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AM International Update
by Da le Gagnon, KWlI
Interim Presiden t

AM Jam bo ree, November 25·28
Plan to operat e th e A M jam bo ree o n

Thanksgi ving Weekend from Thanks­
giving Day th rough Su nday ev ening
November 2M. Look {UT Jamboree ac tiv ­
ity on to, 15 an d 160 me ters. Excha nge
of co n tac t n umber s and AMI certifica te
numbe rs is optio na l. I enc o u rage you tu
send ill a rep ort of yo u r [am buree expe­
ricnce .
Mem be rsh ip Hi ls 400

Membe rsh ip at th e end o f October
topp ed 400. Over 40 people si gned up
at the Hosstraders Ta ilga te Swa p fcs t
and Flea m arke t on O ct. 15, 16. AM I
Headquarters' new banner (1.5 f t. x 6
fl .) d rew most o f th e new mem be rs in .
Andy, WA4KCY, ha s se nt in at leas t

that m,ln y new m embers from hamfcst s
i n the So u theast in thelast few m onths.
Write if yo u need 10 USl' an A MI ban ne r
at yo u r loca l radioevent .
Nominations an d Blectlous

Nominations fo r A MI Rl'}.;inna l Di­
recto rs , Presiden t and Treasurer are d ue
in to A MI head q ua r te rs in Nov em be r.
To have a n ame entered in nom in ill ion
for a n offk l' , till' nomim-e m ust be an
A MI member a nd m ust be wllltng 10
se rv e. You ca n nominat e yo u rs elf if yo u
arc Int e rested in servi ng. A s la h' a nd
ballot in formation will be publ ished in
[I< in December. Vnl i n~ will IJlTu r at
th e end of December. Vo tes wi ll be tal­
Hed in d ependen tly and w ill be a n­
nou rm-d in janu ary. ilK

Amplitude Modulation International

nar ry Wi~l'man

NM:SW

is rrr tilird rn t...a ", rlll"« "r ,\ \ l l n tr n ,al i" " . 1
. lId is r"r"" ra~rd t" hr .,·t ;'-r i ll l hr ..,j"~'lII rll l .

l 'r"",, ' l; "', a",II" ' ''''''ali"" "r "~I i n II,,·
'\ lII alt' " r KK,Ii" frr'ln r"ry ' l' r r lr ll"' .

I \I ~W ll",''' \ " "- .

~- - -

Th is ha nd so me m embenohip ce rti fi cate (8 J{ 10, suita b le for framing) is gi ven to a l l new
members. T il join AM I send $210 AMI, BOl( 1500, M erri mack, Nil 03304-1500
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The R-I0518/URK. Knobs ac ross th e bottom set te ns o f megacy cl es, m egacycles ,
and hundreds, tens an d kilocycles. The outer knob at the upper right sets IOOCI'S
or (in the R-I0511 5UO el's units; th e inner knob co n tro ls co n tin uo us luning of 1
kcs when the outer knob is in th e 'V' position. The s im ila ri ty to the SC·9 01
transceiver lER, August 1991) is no acci d en t; both se ts are Dendi " d esigns. This
photo was taken b efore s la rt in g dean-up operations .

Design
This is a Vt'ry co m plex radi o; I co u nl

ab o ut 50 crys ta ls and ov er 150 transl s­
tors pl us two tubes and seve ra l in to­
gra ted circu its.

Mechan icall y the R-I051 co nsis ts o f a
shallow a lum inu m chassis with a die
cas t fron l panel. The se t is mou nted on
slid es in a w eld ed alu minum cab ine t;
when pulled out it can be pi vo ted up 90
degrees to service parts on th e bottom .
A ca b le ru ns from th e rea r o f th e cha ssi s
to the ins ide of the ca se; pow er, cu n tr ol ,
anten na , and 5 Mcs frequen cy s ta nd a rd
co nnect ions a rc on th e ba ck of the cas e.

Mo st of the electronics is in s ix mod­
ules: the RF ampl ifier, sy nthes izer / fre­
que ncy tran sla tor (loca l oscilla tors a nd
mi xers ), m od e selecto r [rne chartical fil ­
te rs), tw o IF/ audi o sections (USB/ AM
and 15B)a nd freq ue ncy s tand ard . Th ese

5

mod u les p lug in to the top of th e chas­
s is .

Th e syn thesizer/ tra ns la to r is oflt'n
cul led th e 'si x pack ' beca use of its s im i­
larity in sha pe to th e fami liar fiber, alu­
m inu m a nd flu id equipment. Th e R­
105 1 u nit is abo sim ila r in ha vin g s ix
re mo vabl e subasse mb lies.

The RF sect ion and synthesizer / t r'lns­
l.uor a re con trol led by th e tuni ng kno bs
n n the panel . One input is provided by
throe bic ycle cha in d rives opera ted by
the 100 kcs, 10 kcs, and I kcs kn obs.
These chai ns ope rate ve rt ical sha fts w ith
di sk and pin cou p lings w hich ma te with
the modules w hen they're In s talled . Th e
ot her co mes fro m two groups o f five
w ires w hich a re grou nded or opt' n in
va rious com bina t ions acco rdi ng to th e
settings of the 10 Mcs a nd 1 Mcs knobs.
These wire g roups con tro l motors in

cumln ue d nl'"x1 P"K"
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Top view of the R-105 1. Rem ovable modu les fill the set to the bri m m.lking l'xh>nd er
cables esse ntial fo r a ll b ul the s im p les t servi ce operations . Across th e fro n t [left In
righ t) are th e syn thes izer/ t r.l ns la lo f and RF a mplifie r; at th e re ar art' the fn 'LJul'ncy
s ta nd a rd, two IF / a ud io units, the m od e sulect module and the pnwl'r s u p p ly ),

The osc illator we ' re co ntroll ing is a
conven tiona Icrys tal-co niro lled Colpi Its
ci rcui t ex cept tha i there is a varacto r
d iode in se r ies w it h the c rysta l. A
varaclor di od e is a voltage variable ca­
pacitor; by adjusting the bia s o n the
diode the crys ta l frequency can be va r­
ied a kil oc ycle ur two. Inc reas ing the
diod e bias red uces t he ca paci ta nc e
which inc rease s the o pe ra ti ng Ire ­
quency.

