'rated in
the an tenna field , the mon ilor rece ive r
was loca ted one m ile a way on a 45 de­
gree diagonal to the s ideband antenna
pairs. Thu s it picked up equal stren g th
signa ls from eac h sideba nd pair. The
demodulated audio wave was bro ught
bac k to the tran smit ter loca tion by
means of a tw isted pai r transm ission
line. An oscilloscope was used 10 ob­
se rve the waveshape of the domodu ­
lated wave. They a lso ins talled a mea­
suring system in a truck w hich they

Figu re 8. Block diagram of th e 1000 wall po lyphase t ransmitte r tested on th e
WHO antenna.

sideband and lower single sideband sig­
na ls using th e phasing scheme. The two
SSB linear amplifiers each had an out­
put of 250 wa tts PEP. Their RF outputs
were combined in ~assive RF networks
to prod uce th e two DSBSC s igna ls
needed for the ant enn as. No te that the
supp ressed carriers of the two SSB sig­
na ls were generated in phase quadra­
tu re. Afte r combini ng, the DSBSC sig­
na ls are still in phase quadrature.There­
fore , a 90-degree T-network wa s used
10 bring the USBback in phase with the
LSB. The RF power 10 eac h of the side­
band pairs wa s 500 watts PEP but il wa s
accom plished us ing two 250 walt P EP
linear am pl ifie rs.

The m E art icle! d idn't show the co u­
pli ng circuitry bet ween the three RF
ou tputs of Figure 8 and the a ntenna .
The inp ut impeda nce to each antenna
ele ment must be high beca use ea ch ele­
ment was a half wavelength long . I sus -

10
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Fig ure 9. Blor k di agram of bipo la r AM Iranmsitler.
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Figure 10. Perspecti ve v iew of Ca rrie r and DS BSC antenna elem ents .
DS BSC e le ments spared 1/8 wave leng th apart.
No coupli ng bet ween car rte e an d DSBS C ante nnas.
Bolh an te nnas s hou ld have iden tical bldirecttonal pa tterns.
Ca rrier an tenna radiales som e p hase in both d lrec tlcns.
DSBS C antenna ra diales opposi le phases in forwa rd a nd ba ck directlo ns ,

ca rrier. Fig ure 9 is a block di agr am for
a simpler bi-polar AM tra nsmit ter us­
ing the tech nolog y back then.Toda y we
would probably cho ose to genera te the
OSB5e sign.11ata lower pow er level as
in a 5SB transmitt er. Au di o signal p ro ­
cess tng or band limit ing sho uld be done
on the aud io sig na l and not a fte r the
DSBSC generator in order to kee p the
sidebands symmetrical.
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Ideall y, the carrier an tenna shou ld
ha ve the sa me fig ure-eight axlrn uth a nd
eleva tion pa tterns as the o ne sid eba nd
pair but, the radi ation pola ri ty mu st be
the sa me in bo th directio ns (the DSBSC
an tenna radia tes opposite pha se s in
oppos ite di rections) and it musl be
o rthogo nol to th e sideba nd pai r so as to
avoid coupling to it This antenna wo uld
provide 3 d B ga in a t the pea k of the
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Figu re 11. Ca rrie r an d DSBSC anten na fie ld stre ngt h pa ll er ns and th eir s um.
Degree tabl es are at 45 deg steps a long audio wave.
+/- to le ft of ce n te r is pha se of carrtee rad iolilion .
»t, to right o f ce n te r is ph u e of DSBSC r.di"tion.

radia tion lobe in both the forwa rd and
ba ck direction s.

One id ea is to use a pa ir of qua rte r­
wave ve rti cal s spaced a half-wave apart
and fed in-p ha se for the ca rrier an tenna .
Figure 10 shows a per spective view of
this a n tenna con fig ura tion . The sid e­
band pa ir is show n in th e ce nter. An­
ot her se t o f ele men ts nnen ted 90 de­
g rees fro m th e fir st wo u ld pr-r mi t
swi tching d irection by 90 degrees fo r
om nidirectiona l co ve rage. The gai n
would on ly be down 3 dB at thl' cross­
o ver points o f th e azim uth pa tterns
(which wo uld still be the s..'me ga in as
a n o mnid irectiona l sys tem.) Fig ur e 11
sho ws the carrier and DSBSC radiation
patterns and thei r sum by the wider
lines . Since it is a bi -phase syste m. the
pattern doesn't ro ta te .

Figure 12 illust rates th e- steps for ge n­
erating the AM wave. Th e PEP of the
sideba nd lin ea r is the sa me as the ca r­
rier po wer. The a verage pOWN with
lOO'Yo sine wave modulation is half o f
the carrier power.

