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IWhat's In A Call? I
by Val M. Johnso n, K9GAW
104 Railroad Ave.
He nry. IL 61537

In 1955, I was a p ros pect iv e novice
amateur radi o operator. I had g re du­
ated from BCL loSWL in 1953. By 1~55 .

I had o rdered a b ra nd tww i Ial ltc raftcrs
5J8.D from Allied Radio in Chicago. 1
a lso o rdered "Ga te wa y To Am" lt' ur
Radio" from the A RK!..

After ta king m y nov ice exa m, I an x­
iously awaltod the tct u-r fro m the FCC
w ith my bra nd new no vice l icense. It
Iinally ca me- KN<.JCA W. Myhigh scht'lul
Inend, Dan, ha d .tl re.Hiy received h is ·
· KN9EUV. 1>,111 w ent o n 10 gt·' hi s gcn ­
era ! ri~ht away. bul l W,l S 10 0 s lo w o n
CW. It W.1 S 1'1&..1 before I pa ssed m y
gt>lll'ra l e xam .

That was in the doys w hen yo u h.rd 10

" p pl'ar in pl' rsnn .11 ti lt' I'CC Dtst nct
O ffice. The code exam W.1SS min u tes in
It·nglhandrl' 'l.uirt.'1.11 m inu lc :&!i..tcopy .
I used a code tape (7-in ch reel-to-reel]
to p ractice. I was able to copy 5- ll·t1t:' r
ced ed g ro ups at 15 WI'M p rior to th e
e xam. rl...in Idn guag l' ,I t 1MW PM WdS ,l
piece o f ca ke .

,

2

Jw a ned fo r m y letter from th e FCC in
vain. 11 never ca me. The FCC exami ner
had to ld me that I had pa ssed both the
code and w ri tten exams. I lived one
m ile west and o ne m ile sou th of Knox,
[ri dia na. In the o p posite corner o f th at
Sq Uatl' mile w as the Starke C ou nt y atr­
port. The FCC form had a q uestion abo ut
how far yo u lived fro m any run way.
WeI!. I answered truthful ly -ca nd it cost
me my license.

In lQ6.l, I mov ed to Ill inois. I wanted
m y hcense. so I wrote the FCC. They
a ns we red by tell in g me to fill in ,1 ch.ang("
of ad dress form . I did . .md I fin.l lly
received m y gt.'nN al lict'nst.·, WA9DZJ.
Th is W d S in the days when .1 gt' nt·r., l
d ass Hcense h.ld "ALL H th e prtvt lcgcst
I wa sn'e co m to rta blew u ha " W A9" call.
Afh 'rdll. m y original ca ll was a " K9". ln
th ose days. yuu cou ld tt'11 how long
so mt'n ne had been a ham by h is call
le t ters. A W9 XX or K9 XX meant tha i he
was a old ti m er • 25 yNrs p lus.

Wht'n the van ity call s ig n progra m
WdS first propllSt.'.1. 1co u ld n' t believe it.
It W ,l S 10 0 m uch to hope fo r ' ttl &t't my
o ld ca ll back. I w ai ted . st'n t for tbc
Form b lOV - lust it • se nt for il dgain .
Wht'n Ga te 1 opened, I mailed in the
fu rm (n o airport for mi ll'S o f I It' m y , Il).

co n lin ulI'd on P"'f!; 1I' 40
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The AM · 500 wi th Ra nger exct ter

providing th is le vel of perfo rm an ce o n
t en, 80, a nd 40 meters

(3) the am plifier mu st h ave NO FANS
OR BLOWERS

(4) the a m p lifier must use tubes th a t
are tried and true, read ily avai lab le,
and likel y to re m ain read ily available

(5) d on't fo rget ru le number 3!
(b) cons tru ction sho u ld be of th e high ­

est achievab le quality w itho ut purcha s­
ing a mach in e sho p , W hat hand tools
can ' t (or shou ld n 't do), contract to ex ­
perts ,

With th ese d esign rules in ha nd now

5

I had to d ecid e how I was
going to make all this h ap­
pen . So me c ho ice s w e re
pretty ea sy ,