The megacycle synthes izer selects o ne
of 17 crys ta ls acco rd in g to th e mega­
cycle knob se tt in g; le t' s usc the 8.5 Mcs
crys ta ls (sel ected w hen the rece ive r is
tuned to 11, 21 o r 28 Mcs) in thi s e x­
ample. Ac tua lly, this crys ta l is e tched
to opera te a t 8.4\1\1,320 Mcs for a re ason
we ' ll sec sho r tly.

The crys ta l oscillator output is o ne
inpu t til a mi xe r; th e o ther is th e 1 Mc
harmonic s ignal. The ou tp u t (If the m ixer
is tuned 10 1.5 Mcs. Al though th e m ixer

7

p roduces a ll rom hi nat inns of tf n- nl;lny
input frequencies . th e o n ly two w hich
wi ll get throug h th e o utput tu ne d cir­
cu it s arc the beats between the crys ta l
f reque ncy a nd th e secon d ha rm unic
above and belo w it, namel y III Mcs .Il1J
6 Mcs . Assuming the crys ta l osci lla to r
is 6HO C I'S below 8.5 Mcs, th ese beat
freq ue n cies wi l l be 1. 50(),6~0 and
1.499,320 Mea, respect ively. These s tg­
nal s w ill be ampltfied and then detecn-d
by a d iode.

The diode output is the bea t nlltl'
bet ween thl'se or 1360 C PS . A DC a m ­
p li fic r rect ifies thi s s ign a l and tu rn s it
into a n in crease in the bia s o n the
va rica p, rai sing the crys ta l osc illa tor
freq uency.

Th is sou nds like a ci rcu it w hich could
reduce th e e rro r in th e crys ta l osci llator
freq uency to a sm all va lue but not to
zero. How ever as the frequen cy error
nears Z(' W , th e ci rcu it beha ves a bi t dlf-

conlin ued ned pag"
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A Superhet for 160 & 80 Meters
by Uub I>t-nn ison, W2I1BF.
82 Viq;inid Aw .
Westmont, NJ 08 108

Suo n .llh'r huilJin); .111 AM tran..mit ­
n-r, I l>q ; .1Il lhinkin~ aboutan ultl -l inlt'
lilt..· n ·...·i vr-r III j.;11 w ith il. I h .lt l <,(1 1110'
n ld (cire'l l'( 2) Ha mmarl und II: trans­
furnwrs .mll ,I lllol l ,-h ill'; liFO n ,i! .md I
f i j.;u n ',j IlwS(' w o u l d ,; iVI' jUSI .ll>l .111 t h. '
r i,;hl h'lIul w iJ lh fo r j.;ond AM n 'n -p ­
t ion on 1hO. Atn-rIIIl' receiver W.IS used
for,) M',I SO II, I lI1 . lt l. , .1 l i ..t of its i'>hor t ­
cu m in};s:

1. Fn·' llJl'llt ·y s l.lb ilil y o f tlw Un ) W , I S

!'P Of.

2. SSII rt ·n·p l illll ll s inj.; ti lt' VH ) W,IS

wry d l ff irult.
3. T lwTt, W .I S n o A Ve . S· Mt'!t' , or

llOis t, lhnin-r on C W / SSU.

Tilt' nld p n '-w .IT dl"Si '; ll h.rd In j.;tl . II
W ,1" t iolt' It , adort sn nw o f th., m-wr­
post-w a r id ".lS. I )ur in j.; t tu- h n ',"tl>tlolrJ. ­
in ,; rh.l~ ·. tube s , cum pom-n ts .m.l chp­
It"his WNt' h,ln~in~ ,,,.I 'llt lw bot tom of
t ilt' w i in ~n'.lt prulu sill ll"Wht'n ,III th is
m-w s tu ff W .1 S wurk ill~. it I"'..·.l nw mO('"·
t·ss,u y 10 sq m 't'7" in Iwn 7-p ill .u in i.l­
tun' tu b..s . Th" pruhlo'lll W,I S cum­
pounded by IIIl" n 's trklin n t llol l th t'Sl'
h,ld I II hi ' Il ll·.I" '.! Ilt'.u I lwir .ISStll"i.J1 I,d
..ircurts. O n" illw 'IYs 11oI It' s Itl rework
Slllllt' l h ing 111.11 W ;IS '"Md ully 1,Iid ou t
hu l tilt' results just ifh-d thr- effort.

I'hol l1s of tl u- n ·viSl..1n .."" ivt' r .rreshown
in Figs" 1-3 . No d ig it.,1, Ii.ll ll1'rt' - on ly old
1.1Shi,"lt' d , wa rm. full-vision ,l llol lt lg di.rl.
I h'n" s Ih,' new list of " '.I I Urt 's:

1. SI,lb lt· p ro d tn"t d t'!t,..hrr ' '' r C W /
SSII n 'l"t'pl inn "

FiKure I. Th... n ine - f ube, b.lln,j ." w i tch in,.; " u pNhd tun..... the I flO <I n ti HI) rn ... ter
band s, All co n t ro ls .IIr(" m .nke tI with Ih i-T unsft"r labe! s .

10



Figu re 2, I<t'ilT view showing arrangement of pa r ts a nd ttll' home-math' di a l. TIll'
sw itch on the left dt'fl'ats the mule ci rc u it.

2. Crys ta l co n trol of p roduct detector
eliminates ner-d for a p itch control.

3. Su perior no ist' limi ter - w orks on
AM,CW & ssn.

4. DAVe & S-Md t"r work in all
modes.

Other fea tu res Incl ude provi s ion for
muti ng d u ring transm ission, a nten na
trimmer.tone co ntro l, 20 d B attcnuo ­
tion fo r ve ry s tro ng s igna ls a n d a jack
for a n external hi-fi s pea ker.