A rem ot e monitor rece iver m,ly nol
be nt'cessary if a ntenna cu rren t se nsors
are placed in the an tenna lead s so tha i
Ihe ca rr ier p ha ses ca n be adjusted to be
the same. Also ill peak reading di rec-
tiona ! watt meier co uld be used to dS-

Figure 12. Steps fo r gene ratfng
phase AM in the . n te nn. fie ld .
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RCA AVR-20-A receiver a nd AVT-112-A transmitter. Note government inspector's
stamp above and to the left of the tun ing ey e tube.

ou tput circuit of the receiver has suffi­
cien t audi o to d rive a spea ker if prop­
er ly matched wit h a high quality 500 or
600 ohm to voice coil transfor mer. The
receiver is a sing le co nve rsion super­
heterod yne type w ith the inject ion on
the high side and an IF frequen cy of 455
kilocycles . Pro visions a re made for the
use of RCA AVAlO or AVAS3 crystals
and the FT-243s will work we ll . Power
co nnec ti ons a rc m ad e throug h a
Amphenol PC-4F connector.

The tub e lineup for the receiver is a
6S7 RF a mp lifier, a 6K8 lsi detector
(mixer), a 6F7 for a single stage IF am­
plifie r CW osci llato r, and a 6B8 for the
2nd de tector, AVe, and au dio output
ampli fier. High vo ltage required is 250
volts at 57 milliamperes but I have ru n
mine at the sa me level as the B+ for the
trans mitte r with no pro blem .Since no ise
figure is no l a fac tor here a litt le more
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gai n w ill no t mak e much differen ce es­
peci a lly on AM.

The AVA-126 power s upply is ma de
to operate from 6, 12, o r 24-volts a nd
this is not a n easy cha nge. In addition to
changing the vibra tors for the proper
vo ltage a minor amount of wiring is
req uired to the tr ansmitter and the re­
ceiver and so me cha nges 10 the power
supply to go fro m one vo ltage to a n­
o the r.

When WW II sta rted a few of these
sets were procu red fo r training a ircraft
of th e bipla ne Famtly and manufactur­
e rs as Waco and Curliss offered these
radi o se ts as an option Io r milltary train ­
ing .

Later in the war the ferry pilots were
us ing these as a ca rry rad to which cou ld
be used flight a fter fl ight by pi lot s need­
Ing a radi o to de liver planes from facto­
ries to mod ificat ion CCO INS.

co nt in ue d ne xt p ..g e
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Reu view

right, top 10 bo tto m]: Crys la l /VFO,
Ga ng T u ni ng, An te nn a Co u p li ng,
Band switch (the Plate Tri mmer is ccn­
tercd , justabo ve the bandswitch), Drive,
Receive-Send , Filam ent On / Off. Audio
Gain, Meter Selector. The phone jack
for a microphone sits between th e fila ­
ment switch and the a udio gain co ntro l.
Fou r soc kets fo r FT-243 crystals s ur-

ro u nd the C ryst a l/V r O
switch. Noticeably absent is
provis ion fo r CW opcrattoe .

At first g lance the rea r
panel a ppea rs to ha ve more
con nec to rs than wo uld be
nccess.uy. Upo n closer in ­
spec tio n one find s .111 but
t h ree o f th e twenty-t h ree
pi ns contained in the th ree
octa l connecto rs have a dis­
tinct purpose. An 8 pin ma le
brings power in to the Mo­
b ile a nd a 7 pin male pro-­
vides con tro l of the receiver
and antenna relay . Sho u ld
operation w it h a remo te
VFO be desired, a n 8 pin
female o ffe rs tht' necessary
power .

Front view of the Viking Mobile tr olln smiller In ad dition to til",6 Volts
needed for th e filam e nts and in
spi te o f wha t I sa id ea rlte r abou t a
'sing le h igh vo ltage su pp ly', the
Mobil e ac tually req ui res two o the r
DC voltages. o ne called ' h ig h' and
one called 'low' . Since the curren t
dema nd 0 11 the lo w vo ltage s up·
p ly is nearly constant, the low vo lt­
age can be derive d with an appro­
priate dropping resisto r fed from
the hig h vo ltage so u rce . Rega rd ­
less of origin, the low volta ge su p­
ply m ust be capab le of provid ing
from 250 In 300 Vo lts at 55 to 70
rnA. Any su p p ly ca rab ll' of 300 to
600 Vo lts a t 130 to 150 rnA will
sa tisfy the high vo ltage require­
ment.
Ci rcuit Detollils