I wanted 10 have not just
good a udio, b u t gr ea t
aud io ...no t co m m ercia l au­
d io , b u t h igh quali ty , u n­
processed AM Iha t sou nd ed
lik e me (su ch as it is ). Hav­
ing listened to a lo t of AM in
the last two yea rs, I fo u nd
in v a r ia bl y th at th e best
"stoc k." audio came fro m a
Johnso n Ranger, in fact, yo u
rea lly had to wor k ha rd to
make one sou nd bad , Given
the fact thai the Ranger was
d esigned to d rive an a mpli­
fier (the De sk KW) , it w as a
natural cbotce. Easy to tu ne,
am p le Rf drive, more than
ample audio d rive... . wha t
co u ld be better? Now all I
had to do was find one tha t
would n't take more ti me to
resto re than it wo uld to
bu ild fro m scra tch. Fortu ­
natcly I was able to find o ne
in So u t h e rn C a li fo rn ia
through the hel p of a local
ham. Afte r ve rifying th at the
Ran gee au d io wa s as good
as I expected by ru nning it

through the aforement ioned IfT-33A
a nd f('('('i ving a m ul titude o f thumbs­
lip c riti q ues o f the audi o, I was rea lly
off and running .

C tven d es ign rul e number one, I d e­
cid ed tha t tec hnology somc ttmes y tel d s
to nosta lgia , even when creating a rig
from bygone ..b ys. I opted for san d­
s ta te rectifier s over me rcury vapor tubes
or even high pressure argon rectifiers
(a la 3B28s). Hre bottle "p u ris ts" may
sk ip 10 the next paragraph . Fi rs t of a ll
there was effi ciency, closely fo llowed
by reduced heat loa d (remember: no
fa ns), and fina lly , I wouldn' t need a
pack of filament trans form e rs for th e

(ont in urd nut pag...



Th. .. ... __ , "'.. p....lo u. p. .. .

.....·' ih . "', 1 . 1... , " ' ''1, '<1 ,,, 1>", ld "'p"
" '. p" ...... ' UI'1'h... l" . , " "><l ui.,,,,
.not IIf ' '''r hh , I 10..1 ,,<l l>u ,1l
hK ' 1 1 ' "pullot<.l " . h ' II. I>"
.", ""><lui. ,,,," , I htf., ' . uppl.....
would f.. . ....., p",1, "'", . "' "'1. I
h.kl pw.·lod Up' ('....ph- "f ..ko r n od
"'rN'''~ ..h,m o>n l<l ..... 'unw,'h
tu ll ·..n ...... ' ,1.... n f<U''' ' not hll . .....
... 11 '1"" . n,,·rI.

N k .. ' ....t .h 1
puu · "", Id I _ ." , _ _
- uh, _ 10 1 ,"i(JD;,' ."

>l'onuld I~ .. ,th 4·r;o ;, />
".... ................. "'I1 ' r l okd.,,,,"_><1..1.0,, .. f 1 ...
ou.. )7'; w .... nI I Id ......J
.... ' nput J">wft" ,"'" IIf '''' p nI 500
w.'" , , In n . w />"h I
w . ...Id 1" , ...., pu. In "" , .....
_ ><Iul.o " ' ! <;f' n, n....1l1U w . n
.....11 ·10 l u l. " " , ' ....m••
w....1d .1 I, w,,'" It. nlhorh
pnm..'.oo ,,, 1.,, , ~ ...
...., ",,'1. pnol>lom.n •• h~i..r£I...;.•
....· od ,,, .... HII,. r ........ h a<-

'.,nl, ...,• •••,10(, • •• ,1.101 1 _
,",". 1>1 . " ... " " ...." ••, I .-oul,1 ' u n , ...,""'H' . "It,(w,,1> ·4 ~ .,,11," f hi,,-,) . ,,<1
~., I.... '''lu,,,,1 ,,,, II" " J""""' . Iou' ju, '
...,. I "",,10, 1 10' h., . "'n,,' m."~ , ,, "" I
,1...·i,I...1 I" r." wOlh , 10" Xl r . I>,r.r.."
1>,,, ,1,,,,, , .... ,711'. '11... ,nfl, " I." ,,·.d;ly
...,1.,10 1,· (. ,,,1 n,.w "' .n"I"·h ,,,-.J I>y
, w iI.... on , y'''' . ,. ,, '11i.,,1 . ny "Id
C",,,," ', 'M" , ~ 10....1 ."m,_....~" . d ·
..n" ll;'"' "••, ,h. KI I I' ,,,n. 1'..1

.,,1, '''''n'''..1 ""'H""'" 101 ,,' 'u....