A bl ock di agram of the n, l't ' iver is
sho wn in r; i ~ . 4. Ni m' tubes (in clud in g
the vo ltage reg u li1lor) are IISl'U. The
power su p p ly UM'S a solid -s tate br id ge
rec tifier and d elt vcrs HIS volts . TIlt' an­
tenna transformer h,IS it turns ra lio o f
1:3.1(, and is wound o n a s mal l fl'rrilt,
toroi d . The auenuator (app rox . 20 d ll )
is useful w hen listenin g tn s t ro ng l oral .~

or moni toring yo u r o wn rig . Tilt, con ­
verter uses a bSA 7 in d con ventiona l
ci rcui t. AVe is not appli ed to th is s lage;
Ins tea d, Ihe s igna l Wid is returned 10

11

gro u nd Ihrough a I .S meg resistor. Th is
limit s g rid cu rrent to i1sa ft, value w hen
11\1' t ransmitte r is on .

In it ia lly il was planned thai the re­
r-eivc-r wou ld cove r- only 160 me te rs.
But ,1S l ilt' d t's ign p rog ressed, it seemed
like a good tdea to add tbe 80 mete r
band . TIlt' bandswltch is a Centrn lab
I' A 2111 lJ, 2-sl' ction, a-pole miniature
w ilh cera m ic wafe rs. Th e co ils a n '
wou nd Oil 'pol y' tubi ng ubtalned from a

fish and I'd su p p ly s to re. Each coil form
is ccnu-nted 10 i1 smal l b lock o f luclte
wh ich is drilled an d ta p ped fo r a 6-32
scr ew . On ly two Sl,(·t io ns of th e tuning
cond ens er {Allstar C3) a rc used . The
tun ing cond enser is mou nted on S/ 16
ine ll pi llars so Ih,11 th e dia l ilppt'ars at
the be st loca tion on the panel .

Tw o s ta ges of IF ampl lficat ton (6SK7)
gi Vl' lots o f gai n so it was ne cessa ry 10

d ecouple all plate, son-en and grid cir­
cui ts . A (,507 is u sed fo r the AM deice ­
lor an d the fir s l audio s t.lgl' . A 1NY14

{n n li n u ..J m 'x1 rag ..



Fi);u u' :l H"lIum view . TIlt' 4 'i l) KC c rysta l is sli );h l ly 1"11 01 Ih.· .·.·nh·r - ru-a r l ilt' ""Et>
sud ,d . Null ' c u to u l in Ch.lssi s lur lI yw h....·I. ()11 tilt' re-ar 'l p roll ,IT,' lilt' i .lI" ~ lllr lilt'
t·" lt' rn,lI Sp,·.l ~ t'r a nd the anlo'lIIM Ir.lI1sf n rnwr, TI.

pwvitl" s\h' la y.'d A Ve in the A M 111001" .
T Ilt' outpu t s t,l);" US ,'S <I hV 6·C T. The
n-cetvcr cuntains a S" I'M s p.,.l k,·r a nd
Ih" n ' a rt· i,lt" ~S fu r h,·" d phllllt ·s and an
" xlt' rn ,l l h i-fi Sp,· .I ~ t'r .

!>da ils of t ilt' pruduct dt'l, ...-tur 'Illd
thr- CW / SSH t1d.ly.·J AVe s ys t" m are
s hown in H);. 5 . " "n', ZI , is th.· old
Ha mmarfund 455 ~c Inn cu il . TIlt' 455
kc crys la l W.1 S t1nn.II,..J by a Ir iend . II
makes IUn in); in d SSU si); rld l .1Imns t .IS
t' ,ISy ,IS AM. T ht· A Ve s ys lt'm u-a-s V I>­
Ii to am pl if y t ln- audio s ig n .IL 'l'r ans­
form er T3 (SI;IIll"lJr A-53-C) ,!t·livt'rs .1

p ush-pull s ig ll.l l lu lh ,· lu ll -w ,w ,· n-cfi­
fiN (1)2, 1>3) 10 w h ich iSdppli....l .1d,'loly
VUltd);t· of 4 .3 \lulls . The AVe t in w con ­
s la n l in the C W/ SS B mlld,' is Io n );
t·nuugh In hold Ih.· n >{" t· jvt·r g ol in m· .Hly

12

ron s t.mt lu-t wer-n sy ll" h l,'s ;J IIlI s h , ' r l
(',IllS"S ill speech. The othcr h.11I o f VH is
t1St·t! fur the S ·nll' lo·r .lmpli fi,'r .1Ilt! is
n mven t i" IMI.

TIlt' ,·h.ISs is nW.lsUrt·S 12.75 .. 4.5 .. 2
1/ 2 indu... and is m.lolt" frum .1 p it...'e- of
St'mi -hani aluminum fount! .11 .1 "" .1
m.Hlt'l . II Jidn"1 wan t to ho.·nd ,·.lsiI)· "'.
il was hean-d wi lh ,I r rup.III(· It' rd\ I, .
.1I11l,·.11 it. Till" n 'r1wrs .Ht" rt'in forn "d
wit h .lIl g u lol r nu-mbers cut Irom .rlumi­
nu rn .Ing lt· s lo,'l which cau lx- Iound in
most ha rdware s ln rt ·s . TIll' p .nn-l is .OSO
a lumin um .1Il t! is Iwld in 1'1.1<'(' hy tlu­
\' .lTio us con trols. A two-iru-h It',lt! Ily ­
w hee-l s u p pu rlt· tI by .1 U-sh.II', ·t1 s lt...·1
hr,lflt·t moll,... it " ,Is y III St',1II Iht' band
rolpidly .