The Mobile spo rts a d ttterent tube
line u p than on e m i~ht e xpect fo r a rig
int rod uced in 1953. Fra nkly, I e xpected
to see a trio o f 6AU6's as in ,1 Viking II.
Rath er, they have been rep laced wit h
the same nu mber o f 6 BH6's, the first (If
which is co nfigured as a Pie rce oscilla ­
tor that is electron co u p led to allow
freq uen cy mu ltip lication. O n 75 mete rs
the oscillator p la te ta nk is tu ned to 75

21 con li n ut' d nul p" s t'
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Side vie w of the Vik in g Mob il e

ping resisto r/ s, prov ided fusi ng and
had large terminals fo r a ll achi ng cab les
to the battery. Another op tion was to
bu ild or pu rchase a v ib rator typ e sup­
ply although John son nev er o ffered one.

Sorting out the see mingly end les s
ways to connect power to th e Mobil e
wa s mo re difficult than understand ing
its simple RF a nd a ud io circui try . This
difficu lty ste ms from the wide high
vo ltage ra ng e the trans mi tter accep ts
and tha t cer tain installations m ight use
transm itter power for the receiver (in
most cases a conver te r) while o thers
might borrow power from the rece iver
to pro vide the low voltage req ui rement
of the Mobile. Add ing to th is com plica­
tion arc choic es concern ing how to
power a remote VFO and whe ther or
not to pow er the Mobile 's osci ll ato r
stage for increas ed signa l streng th in
the receiv er d ur ing the tune or ze ro
bea t mode.Since I sus pect most readers
will no t likely use a Mobil e 'mobile' , I' ll
leave fu r ther mobile power s u p p ly
stud y to tho se readers In ten t on recrea t­
ing the earl y 50's in molion.

Res to ra tion a nd Ini ti al O perati on
With fou r Mob iles gathering d ust and

needing restorat ion , I cer ta inly did no t
lack stud y nor work material. I decided
to restore the ne xt-to-the-be st looking
one first , hoping it would Prvvv worthy
of d riving my Thunderbol t. If I could
get o ne Mobile to p lay well then I wou ld
take on the others . Would n 't yo u know
it , sho rtl y after I bega n my sea rch for
in forma tion be yond w hich a man u tac­
ture r normall y provides, a ' parts rig '
was o ffered to me at an irresistible price.
Now, faced with five e xami nees, this
exami ner wa s reedy.to get busy.

As usu al , any rig that 's been mobile is
wo rse-fo r-wear tha n o ne that ' d odg ed'
that bulle t. Th is postulate applies to my
qu intet. Seeming ly ra nd o m holes o f
va ry ing size a nd ha ving no a pparent
purpose dotted four o f my five cab i­
ne ts, bearing witne ss to earl ier mole s­
tations. I fou nd it amusing tha t the re­
cently received ' parts rig ' was the on ly
one whose cabinet had no non-origin ,11
holes. As I wa s more concerned with
how Mobiles perform than how the y

23 co nt in ue d ne xl p"g~
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Bru ce Howes, KG 2IC, in hi s ham shack . L to It: B&W T-368 xmtr; B&W M E-163
dummy load /5W R b ri dge, Nye-Viking tuner, Co ll in s R-390A (in rack) , a udio
processing gea r (all ART) . Th e mic is an Elect rovoice R[;-20.

Ron Ostma n, W0 NYQ wit h h is fat he r Bob , W0BQV in hi s vin tage s tation . T hey
had th e Globe Kin g o n the air fer the 15-m l'tI' T[am b n ree back in October.

2.



Gary Willey, W4ZXS with a BC-610 he Is in the p rocess o f res tori ng. Th e
modulator chassis is in th e ce n te r (note the 100Tl-ls with filam ents lill and the
final with the 250T H is o n the top.

27



The Rohde and Schwarz EK-07
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'lor 1""""'" focM,.. hk • T., ,,, T.., k
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T he EK-07 and a n R-390.

Freq uency stahi lity of the PLLis ba sed
on a mix lwlwt'en lhe fund amental from
a variable LC ma ster osci llator wh ich
turws from 3.4 MHz 10 6.4 Mll z and
selected harmo nics from a TCXO . It is
rumored that the d esign work o n the
EK-07 was star ted from WW 11 in 194 5
during which lim e the -Germans already
had so me p ro to types using the rLL for
frequen cy s labiliza tion as pa rt of their
wonder we.1 pons arsenal. When ex am ­
ini ng Ihe sc hematics , o ne wi ll noti ce the
immense quantity o f ad justable co m­
po nents used in th e desig n.There are 36
trimmers and 12 slugs in the IOCdl osctl­
ta ter sec tion a nd there a re-an additional
36 slugs and abou t 100 trimmers in the
RF fronl end! And there-are many more
trim mers and s lugs in the PLL unit it ­
self a nd still more in the IF sec tions a nd
else where .