."d d , w" h i J" , .

... KlI .JI:, 1. I , , ".n.f", , ~

It "..... Id . 1", 'u" .. 1';("0 . ,,1"' • • Z<"IO
-. II.. , ....., ," . Il n h.kl. pI. lt' d , .
poo,..... ... " ,0 ..... . " .... f"..... In ' M
w_Ck"A.<;)d_p.o'..-",." .n ~1 1 H••_
....0; w • ..-hod • q.....J •..- ~1 h ohuoJ.lft-
d..n ...o; 'u p ....C... h... Jol~ I .I ....l-
iud , m e would "'" 1>.." .oN. to
...... "'"""'._.o; I .......Id.- I . nd
""' ...... to 1w,'"pu"' I' w""IoI,,',
.. .... "f' y ........ hM"" , ~1 ...nd

•

. 10,,,... "'...... . j\uph " . p l. ,.. in ' ho­
snll iu ' I .0;".y"''''''''lid """" ,h. , ,_
' ..bn ld J"""form d. y i.. . nd <I.y " u '
w" whi ",I""

n... f i",,1 lI y J'r'IJ' I...n"" .nd
,................ ~ " f mo."".. . N_ •• l lt"
wo.. th ,.._ . ht_ ....... . no! I d , . ....
'" , ~1.1. . ... "hor 11:" r'<".- It' ...ort;-
... I h.kl w",~od ..."h ' HI ] ,,",,",
.00 f"",,.,j " " ..Iy d ~t>Io tuI>r.
,."'Y , '" d", 00 , "" "J'<'<.1t'
w, , l.......,t . ' 'n~ A oi~loflll
un ru.. ]110 w."" 'pul w,,,,,,",, ... ,
""""h- ...., I....... "

Thr n :s " 'mp I... ,.... h.Itoo~
100 w. ... rLoto d.-p.o';"" (ll5 w~...

/CAS }. In.>h!rr II. ,"' . m'..-ft ......
".o;n ......11:,.. I lrd. ,~ .
p.l" '" ~I lo h h w "",1oI .-It oupply
' I>or "'l , ]7' 1. 1M> H ..J ....
..,.... h,.' ,II.....,j ~ y ;1-
..tIIr fm U.S ." F.."'P"''' 1"'·
' u oo .. ... h'l.". rI, , ,J""""y...
c. ' ,_ ' ' lIeA. " ..,...,)
,10,. , in , ..- 1'1111, ,"'" HIl
< ,"1, ",rt ' lw .,) -.hr- ..........-.
" "",..".

0",. , h. KI .lo ,,"'_, ,.... . ...
"'.."'''K , " p.o ,. 11..1'" p" . h-pull
.nd Ih., p"'lly ~• • , ,,, .....,ty... 1
",. ,,"·d • " "'1'1.. 1\,1<1 n" 'wo,k and •
b..n <!-. w ,', h.-.J r l.lr ",-,..." k. I ' 10. ... _
jo ,• .-10,_ ' • ri -" .·' ..." , l " u lp" '. I h.d
• • di., • .-qui .....l . pl.' . ....,pu, ",,, I f",,,,
• T<Wl C. I. f . i. W. d l<,)••nd .." ... , ..... ,
"" ......1 " I m.· ,..h,lo. w•• • ,. rl''' j\ " ,
, "'l,t .., 1" . .."..... ,,,,Iud ,...o; I....
rid'. 1, Ii..H."J pl• •• 'un'''JI: u p..,.;-
" >n . I h. <I • b.ond. ... ' ...h 1m • r-m
, " • • I ' I h.kl r "-kod up . , •
....."'r 1 ,.. p .,. ~..-..l ..n.al'"