Tho tl i.11 w ,'11 i.. IIMdt' of .US ••lumt-



f;igure 5. De ta ils of 5 SB d eteete r and AVe cir cults.

n um ami holts to IIIl" top Ilf
t ill' d l<ls si s . TIll' hlll in ~ con ­
d ('nst'r s h ,l l t p roj l·t·l s iutotho
w el l and is l' l [' p(' d tor a 4 -40
SCH·Ww hich SI'l.·UH'S th.' p las ­
h (" d ial pointer. T wo 1/47 di.11
la mps p ro vide ilfumiuotiou .
The d t.rlcscutchcou is mode
of thi n a luminum, painn-d
black, and hold s tlu- h lass dial
cover. TIll"dial dru m is 3-1 /2
inc hes in dia met e r so u w as
nel"I'Ssary to cu t a dca r.uwc
hole in the chass is. Anotlwr
ho le was ma de 10 ch-ar the
f l y w heel.

The llri~ in,l l serk-s-value
noise limi ter was rl'plan·d
w ith a Hishop II: IlOisl· ]jmilt'r
w hich {undions in a ll modes.
I am VNy p leased with it s
pc-rform.nu-e * so much so
that .1 sepa rate arth-h is in
p n-para tion which w ill h iv1'
the th eo ry a nd d ,' si h ll 0 1 thi s
s tm p !e but hi~h ly dfel"!ivl'
lim iter,

The o nly th i n~ I ca n th in k
0 1 to further improve IIfll'r.l ­
li o n w oul d be to ad d ..l p.m­
oramtc d ispla y to s ho w band
activity. E.K

Figure 4. Hinck diagram of the 160/75 meier recei ver,

13



LETTERS
0.-•• til

I ho .,-... .It. Tor" ' ho t .., .. ~ ' r'l'
.." I I. .. n ""1 1"...,1t. .0.,-.. "'"'...._
orN " .....t 1111 ' -. 1' . ... rho- 1>.0"""
..1Ich Th ".,.rd .. ~w,'d,

a>r>4...1 ' hr m l< ~..".It..I .......
011 ,1>0- no ,,' ' '''' ' ' ' ' k -It. .n.! ,....
I,,, _ n." ,...., hrld " ,noI .
-.... ' ...1 11.._ ..~I<' Slw< k
phr<><ol",' ,h It...,. oJ" II ...,. , . ""n."
w ith. "-' "" .1.I n ' I "'.-t , ' _ I
dnll

I ..."' In m y ~ .... I ho.toby>ft<>p
I pure 121 0 l'O , l iB ....... ood
nu'" n..., ~" .., .. ki t .....J<o I....
....>do-! . "pl.o Tlw k,t Os rn.o.l. b,-
II,,,-k.. C"1 <;po-< ..h. .... lin _ .......'"'
An . N F.. 11" .." . " ,... il L S1,,,' k ' Ill),
S1.OW I.m .. ..... ,.... , """f,1 •• ,l,,~
...... , ' 11"""o. ""1 ....h . ...1 "',II• .
s" I ,. y.... .....IJ 1><>1" I"'"' k.~r ..'o-
110 • l IM "" II• • " oJ n u l. ,. , .... , h.o.r
,ho·... 'Of huy n" ';/) k., o"oJ ,,,. ,
...... 'ho· It.."h -, Any y I . 11 ...: 11......
,.... ,... .......".k ·' '" t hy h·. w n h ,h i,
b..11."oJ "",1""il ,,,,Io.h ",I•• -k h ~ h' t"
..·.. 1It i n. n jl, It. "'n,hl(f('." ! I\n<.l
Jd Id,,', 11. '0,-h" "K" th,- ",1.,,1,_Ih mll.

)u" ' ''_~, - " ,,,- , ,......" ... ' t' ~..n " >h,,"
,,, K" ", ,,,t

So t" m.~.· . ~'"ll , t" ,y >hUTt
1 Cf.-a" ... 10_. ,

2 N..-w ''''' ' ...1 I" ", ," ... , , .. .. ,i>
l . Att", h ..._ ..."'t ·t .. "I. n lI(I • .1/~

n ul> . OO "'.to.
4 s..w. ,,, ..._ ...... ,..·t

S. s.-..I n u t "'.t,
AI .......i<h i WA I IIM II

~....l
n.-~ 'ou to< , ~, ....., . n .d .. ....
~ 14 .., , tl,:k 19\11 "' Roo ,
~.Id~ , pI.m.a ,...
..................".01 · ' ' ·'1wf
I ....... to..... b "'A 10" 1""2' 1

"

h.l".·l.~ ... " tt~ · ,y,"I'Io"'" .",'.,.... 10 '"
' ''·1'1 · U..•' ul~ ,"... ... I ~. b ,,, I h • •,..
,...",., ' U, ~ " , t~· , ,.. ,11I ,,1 , .
I " "I"~" t",,,,, i , ,.. ' , 01> r ..
t" , rl l... t>. •.t , ,.]•• '1" "

t n ' I' , , ·.. " ..·. t . ml .I,' " t . " ,',
T.·U,,,,,,,' "". ... 'Y ,t h u n_
.. , , ,,, h '

, ''''''I: , , It.. , .1..1 , .....
.. ... t , drt ' ..1rl -k.oI uth-
• "'..m y ~ ......
, ' ' Ivy
...,lth' b.. , , W>. ,.>1,...,;"
.. "_.. ' " 1.1,, 1
. mphh , , " ty ....
"I',k , tb. _ t,"K.-l1:'"nI.
1 ' · "11: u th-
......m ' "'' ' ,; nI",1:'"
(..00 h t ...t'''It'" th ;tl ,....
t p, l .. "",m ... i:rl , , " 'lCh
II 0 2S VAll ( ·""... ' .,.,.....1 ,>/ ....'''.p''',""II 1 'h.., , ~ nf ,....
"'l"" " ;" · 11, It "",; "'1:"
A' 10,.. h ( II'" VAl). t ,p' ~" """""