The F.K-07' s r LL ha san ability to lock
on ly within a 250 kc o ffse t in the local
osci llator (VCO) and thi s is rather di s­
mal by modern standard s. In o rd er to
work Mo u nd th is limitation , the IOC.ll
osci lla to r is al so tuned by a sec tion o f
the tuning capaci to r toget her with the
fro nt end circu it s a nd the mast er oscil­
la to r as one tunes ac ross a 3 Mlb span
o f each ba nd with a multi-gang tuning
ca pacitor. Over an en tire tuning span,

the local osctlla tor m.1 Y ccvton- from
corr ec t Iracking in freq uency and the
PLL will ad ju st it s frequency back 10
tergct via an AFC circuit . Th e osci l la tor
shou ld nev er have a n o ffsl"t of mo re
th an 250 kHz from Its target freq uency
ot he rwise the PLL wfl l loo se lock . O nce
a n unlock co nd ition ex ists , the I'Ll. w ill
conti nuously SWt't' p its AFC line .11 60
Hz causing reception to become impos­
sible until lock is acquired (if ever ).
With a he al thy PLL, .111 this business is
co m p letely tran sparent to Ihe user.

If the PlL modul e ever need s to be
repai red or a ligned, cha nces a rt' it is
going to be very difficult 10 se rvice.
Many of its adj us tments a nd hostpoin ts
are not accessib le . The modu le ha s to
he remo ved from th e receiver to access
the service points underneath. I used a
home made ex tender ca ble usin /o; spade
lugs 10 all ow me to h'st tho mod u le
outside th e re cei ver. It see ms to me this
module WdS origina ll y allgned and
tested in a specia l tes t j ig and when
con nec ted to a host EK-07, no mo re
adj ustments a re 10 be ma de. An y prob ­
lems wi th this module simp ly dicta ted
repla cem ent . My Rohde & Schw a rz
" Ma in tenance and Se rvice" ma nuals o f
bo th German and English vers ions do
not su p p ly ilny dlignmt'nl p rocedu re

( o n li n uf'd n~_ 1 JI.lgf'
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ve rsio n is Implemented 10

250 kHz using tbe PLL's
ma sler oscilla tor as the co n­
version osc illa to r il!lt'lf. IJe­
low 3 Mllz, the co n ve rs io n
osctllatoe is a stra igh t vro
wilh no Pl.L control. IF im ­
age rejec t io n is specified by
Rohde and Schwarz a s bel-
te r tha n 70 d Bbelow ti Ml b;
a nd better th an RO d IIabove
6 M llz Give n t hl s
company's rcputatum, Isus ­
pect the actual figu res Me
m u ch h igh e r tha n th e y

clatm. Stoc k IF sl'l t'ctivity is imple ­
mented a t 300 kHz using two sec tions
of fou r loosely coup led l C ci rcu its in
tandem and one tube sta ge 10 co mpt·n ·
sa te fo r insertion loss. I had 10 physi ­
ca lly inspect the selecttvity circu its o n
one EK-07bcca use there was some ma l­
fun ction. When I o pened the selt'Ctio n.
filter cov e rs, I wa s so s u rp rised by what
I sa w that I felt the u rge to q uic kly pUI
the covers back on immedtately 10 pre.
vent any of the pa rts from t'sc.lpi ng .
Th is ci rcu it alone h.1 S stx ty (60) atr-dl­
electric trimmer capacito rs al l cra mmed
togt,thl' r inside Iwo small shielded boxes
plus -I more trimmers below deck. The
trimmers looked like people s laring at
me fro m the g ra nd sta nd of a Dodgers
ga me as I walked to the baiters plat e.
The 300 kHz inductors are fixed induc­
tance ty pes wound ins ide se lf-s hie ld ­
ing pot cores mak ing them vNy sma ll
a nd co mpact. The bandwid th selecto r
swi tch isa gea red ro ta ry having 20 poll'S
and is about 10 inchee lo ng . Co ns truc­
tion a nd des ign ap p t'a r top q uali ty . In
the two narrowest band width settings,
ident ical crys ta l filters Me s witched in
at bot h sec tio ns. Th ere is s urp risingly
negligib le " ring ing" when receiving CW
with the na rrowest band width o f 300
Hz. Skirt selectivity is w ry good a l .111
bandwidth selec tio ns . The narrowest
ba ndwidth se tti ng is ma rked as +/ - ISO
Hz, which means a 300 liz bandwidth.