r. o< , 1i 1 <i , . I ..~.... h.kl .
__ IIf pl <t"',k I>u ' 1"11 <Om<'

bk l ... ,.... , 1.0 T lt r>d ......., . w ...
...11 .. p ,.. ,"'" . " . I 11, _ I, .......-dod
.ol>ouI , w .. "" . " dri I""" "'"Il.o~
"'d 1>or HI ...... A nd ""- 1soon,
to k ' Iw llnd bonohwlt"h i. h .....
p la '. bond....,,"'h Id ,""' ....
"nk") • ••11 ' n...... 1<>1. nI .,brIr..



Rea r v iew of AM-500 sh ow ing RF and
power s u p p ly/m od u la to r d eck s

o n 8 13s as C I.ISSC 'lm p s, but most were
p ush-p u ll a nd I didn't want 10 do tha t .
G iven th e 8 13's lo w d civ ing POW('C re­
quirernents , I had .1 choice o f eithe r
running the Ranger at ,I ve cy low P O W l ' C

o u tp u t o r sw am ping th e inpu t ttl the
8135, soa king up the exce ss po we c in
th e sw a m p in g res ist or. The firs t was
easy, bu t had some problems.

Tu n ing the Ra nger fo r lo w ou tput
wa s a sens i t i ve p ro(~e ss . 1 had e ven he a rd
of peop le ru nn in g th e 6 146 in th e fina l
on th e 300 vo lt su p p ly in stead of t h r flOO
volt s up p ly to red uce the ou tp u t.

After a goo d d ea l o f th ou gh t a nd lot s
of ca lcu la tions (there 's that en gi nt'e r
again) , I decided to go w ith a totall y
pa ssi ve input s truct u re, much like the

7

on einuseinmy tru s ty HT­
33 A.

The Ranger would loo k a t
essentiall y a dummy load
re sis tor. I chose a tou-cnm,
6O-watt non-induct ive resis­
to r (fro m Su rp lu s Sa les of
N ebraska) as a goo d co m ­
p rom ise. At a given w all ­
a g e , the vo lt age s w in g
w o u ld be hi gher across 100
ohms th an 50 ohms (1.41X
hi gher to be p recise] and 100
o h m s wa s s t i ll a n easy
match for the Range r. It
looked like wi th 45 walls
ou t of th e Ranger, I shou ld
be ab le to d rtve the 8 13s a nd
a ll wou ld be well. Th is wa s
to be my first co nflict of de­
s ign and practice. When I
go t everything together, th e
Range r loaded the re sistor
just fine . The p roblem was
the grid voltage sw ing wa s
too low , even after fiddlin g
with the grid leak re sistor
and the fi xed . blas, I was
close , but no cigar ! I had a

cho ice, seve ra l actua lly but only a
co uple that made any se nse at that poin t.
I co u ld replace the resis to r wi th a higher
va lue. Th e problem w as I co u ld no t
easily find a non-ind uctive res is to r of
th e right value that wou ld fit the space
a llotted for th e peesen t tbn-ohrn in hab­
itant. What I nee..-dcd wa s a broadbanded
trans former th a t wou ld g ive m e a s tep ­
u p of the voltage d ropped acro ss the
non-in d uc tive res istor. Hm mm, no tun­
in/o;, broa dba nded , h andl e about 50
wa tt s. Wh at I need ed was an unbal ­
anced- to -u nba la nc ed tran sformer (an
unun, as op posed to a ba lun) . I checke d
w ith so me in form ation I ha d on Amidon
and , lo and behold , they h ad one with
,1 9:1 impeda nce transfo rma tion rat io.
I called Am id o n and they put me in
tou ch w ith Jerry Se vic k, W2F MI, the
"Fa the r of MatchingTra nsforme rs" and

continuf'd next page
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Tops ide o f the RF deck