, ,, I: .. t " '1\"'. h u ' '''l u..II . t k,w 1..._
'1 , It.. ,,, ,, ' , .... . mpllt ..• t:.·It",1C
k, r. lI , . .., ru" .1. .. t."" .. Il l. "~' "1'''''''

w.." .· .·. lIh ••,,, ,, ..h.,-I. ,. "u,1t """ ,....
"'.,,, .... ,t .. ,11 ..1'1 ..·. ' ,h. , ,he- "'" ,''' " •.•.
'..·. 1K-'" '' , 1. ''''';'''1: j"""'h II i.) ..,II,
I",,· ""It.,r.'-, N" 'I" ~ " ..,II .•l' !...... " "
ti l<" 1 ,·.~1"' r. ""1:'- ' ''~ .. ...,,11 ' 11I " 1" -11.·
"'.",. ,·_ IIb,.I<" .... _,.. ',,,,, ,,. 1l,' n,-,., lIy
<1" ,~ .. ,·, ,,,t..,,, .".. ,_" , t,,.· 'If "' r."
I ,, -'\ ",''1<'y •.,""I""" "",.
Sian ( ;' i fl; ' h~. W7 NI

I,",~, I It
I'm "'"l' ..,_." t · . 01 y....,

~ul>w " I\'..M·,.. ' ; ,''''m
....... ~. i" t ~~ ,. My "'."ho 11.....
M...~". N<.tlUI·. 1"'...... ~ ~ •.., ( ~

..... 7th .10 ~.h, ,II C.· I.
M~ ho, lIy ~,....J . , ~• .
" ~ ......t ·h ..n.

AlI .-.~ _ 1 ~11 h.oJ. .... 1"",
- t "' nI h.. h .... I IV·I l'f.X
....., "'...,; h t , .."h h.. l l.aol·. h"'pl.n



..

1'Hl> ..h.·" I~ ' ..~, onI"Kh .. ", . ,1 N"...
' ....r . ~ ,,~,· i..·, ..il h 'c... I~·"" "'."'Y'

5or>«' "'. "Y"I y"'" .~.. Io'''' ....
olo.l -I' ,~l.~, I' I " ~,, ,I~· " II '
......f h l~ .. ,II h~..\I · h'lIh. m.ybo-"
...",kl l ... " ..'r I" h.yu "''' ," !:I11I,,('nll
~ , 1.1 ,'~ . '1"" "~y ,I ..r
4«1•• , hr~ 10 .. ~ ~"'It lo ....... r

......1<11.._ ..hy ,
Kr .. K ( "'II>W

Lt 'I ....·• ",.or,
n", I"~..-y Iw> ~Iw.~ t-n "" ....... 1....
_..,; nf ~ny "",-..o f "".f"" f
rwol..,;r Ito I~_"' ..
~ "', 1..." ,no
~. 1"'"- "" 1 _ ,I Y'''' ,
....1 _ ........... 1'<'-' ....y

0... , U l
n... (1.:1''- "'1 ...I ll I FI...-lnc

W...Io.. on Un' I",,,, ,OOJnl ,~ my
r . I"·............IIh. " · 11, " . A......I
1'1";0, .. 1'1'\1 ..",Ir I ..~,. , k-nl . 1
1·", 0.1 ~.· U ·,.. ,y " , h r , " . ...
....,.."" ,.~ " , h• • hr Solid
..., ~.., I 1>1 l IS "I' ''I 'hr rr~"d.

"""" '11"""'" (I d,~.-t n'on" ml~" ..h ,, ·h )
0.1"" "1\ WW" It ..... , ,,, . 11 " "il. ~I.""
l!'or sm' " I ,,,,. •",.II.·s' , ,,I... ' 11~' I" '"
1.101,' ,.,li"•. •",1,·""'.,i ,,,..\ • "1',~j

""n,,"n..l ( W "",,,,,,,It.·, " ,inK' 10 '."
A" ,, ' h.·.I>....,ho "., th,' ""m.· . i, r Iwl,1
. nAl' I~ '''''' '''1'1''1 , 11.. .. ",.....1 ,"",,,,
him. l,"'~ i ' t" ",,.. "f ,h.· d"h ,I~",,"'.

W"t .'l.V, ~,.. I , ,, 1 ,I "I' . Alt.·, "'."y
CO'. I 1> 111 . ', · 1 ..
'.'Y f., y . I "''''jd'''' II w• • • d.'!\-
~ , "' ,II" ,hr, .

u I " ,,,...1 • "' ~ I ,,, ,....
K:C,"'y '''';'''y ~,h , ~,d

in ld ....,. I 10.1 h" y WAS.
...... " ;,..,,oJ, oo.l I ,.jo"",kl ...1 'M R:C
In< ~Q';j~

Ii. I l i ll. W. I VW

I)• •• U l

I ,,'~lIy •.,, ~ 'y'" ''''''''' '''11' th,,, I...•
",,0.1 0.11.. 2 y, ,II I.... ~ ....." ," ll~" I
'''·'·'''Iy ".,1.." 1 .. ,II ' m . 1"1',10' 1
' ho·m.... ·....... y ''''n'y n ' Klo" "' ,,,
' hr No"' ''''''' t;, "'II ,i, .... 'h" ..,,,t...

11....1 y. ... . ....1\" , .." . • "'1 ,nh·.r-t .n,:
. ..... .......... .... ~~ ·,:~ ·i .. -
'ho---d••~ · II.·~. 1.. ,11 """ y I.
.noJ ~ I loll" d.o,~ ,.. , ' Olr~ " h"ll
.MId , 4""" """I" ...
,,, "" "'II!>I buy • • w-Il. · A.
....... V N..om Y1f ~ """ • 1 I" ..'
......"'I' '......Uy"ot ...... ,,, 7tr ..
_ ,'"'''''' .. ,. " . 21,d po""~ " ..-
. h.'f"' " l .... lwll"n......' . ~ ~ U
"" k,.. d m'

No ,I .. 11.,,><1 II" 11,"01 ri-
II~"'~"'" l--"~.~.", ,~'"M ,"" ...~I
," Vu<-f- C,ly I I..w 10 m<" ""'''1;'"
1_~ Kn ..W

...... , H l
W" · 1H I "I ,.1h ..", . "'~I"'"

~A I j ' 10.. 10 "I~·'" I '" J".... I" , 1·
.-h.~". , 7l ~lo y~..' " I I':.' . 1"10 ,, ·•
1o"""' i" l1 ..""I,t h~.· ,,, ' h~,, ~ ~II 'hr
" . ,,, ..,, .. 10" ,,",'... ·' ...1 ....