Back pane l of the EK-07 s ho wing th e
exha us t Ian and vari ou s .lIccess j.llcks .
Th e AC j.llck is .li t th e low er left. Th e
l.lIrgeo round co n nec tors .lire for a udio.

for the Pll o the r tha n a basic " how it
wor ks" descrfpnonend some freq uency
facts . Documentation is a ve ry fa r cry
from what is co mmo nly su pp lied by
Co llins for exa mple. There art' no illus­
tra tions Ihal show yo u how a part icu la r
mod ule o r co mponent looks like or
where they art' loca ted a nd ass umes
yo u alr ea dy ha ve a good dea l o f know l­
edge about the EK-07. Ap paren tly , th is
se rvice manual is no t intended for a
general au dience and g iven the co mpli­
ca lio n, I th ink the implied me thod of
repa ir was 10 send the rece iver o r mod ­
uleback tothe factory . Ifo ne has eno ugh
expertise a nd resources (o r d espere­
lion!) , the given info rma tion is suffi­
ctent to perform repairs and with mod­
ern test equipment, it ca n actu.J11y be
quite fun .

The front en d uses tw o independent
l C ci rcuits in tande m before the Sing le
RF amp follo wed by one more LC cir­
cu it go ing Int o the lirst mixer. Above
6.1 MHz , recep tion is a double conve r­
sion wit h a fixed first IF o f 3.3 MHz.
The 1st co nve rsion oscill ator is a VFO
stabil ized by a Pll while the 2nd co n­
version oscillator is an xta l oscillato r.
From 3.1 MUz. to 6.1 MH z, singlt' con-
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EK·07 partially rem oved fro m cabi ne t.

minum componen ts maintain thei r
dean appearance with lime . The LC
circuit s for the RF front en d plus loca l
oscillator is ass embled in to a rotating
turret wh ich is mou nted inside a mas­
sive z-plece cas ting and the entire as­
sem bly is floa ting on rubber mounts .
There a re roller chains with automo­
tive-lookin g tc nstoners a nd gears a ll
over the unit. Tiny ba ll bea ring s are
used in the tunin g sha fts. Knob s tha i
control rota ry switc hes a re fastened to
thei r sha fts with long bo lts that pass
through threaded holes in the shafts
mak ing a loose knob virtually impos­
sible. The ba nd switch feels "good" a nd
very solid when you flip the ellipt ic
knob from band to band (like a Cetreg
transmission!). Whe n yo u select the
highest frequ ency ba nd (30 MHz ), one
more clockwi se click and you art' ha ck
10 the low est 500khz band .

An unusual featu re of this receiver is
a multi-posi tion ro ta ry sw itch w it h
multi met er on the fro nt panel for In ter -
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nald iagnosti cs. At the Ilip o f this switrh,
one ma y chec k 22 speci fic paramete rs
such as B+, Regulat ed B+, Oscillator
o u tp u t, I' LL performance, AGe perte r­
mance, ind ividual IF s tages, RF st age,
a nd many more. The dedica ted multi­
meier ha s an Mea marked in the scale
whe re read ing s shou ld fall tn to mu ch
like a tube tester multimeter , AI some
test position s, speci fic tube e missions
are ac tua lly measured . In other It'st
positio ns, ov era ll stage or system per­
fo rmance is measured . Th is was VNy
helpful in di ag nosing problems with
th e rece ivers. I th ink .10 experienced
EK·07 tech ni cia n can probably te ll
which speci fic co mpo ne n ts are bad o r
o u t of tune just by looking at the boha v­
ior o f thc read ings. Give n thi s expert ­
ence, I sus pect the EK· 07 is actually
very l'asy to d iagnose and repai r und er
the hands of such .1 tec hn ician . In fact ,
our co un terpa rts in Germa ny mi ght
sta te tha t a n R·390. is mu ch harder 10
repa ir! No l .111 tubes art' directl y tes ted

( o n lin u t'd o n pagt' 4 1



Restoring Paper Capacitors
by R~y Oslerw.lold, N 0 DMS
P.O . 8o~ 582
Pine, CO. 80470

A lilli e while back an acquain tance
asked if I wo u ld restore hi s 1940 Zeni th
broadcast console radio. I g Ul!SS he 'd
not iced my o ffice photo of.l backlit '36
Zenith d ial ! I ha ve done this work on
occasion for those wh o are not in a
hurry, and he assu red me I co uld ta ke
my time . So, we reach ed an agreeme nt
and I picked up the old receiver for a
t r ip home and some restora tion work.