it a ll together, brought u p th e pOWN tln
XO meters a nd s ta rted 10 slo wly ru n up
the a ud io contro l tin the Ran ge r wh ile
loo king at an a ud io tra pezoid 0 11 my
mon itor scope. As I sta rted to speak
an d advance the au di o ga in, I heard
that tellta le RF spa rking noi se co ming
from the p la te tu n ing capacito r....a ca­
paci tor I had th o ught wa s cu mturtcbly
wit hin the pea k voltage req uiremen ts,
bu t I guess not. Unfortun a tely the on ly
rep laceme nt ca pacito r I co u ld find that
had a high eno ugh b rea kd own vo ltage
d id n't have a h ig h e noug h capaci tance
to cove r 160 me ter s. I "so lved " the prob­
lem by swi tch ing in an ex tra 200 pF I
15KV d oorknob ca pac uo r on 160 in par­
allel w ith th e newly-insta lled a ir va ri­
able ca pacito r a nd a fter tha t it worked
just fine . I really should have put in a
vacuum capac itor, which I wou ld hea rt ­
ily reco mmend , bu t that wo u ld have
necessitated a shee trneta l redesign and
I was wa y past the point where that
mad e any sens e.

Fina lly a fte r run nin Ksome .'l int' waves

•

th rnu ).;h the modula to r and looki ng a t
thea udio cutoff freq uencies, I was PHotty
happy with myst'l f. EVlorything wa s
wo rkin g jus t as it sho u ld be o r a t least I
tho ught so . It was time to go on the a ir
for a reel tes t.

I tu ned u p on 3870, ou r Left Coas t
AM fre q uency , a nd received so me nice
re ports from so me fellows in the Silico n
V,llley area . I fina lly ft° lt tha i th i!> really
wa s worth allt he troub le .

The last "problem" tn so lve wasn 't
related to the a rnpltfie r, but to the
Ra nger. Unfortuna tely I to re out mo re
hair try ing to fix th is p roblem than all of
the others. To ma ke a Ion" story sho rt,
I fou nd thai [ wa s ge lli ng so me reports
of a hum-like bu zz u n sig na l fad es a nd
fo und tha t my ca rrie r was gett in g fre­
quency mod ulated by thi s buzz. Aft e r
poking and probing a ll ove r the amph­
fier and the Ranger, I fina lly found the
prob lem occu rred o n ly o n VFO co ntro l
not crystal co ntro l. I dug into the Ranger
VFO and rep laced the VFO tube and the
nogu l.l tor and the p roblem d isappea red.

continu..d nut p as..
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Undersi de of the RF d eck : a) non-indu cti ve Tl,' s is tur; b) u nu n; c) screen Irans fo rmer;
d) screen voltage s up p ly; e) sc reen aud io choke; f) g rid b tas s up p ly; g ) 813s ' fil a me nt
tra nsformer.

impossib le to brin~ up a new pi ece of
AM gea r witho ut a monitor sc ope.

I wou ld like to close w ith some o b­
se rvations, reco m mendations and fu r­
th er con fes sio ns:

- it a ll worked , a lt ho ugh not quite as
I in itia lly planned , but certai n ly as I
mod ified the p la n, w it ho ut the fa ns.
Des ig n goa l: achie ved . The cab ine t is
warm to the to uch , bu t not uncom fort­
ably so on those lo ng keyd owns.

- I men tioned in the beginning that I
wo u ld lea ve to profe ssiona ls those
th in g s be st done b y profes si ona ls,
namel y, that fo r wh ich I d id n ' t have the
righ t tools , Although I was ab le to bor­
row a few Green lee punches incl udi ng
one big enough to ma ke openings for
the su b-cha ssis mou ntin g o f the 813
sockets, I was leery aboot cu tt ing the
2.75" holes for the pa ne l meters in th e
1/8" al u mi nu m panel s. I tu rn ed th is
over to a local mach ine sh op a nd the
shop pu nched the holes wi th a nu rneri-
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ca lly co n tro lled punch a nd d id ,) beou­
tifu l job. You w ill a lso notice th at I have
incl ud ed o n the fro n t pa nel of th r- ca bi ­
ne t tw o ve ntilated pa nels no t on ly fo r
ven tilati on, bu t to "let till' g low out". I
ca n look in at the tubes in either the
mod u la tor or the RF deck wit ho ut the
need fo r la rge p anel cu to uts, J. lthou~h

these co u ld be eas ily fa rmed nu l as were
the m eter holt'S.