111 ,I,,· ' " " " ' his i. I' ..I>I"I"..... 11 " . ­
Ii"", ..I", (,lS1:, l . 1" ",1.1 h.,,'" ,,,·,·w,..t
,h.·i, ".""" ... .. 1• •",1/", ,...."I1,·..t, ·s.
lI" y " d' '' ''' .. 10" " " y " ,,' 11.,,· IS on·
" , ,,... I " .. III. · ;
"'.,tyI l",hd m. WT\ '>
(,lSI. "'.".11;..•.st~..·,.1h " n' S,~, .. '"
F. .t . J."'"..... ('"
1'1'< I,"' '' ''''' A",·
W~ "'N ~..,

W" h.oy " ho-.l .n,·ml" I"
Q'il , y " . ,,, '" " ' '''' ''11 '' Q'il~ bu l
on 'hr ~ m................., r"'~'"

..ri'" nu"h .11-"" I" .U .,.., ....

......tr ' I>", ..........., ..... ~" .."'I lr•..-d

- '
M~•• A ll.... . "" 111
0 ...1 Opo-..,....
L f . I...·_('...



R.JI lp h Miller, KLMOS, well known west coast AM'er in hi s sh..I(k. The tra n~m i ller

is.JI G lobe King SOOC.

•
• •
~.•.

Yoshio KOy.JIn.JIg i, JAtEI1\. .JI J.JI p .JI nt'St' AM't"ract ive on 20 meters...



Jim 11011, WAbGBJ, at h is vint age operating posit ion. Ph"to by Hoh Silt l'rh'y , K71'01:.

Bob Kem p, WAeVKC. in h is vi n tagt" "haclo.. llt"'s active on 75-M A M .
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The DD-I W ;lS introducf'd in 1938 ..nd
..bout 200 units were m..nu bcturrd. It
cost $750 ..nd wei ghed 225 pou nds .

sa tes fur Iht' s ky w ave fad i n~ and d is ­
to r tio n by st'k"Cti ng tht, s t ro nger o f tht'
two sky wave prududs n -cetved. Th e
AGe outputs a n- comb ined in ho th fron t
ends w it h Ihe s ig n,)1 ilm p lifit'd .lpp ro ·
p ria tcly in the front end ren' i v in~ Iht'
st ronger s tg nal while the IF amphtier in
the fronl end Tl"t:t'i ving the weaker s ig­
nal is hi,l s.l.'d to ,I very lo w lev e l of a m ­
pl tfica tto n rcla nve to the weake r s ign,l l
receiVloJ by that fron t end al Ih.1l in ­
stan t in rime. As a ees ult , the s t ronger
s igna l d umina les Ihe in p u t In to the d e­
lector, c fft'd ivt'ly p 'ls s ing to the audio
o nly onl" of the s ig na ls . At a ny insl,vlI in
t ime, the d ivt'rsi ly receiver is ampli fy -

21

ing till' si gn'l l wh il·h is s trotl­
t;t'r .uul 11',lsl d is lo r lt' ,1 ,m d
ig llurin g the wt'.l k t' r ,ItIJ
morc d isturn-d s ig n,)1prod ­
Ut"1rt"t'pivloJ by tht· t. tlwr an­
u-nn.t .

Diversit y n'l'I'pUon ilst'lf
W,lS not Ill"W; till' th l"t.ry olod
peacuo- were well know n
tn com mercia l and lIlilit,l ry
d es ig rwrs (2) aud 11tl lll i -rous
aprlkatinns were ills td lll·d
a round th e world . Th t's t·
un it s Iyp ically cos t thou ­
sand s o fdolla rs antl u t ili7t'd
l'ittwr n y st,l l co n t roll t'd
fron t ends o r twu separate
receivers w hkh hold In be
a lig nt-d 10 each otlw r t'Vl' ry
tim e the Irequen cy W,IS
e h .mgt'd . O r , lia rd 's re­
ceivc-r achieved th e b rea k­
th ro ugh of s in g lt'-tIi.11 tun­
ing con t rol b y u si n g ., s ingll'
osci lla tor with a n output to
each receive r a nd v;anging
Ih l" KF s tag t'S so that tlIW

d ial ac tually tuned two t,II"t' ­
t rtcnlly SI·PilT.l h ' fro n t en ds.
Properl y oIligm't1, this inno­
voltiun offt'n'd t he hl'nd it s

o f divt'rsi ly ft"t't' p lion with the t' .ISt' ill
tu ning dssodol tl'd w ith 01 I'onvt'n l io lla l

receiver.
The QST a mcle repo rted th,ll the rc­

ce tver W.1S 01 grt'i1t SUCCl.'SS tho u gh the
possih ili ty o f m.1SS p roduction M't' mt-d
remote. In Ihe December 1937 issue o f
Q ST (3), Md .•Hlg h lin a nd Lamb til"
sc r ibi-oJ ano ther d iVt' rs ity rec eive r s ha r­
inK the t'Sst'll tial dt'Sign of Dr. 1I00rd 's
masterp iec e h u l red uced 10 table lop
s i],t' and it mere 26 lubes . Th is dl' s i~n

W;\S the prolol ypl" fo r" p rod u ction
model soo n to be rd t"a s t.'d b y
Hallicraltcrs,

Th e pwto typl" of the p roduction re­
cetv er t tl be b uilt by Hautcrane rs had
seve ra l o ther innova t io ns a nd there
w ere 01 number o f diffe rences ht·t wt"t·n

contin ur d nut p~Rr
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Was The DD-1 Priced Beyon d T he
Means O f Even The Most D .-di ­

ca ted And Affl uent Opera tors?
The DD-I eq u ipped wit h th e Jt'n sen

s pea ke r and d ive rs it y S-mt'l t'Ts cost

entific perusal tl f Q51' confmus th;ll
N.ll iu lldl was tht, f.l\IlIn..J n 'n' ivt ' r fu r
ha ms o f means in thelate I9:\1I's w ith no
reference to d ivt.'rs ity n "Ct'pl io n " flow n
to th t, a uthor arn-r ti lt' QS'I' .lTtid,'s of
193h a nd 1937,