When Ido one of these I try toleeve es
much as possible in origina l cond ition.
I Iry 10 eithe r find o riginal bra nd tubes
a nd parts, or repa ir the o riginals as nec­
essa ry. One time I rew o un d a burned
out broa dcast band osc tlla tor col l and it
was kind of like do- it-yourself brain
surgery . bul I gol th ro ugh it. Unless
stronger resto r..tion is absolutely nec­
essa ry to pre vent further deteri oration ,
I only clea n off surface dirt from the
ca bine t and chassis. lt ry to preserve the
ambian ce of the o ld set by not washing
away th e fa ct or y in k inspec t io n
stampings or pa rt nu mbers . t lea vc old
repa irs alone if possible; tha r's pa rt of
the set's history. Corrosion is removed,
but onl y as mu ch as is nec essary to
prevent continued degrad ati on . From
my point of view , nothing looks worse
tha n a vintage chassis whe re som eone
has rudely rep laced an old wax p,lper
capacito r with .1 piece of plas tic. Thi s
a rticle shows how I get around this
problem by repa iring had pnper cnpa ci­
tors. There ar e othe r methods to visu ­
all y reprod uce postagl' sta mp micas and
molded paper capacito rs, but thi s will
be th e subject of a fut ure a rticle.

A few things M e needed to get the
wo rk sta rted . The main ingn'dien t is
beeswax. Don 't try paraffin wax as used

Fig ure 1.

in canning beca use ii ' s th e wrong color
an d is har d to work w ith . I got a big
ch unk of beeswax from a honey pro­
d uce r, but I've see n it for sal e in cra ft
stores an d hobby sho ps. You don't need
m uch. I've got about 5 pounds worth
an d th at 's probably a two-hfettrne S Up""

ply. Also req ui red a re a new single­
edge ra zor blade. stee l stra ightedgc, and
a n old sty rene foam meat tray from the
store. Get a coupl e of small alum inum
ca l-food cans , an egg ca rto n. an d an old
dinner spoon and you' re in the ce pact­
to r bu siness.

Figu re 1 is a pi ctu re of the firsl ca­
pacito r to be rest ored . Th is was tak en
rig hl after it was cui ou t of the chassis .
It is a screen bypass on onl' of Ihl' IF
amplifiers. I always leave long pieces of
the orig inal lends in p lace so tha t I'm
sure where it ca me from if I gl' t Inter­
ru p ted a nd can' t fin ish everythi ng righ t
awa y. It is a lso im po rla nt to follow the
orig inal compone nt routing. Whi ll' OIH.'

is ab le to crank rebui lt ca paci tors ou t
like a production line, it is better 10 do
the m one at a time so th at the o rigi n., l
compone nt layout an d wiri ng layout is
p reserved. This is importa n t in these
old broadcast receiv ers. They a rt' no t
communica tions quali ty••md were bui lt
10 meet a certain productio n cos t. The
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Figure 2.

Figure 3.

designers a rra nged all of the compo­
nents and w ir ing so the thing wou ld
wo rk!

To get s ta rted, fill one o f the alu mi ­
num ca ns wi th hut wa ter a nd get iI
bothn g. While yo u're waiting for the
boil, take the razo r b lad e a nd sli t the
papl'r co re on the sid e of the ca pac itor
that you don' t want to show . I usually
cu t right abo ve th e part nu rnber or pos­
sibly o n a sec tion wit h no writing. Grip
the end of the cap wi th pliers , as show
in Figu re 2, and quickly dip it in to the
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boiling wa te r . Thi s loosens a ll of the
wax o n the tnstde tha t hold s the core in .

In Fig ure 3, th e o ld guts ha ve been
p us hed o u t with th l ' rounded e nd o f a
so ldering tool. Somet imes the end s of
these old capaci tors have been sealed
u p wi th shellac. Us ua lly it's not muc h
of a sea l, b u t if the o ld co re is tight
inside th e cardboa rd tube, dip each e nd
ba ck into the boi lin~ wa ter un til the
co re pushes o u t. Don 't leave it in the
boi ling water too long or the cardboard
will disintegrate . Save a ll thl' o ld b its of
wax . They can be added to yo ur W ,l X

pot so the color comes out looking old.

Fig ure 01.

Now we are ready to ad d the new
parts. First . run a thi n bead of white
glue along th e cu t a nd hold th e repair
toge ther wit h ,1 til' fro m a bread sack.
(Fig u re 4) Wh ile th is is drying, p ress
the end s of the ca rd board capac ito r tube
int o till' sty ro foam con tai ne r to form it

circle. Then cu t out the two circles of
foam, whic h are u sed for new e nd s up­
ports. This is show n in figure 5. Pu sh
the new capacitor a nd the new e nds
back into the old tu be and wa il for the
glut' to set.
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Figure 5.

Figure 6.