Wh ile Moo n ' m olY be co r rect lh .l t tht'
()()-l fai lt-d to maximizeevery Ilt'W tech­
flllill/; Y. m y own ex pt-' ri" fln ' with Tt"Ct'P­
t io n o f th e DO-I md tca tes t lMt t ilt' re­
n ' iv,'r offers mort' than .1d''<11Iot tt' AM
St,' II't·t ivity. more than ad t'<ludl, ' scnst ­
tivil y below 14 Mhz .m d detlvers lr Ut'
divl'Ts ity reception, W ht'n sw itched to
clt bc r rec ei ve r ind ivi d ua lly, QSU fil l­
lows the no rma l p.l lh'T11 w ith sig na l
s l rt'n /; lh shifts of 211 dU ur Illo rt' in ,\ few
seco nds. w hen I s w itc h 10 tilt' dt vcrstjy
mode, fOld in g is d ecrea sed approxi­
mutely 10 dn as m(',ISIHt'd lIll till' unit 's
S- rnt' tt.'r.

The d U,11 S-me ters provide,1 vis UolJ d isplolYof the havoc propagatiun ra n I' loly wi th
rece pt ion.
comm unica t ions e ven ,11 th at lo w Spt't'd .
Divers ity rec ept ion co u ld sign if ica nt ly
contnburo ttl improved d a ta through ­
p ut on II F d ig ital modes.

DespucJohn Nagel's a r ttc le, fe w hams
accep ted the cha llt'n /;e and . tn th t' bt.·s t
of my knowledge, none o f the ma nufac­
turers of ham equipment o ffe red a di ­
versity uption s ince hi s a rticle was pub­
lishl-d fi f teen years ago,

Cos t alum' ca nnot ex p lain th is ht,­
cause some o f the mode rn h i/;h en d II F
transceivers cost $4000 to S5000 a nd
offer many deluxe feat u res incl ud ing a
CRT d is p lay. a bu ilt -in au to ma tic a n­
ten na t uner and a compute r interface.

WasThe 00-1 A Good Idea Poo rl y
Execu te d?

Raymond Moore published a m ono­
gra ph un the UD-l severa l ye Ms il/;O

an d s la lt'd that th e 0 0 -1 su ffered from
a nu mber o f tech nica l d eficits incl ud ing
poor choke o f tube s and a n ineffect ive
filt erin g system (5). Il is m easure of suc­
cess was tbe n umber of Rbig guns" in
QST using the D O-I. A quick a nd u nset-
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. -. . ,move thc gla ss once II IS III pl .lI C. Ih.
CJ p.lt:lto r is complet ed by insl alling ti ll'
loose (slidi ng) p la to on th.· ofIn-r s ide IIf
the Klass. St-e Figu n' 3.

live ry s lid ing ca paci tnr I h'IVl' read
.lboul U S (' S in su lall'd s id l' pla tes a s
g ui des fo r the m ovable p lait' and addi­
tiona l s trip s a long the lOp tn hold it in
con tact wi th the g la!>S. I use d g rt'a tly
sim p lified method which co m bines the
fu nl't ions o f mo vement. guidanl'l' . dnd
contac t to Ihe dielectr ic. I u S(' a su itab le
leng th of 1 /4~ d ia me ll' r, 20 TI' l th rl'.ld l"lt
brass o r aluminum rod . The rod is su p­
ported by bearings inst alled in Ihl' fro nl
and n '<l r panels of the rdb inet o r r a paci ­
lo r Ira rne. Any sin ' of thrl'ddl'd rod can
be u sed but the 1/4 M size fits co mmon ly
aVdil'l ble knobs ,In<l bca rtngs. TI ll' rod
gl ....s th ro ugh two nuls which an' Killed
to insula ted sp<ln'rs whn-h, in lu rn , a re
gllwd 10 the lop of the mov ing c.rp .u-ito r
pl,lte. Fig ure 3 illustr.lh's Ih is method
of cons truction. One word of ca u tio n. .
. .be su re to run BOTI I n u ts linin the rod
before g lu inJ; the m lu Ihl' sp<ll'ers . Th is
s tep is importa n t in order to synch ro­
ni ze the th reads fu r sm ooth opt' ration.
Making The Pane l Beartngs

In k....p ing wit h tht, ttli'm.' lit low-

Cl"s~ Uit'l...-tric C" p"c iloR from previous p"gP
va lue of l'a parit'lIll'e is critica l in you r
apphcation . Hy the wa y, the breakdown
volta~eufair is,l bu ul20 VIlItS/ mil w hile
that of J;lilss is ,lt lea s t 200 volts / m il.
th N t'fOn.', .l Cd pdc il"r ustn g O.OOOMth ick
gl ass is goud for J2KV a nd tb e O.O'KJM

thicknes s n.'<ll·hlosd rdling o f 18KV. Nul
ba d for d bu cks worth o f glass!
Building th e Ca paci t o r

As a ny homl'bre wer knows, thl'n.' are
mdny way s (If n.·dching a goal. The slid ­
ing ca pacitor is no cxccpnon, b utlet me
show you Onl' way Ihd t is as l'asy on
in~enuity as it is on th e poch'l buuk .
Sta rt wil h two flat pla tes s ized to s.l lis fy
the a red n." lu irl'!nenl of the ca pacnence
form ula . I w ill us e the 3" x 6 M (18 sq uMt'
ind ll.'s) p ratl's fo r th is exa mple. D Ill'
pla te is fixl'd in p lan.' and the o ther I1l1e
will s lid t' "I'n lSSthe g lass that se pa ra tes
the plates. Recall that the breakdow n
voltage of g l,lSS is ten li mes that of air.
Thcrefure, a II1Ilk at the edge cond itio ns
in Figures l A ,m d I II illustrates wh y th e
gla ss m,,'ds to be largl' r Iha n thl' co n­
ducl ing pl.ucs lu a vo id arc-ov e r. A vl'ry
conserva tive dL"Sign a p p roac h le is thl'
gldss ex tend beyond th e p latl'S by 4.5
times Ihl' thicknes s o f the g lass (4.5 .. I
.. 4.5 = 10). In m y d'''Sign exa mple, thL'
glass was trimmed 10 a minim u m stze
o f 6-S/H M x 6_S/H M