Wh ile you are waiting for the glue to
set, melt down the beeswax. BE CARE·
FUll MOLTEN WAX IS FLAMMABLE
AND THESTOVE IS A HEAT SOU RCE!
Use only enough heat to just me lt the
wax becau se you want it 10 se t up
quickly a fter It is po ured int o the core.
Figure 6 shows the melt ed wa x con­
tai ner . I leave th e spoon in the wax pot
wh en Iam done, ready 10 go for the next
tim e.

Fig u re 7.

Figure 7 shows the capacitor sta nd­
ing up on the egg carton.Ca refully pour
in e nough wax to fill in the ~'nds, leav­
ing a ro unded blob of wax a rou nd the
compo nent lead wire. The wax shou ld
be only hot enough to just melt, and it
may ru n dow n pa st the foam sea l.H Ihis
ha ppens just le t it coo l. The wax wi ll
sea l the cracks and th e next pour fin­
ishes the job. Wa il un lil the wax is co m­
pletely har d , and then do the ot her end .

The last picture has shown the rebuilt
capaci to r re placed in the chas sis. J set
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Figu re 8.

the part in the re fo r the photo . Later on, Ihc o rig ina l "spag he tti" insulat io n wa s
added and the lead s wert' p ro perly sold ered . After it gets a Iiu le dirty it ca n 't betold
from original by a cas ual glance.

This is just a genenc producti on line Zenith ca pacitor, If you've got a !id wilh
some rea lly nice capaci to rs with adverustng .u t on the cores . like the o ld Sp r.tgue
600 Line, o r G rey Tige rs, now yo u can con tinue to enjo y them while the mod ern
parts inside do their th ing. In fift y o r sixty yl'M S, a w hole new genera tion w ill be
abl e to see what vintag e electronics wa s about . As mention ed a bove, a fu tu re .i ruc lo
will go into W.lyS of reproducin g postege sta mp capacitors and molded p,lpt>r
capa ci tors . Keep those fila ments lit! ER

AM I loIl n uuy 2000 V pdoll l~ from Poll 8 11' )
of those in the old slid e show art" now
SKs. On the bright side, th ere an' many
new calls associated with AM now.
Actio n Required - Send a piclure(s) of
you and your Year 2000 shac k 10 AM I
Headq ua rte rs. The best p ictu res w ill
have yo u s tand in jl; ne xt to , or c peraung
you r eq uipme n t. Stanc p ict u res o f AM
gl'a r, wi th the possible exception of
homebrew are pn'tty sterile. Make su re
you are in om' of the pic tures with you r
gl'a r. Use a ca mera with a wid... angle
lens if possible. (Some o f yo u ha ve suc h
big transmitters in suc h sm all rooms
that you can' t t"kt.' a co mp lete pi cture of
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It witha reg u l.l r lensf j If you bavesome­
th ing notable in yo u r shack o r "bout
your sta tion or yo u r station loc at ion,
try to get it in the pi cture, o r at le.ls t in
a litt le write -up tha t you include with
you r pictures. Slides a re best, h ut s lid l' s
can he made from your prin ts. Send
laq; er prints if possib le. If yo u ha ve a
digit.l l ca me ra , sen d high q uali ty im­
a~t's 10 d.tl{".ga~nllll@compa'-l.ctlm or
sen d in a diskette with the im age. And
plan to come 10 H am vention 2000 (May
19-21) Ihis year, if you can . ER



REVIEW: A 1'ICTOR1AL HISTO RY Of CO LLINS AMAU'UR
RAmo CQ UlJ'M£NT by J,/I y H Miller, KKSIM
.. , II. M i< ~ ...1C....' ..hl. WI RCN EUZ

Anhu. Col .. ... I'o'''CXX (~Iq .....
Ifur . Adio po.- i.. n«y _ '" llw
.....".u. ot.omd Iuo"'--... ,.,.."C
...... ill Ihr H'" 1'1)()o ,,1_",,&
"'_il~ ' or hn 1<-11 &IN""'" ...
d", "P"".""'" ;" h.. p" ~;"

C....... bf""k low. ' ''' lou,l, hit COG\-
PM" Ar>d , ..,.....,_ ..... ~11....(..
by prnd 'N hnnl .Ad", "'l"'P-
_ -,. ..... ld lou, . WlwoIIhr
s.r:ond World w•• <. _ Call ,... llAdioo
~ ..,.j I«t.. nod ""I"ip-
......, for Ihr ..ill ry 'h.o' IS ..ill ...........
_'. ...... . 'lwTCS_IorIhrN••,
And ,Iw AAT·I) If.......' __ 1t 1d
""' I'Ot<d ,h.o,.It... WW ll ' lw A .
U .... prad u<ol'd I_ ,h... I~ 0' ,Iw
Ct>lh R.dioComp"' '', ·I I ''- ...,
lor , , i..... ,..••.O"'p, ... Uw,«., ,
_,of" io • • ~.'" -II) Y"'" old, Colli...
. "'.'n" "'l uipm.... ' I. hi,hly priz rd
'<>d.y by coll""'n,,,.nd .''''oH' ••di<>
....'li i • •h b<c. u"" II .."'!......" "". b l,
•" pt , . ,h • • <m" o f "'m. ri <on
v ' uto. .Ioc' roni< I..","' otk", ' 1'.1
d,"ig..,