• ThL"Se dimens ion s
all ow the s lid ing p lat e to mo ve 5/ 16M

away fro m IIIl' Iixcd p la te a nd con tri b­
utes 10 the lo w value o f m ini mum ca ­
paci ta nce. 5<-e FiKure 2. The fini shed
ca pa citor shou ld e xh ib it a s tray ca paci­
ren ee of umh'r IOp F, a favorabll' va lue
fou nd in molny vacuum ca pacito r d e­
signs.

(lefo1(' 'lssemblinJ; the capacito r be
su n' you Ihu ro uj.;hly c1L"lO the coppL'r
p lates a nd the g lass. PIJce bo th plates
on a Ilat s ur fm-e and 'lpply a small d ro p
of g lue near ea ch corner OF ONI.Y ONE
PLATE. UM' o ne o f the mod.e rn su pt'r
glues con ta in in g cyano a cry la te .
Q uickly, but accura tely, lo wer the g lass
p late on lu Ih(' glued cop pe r p late, The
glue cu res in Sl'Cond s so don 't Iry to

2.
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f IGURE 2

cos t cons truction, I salv age the pane l
hearings from the shan ks o f di sca rd ed
rad io or TV se t po ten tio meters. Look
for a put w i th a 1{4" d iamete r sh aft .
Either a b rass or aluminum sha n k is
fine . St ra ig hten the tabs holdi ng the
rea r cover to thc body of the pot a nd
remove thc cover. Pr y o ff the "C" wa sher
hold ing the sha ft in place . This s tep is
easy to do if a special spa nne r w rench is
ava ilable. Without the wrench , I can
usua lly ge t the wash er off wit h a mlnia­
tu re jeweler's screwdriver . As a last re ­
sort, the sha ft ca n be cu i with a hack­
saw. Make the cut as close 10 the washe r

as possible. Once th is s tep Is co mpleted .
the sha ft a nd wi per arm can be removed.
Now alltha t remains to be d une is toeul
away the resistance w ire a nd molded
body (p hen olic or plastic) from th e meta l
sh ank.
Clos ing Remarks

I ha ve made sing le a nd different ia l
cap aci to rs , both bala nced and unbal­
anc ed versi ons, as d escr ibed abov e .
Th ey w ere used in va rious experimen­
tal antenna tuners and p erformed ad­
mirably. They a re s table and easy to
ad jus t. It' s ni ce to know that they w on' t
br eak down or arc over.
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The shape (I f the p lates dl"l..-rminL'S th l'
tu ninKrate. Stlua rc plates a rc compact. A
roctangu lcr shape with a 2 to 1 as pec t
ratio will probablv su it mos t applica tions
best. Slid ing the pla tes . ICroSS the sho rt
di men sion w ill pro vide a fa ~l lu ning re te.
Turning the p lalt-'S90 d t-");n.'t.'Sa nd slid ing
them len gthwise wi ll be wry slo w and

nllt n'("(lmmt-'TIdt-od .Entl'rpri~ing ha ms ca n
d evelop, as I di d , .1 ro tary ea rn system
thai a ltow s the ca pacitance In l·h.mge ,IS

qu ick ly as convon ucn.rl rOla ry lil's igns.
lhope thisart icle inspires Slime read ­

l'f~ 10 ex perimen t with thl' s lid ing, gl ,J,s~

didt-'dric type capacito r. You w on' t be
djsappointed . ER

Creed McKinley, W4TZ,Invenior of th e 0·104 S K

Creed Ml'Kinley Chorpening, W4TZ ,
% , a p ioneer in the rad io industry , dh-d 1' (

infirm ities Oct. 13 .
Mr.Chnrpen ing was bo rn 51'p t.14, IH97,

in llra ndo rw ille, W. VA. I ll' a tt e nded
Bran donvll le ~;(:hools and the Marconi In­
stitu te in NI'W Yo rk Ci ty. H is lifd ung
Imcrest was radio ..md ....·Idttod field s.

I ll' was invol ved in broad casti ng bot..
fore licenses were iSS UI.J and was associ­
atcd w ith WKIIN radio w hen it went on
the air.He was a fo under of ASiati c Corp.
and once was its vice-p res iden t in ch arge
of research .Ullt dcvelopmcot. Tbe com­
pd ny mo ved to Conneau t, O hio in 1944.

During Wurld War 11, a microphone
that Mr. ClKII'J'l·ningdevdtl(X"l1 was used
by the mi lil.lry.

l it, urga nizl.,j amateur radi o clubs in
Connea ut and Veto Ik~ach and, w hile in
Youngstown, W .IS head of ttu- M,lh on ing
V,lUl'y A.K A.

In 1984, he W .IS n>cogni7.t"l.l w ith the
United Nations P I' ,Iet" Medal fur his assis­
tance in the Mt'lli(l) earthquake disaster.

Mr . Ch<ll'J'l'n ing W.1S a member of lilt·
American Rd ay l~" lgul;' lnc., R.tdio O ld
Timers, an d Quarte rCen tury Win-less As­
SO...-totton. lk- was pa rt of the Treasure
CO,lS! Network.

Th erea re no ca lling hou rs. Th e film ily
n "qut"Sls tha t moltl'na l tribu tes lol ke tilt'
form of ccntnbunores of localhbreries for
the purchase o f books 011 radtce•.
Edi to r' s N o l l' : Th a n ks 10 Jdmes
Vid l',NRIRl.. fur St'TIdi ng us th is newsp<J­
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