Thi. 10 I.y M, II" . ·, _0".1 btJok on
Col l I"',"". ,Iw fl •• , torII" ,Iw PoeK£T
CUlDf TO COl.LINS AMATfU It itA·
010 f Q UlPMfNT 1 94~ '" 1980 ..hl<h
... . p..bh.h,d in 1Y"'i , I ..... , ...., i , It
. ti l l h....d In ,"" ElfCTRIC RADIO
STOlI.E ....... , i..d~in, 'rom ,"" f">f'U.
Lon', ..,th ..hldl,' «1 ldoubt
II ,hrt'O' y rop ,,11 ,Lob".
Jo,'o k don _ d..ph ,he
I'IXkET CUIOf' , ..oy · ,he Ii,..
voI_~ ,<1 <1, "" Ihr
"'lwr-n' ,....u ,fw h'"
........ an lIw PfOf"Ir' It ""'r-
,.... "I II.... w ... , Colh CoI....-.
_rvwUtt rd,__I_
to 1_ ,... _ AIoo wn'_ Ar>d put>­
boIwd 1n'ft"..1 ...,Irood h>m>t'y bnoh

_ dftcnboroo h"..wlf .... ·wll....,......
ond........ 1.~i.. " .

Ald""'I" "-lill<'l- 'I ....... """'- ....
tIw Coli prod <>p-
re-<' tIw h ." "'-Ie _
nioruca ,p l . 11 l <"-
lou. _ look • • , ",-" orwl

t1w_ u,1'""J''' ''''0..«1 .."" ......"""lI- prnd"'""'ll,1w rOod_.
............_Id ~'p«1 f.... tIw h,l<

tIw _ 10 pt'Ol'......, il'""•• 1...t ,,,
h .. nd 01 rN*>lI'."'" _ d •
infII; , ........ rwd .1,-.1, I IIw
Colli ' "I,.nd p.ot.ol>., a-
...... publiahl'd . Ot __..v.....

....... by 1hl, J'fDI' ..Colli... n>t-
l""l.. n .1 ·h i . , h as Ji.,
Sf'''in,," W"'JCEX ..ho -...t>lord
,he h.. ,liv. col ...... _ 01 Colli,.. poo-
....,. 1h' ...."". (..nd ..ho w.""' ....
~I"'l , in, .<>du<lionJ Otlwn ,
S~ rO' ly con t"b.. ,1"d 'h"" ph" ,...
S•• pho 'O' ," 10~If", ' ind ".) " I\i 11 W"-....
k "'lJ t W. f uund nd 1' ;,1 ' E l·
lUI .. , ,h~ C"lh (",,11,..·' "'i~·

'i..... Roof 1I1,,,,k.,,m< KI1I)AS (" I', of
,h~ f".. "0111"('" Iltn . ........1111wo. king
a' Rock w~II -C"Il, ...• C<'Il.t R~pid. I.·
<fJityl, Chu< k C..nwy W, IC llI ce "l h...
A....'''ur R. d ;., Prod ' U M /:'"
1'1'57.I_J ..nd n y .
_ . to ....... , I, ,. 'lu ltr ,"" rho ..
.. Ib.. m! R'1'rod k ... '" . ...... ph.>tu-
, pt..I." ll ' ..nd Millr'·' Il". phK
d ig k.nd ,he r n ..-. to ....

hi~rornplrtrwntl'd"" ......
I p""I('UI... ty .......,«1 llw n

..n llwwanholA..· kl on-t
C ; W........~, W5OlV;£......
r.P1'"'Iu.. t..t.E.Z. Tlw __ ....~.
of sse- (who _ SK,.... """-
dw loool ....pul>I••l'I n 1_ 1>4.) •• _ ..
WOGfQ .nd ",hen,,",",,,,, po' .
~n__lK1 I.. •



..I••nd ,," M",,><I lh."""y h.o .~ ~n
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1_ 1"- hi . II:WM·1 .1.1"", in ••ml ·
co...no! """'" .n' ..nn' "", ... Ihrown " If
• b.le""y 10 ...,. blt . h """.,,1 wilh
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