- I had acqu ired the e xte rna l cabinet
fro m a Northern Ca lifo rn ia ha m. Th e
cab inet (ma d e by Bud) s its on fo ur
heavy -d uty caste rs and is about 3 1
inch es high overall. It W .IS in exc ellen t
mech an ica l con d it io n (n o ho le s o r
dents), but the pa in t was ru sting off in
sp o ts . I origina lly plann ed to refin ish
the cab inet, bu t the more I th ought about
it, the more I d idn' t like th e id ea . I
finall y decided to have the cab inet sa nd ­
bla sted to remove the paint a nd rust
and powder coa ted it in b lack w rinkle :
a very w ise d eci sion . Th e pai nt is infi -

continoed next page
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A Unique Instrument· An Analog Capacitance Meter

T he Ballant ineModel 520

by Kurl H . Miska, N8WGW
3488 Wagne r Wo ods Cou rt
An n Arbor, MI 48103

Wd l, l n ' ,lily d on 't know how uni que
th is ins tru men t is b ut it certainly is vin ­
t;l~t' elec tronics at its best. n y nnw m .lny
of th l' rl',td l' rs o f Elect ric H: ,'d io w ill
know of my in lt'n st' inlt'r e s t in lest
equipmen t th ro ugh m y artlclcs o n som e
of thl' mo re munda ne equipmen t Iikt,
VTVMs, a tes t osc iflator and a VU M.
nu t nu w, .Is the wacky Mont y Py tho ns
would say, fu r sumt'th in~ co m ple tel y
differen t.

About two yl'a rs ,1~U, I Sptl tt l-d a
sh r tn k-wra pped, and lo~ IIdllantin l"
Laboratories Modt'I 520 Din'!"t Redd ing
Cap acitance Mt,!t'r at d loc a l sw e p mec t.
T.l~~t'll.l t $20, my uffl' r of Sl 5 WdS ac­
cepted ins tilntly . The ,l,jwn t o f ,j ig it ,lI
ca p,KitollKI' me te rs . dt' r ivt'tl frnm s un ­
dry d i ~ itd l mu lt in1l'h 'rs , ha d mad e
Mod t'1 520 oh solt't 1". nu t, lu-Ion- I he di~ i ­

ta l t id t' sw ept in DMM s an d their su n ­
,jry t1t' r ivativt's , tht'n' w ere ,1 few com ­
pon tes o ff t' r ing analog ca p a cita n ce
m et ers .

Ba jl an t fn e l .a b o r at ories, fn c .,
Boonton, New j e rsey , ha s bee n in bu s t­
nloss sinn" th.. 1940s mdnuf.lCturinghigh
qUdlit y la bora to ry In st ruments . For
mdny yeMs the co m p,lRY offered a na ­
log Ins t ru m en ts m uch Iikt> I It>wll"lt
Packa rd , the usua l AC VTVMs, DC in ­
strumcnts of va rio us so r ts, signdl gen­
ora to rs. e tc. The y con ti nue 10 d o so but,
of co u rse, no w they ' re d ig it.l l.
The Outside of the Model 520

Ma nu fact ured in ti lt' 19f>Os, the Mod el
520 is a co mpact bench in s trumen t mea­
suri ng approxima tel y 14 in . h igh , B in .
w id e and 8 in . d ee p . Th e fro nt pa ne l
co nt ro ls a re s im p l ici ty themselve s .
The re is a p roper to~le power sw itc h,
a s inKll' ra ng eselectoe, and tw o recessed

IJ

" .I(!.lnti n e L.lbor.ltories Model 520 d l­
rl!'c l readi n g ca p aci ta nce m eier

ca lfb ret ton p o te n nometers ma r ked
C A L I and CA L. IO, pOw t"r lint' Iu se and
till" input connecuons fo r th e tes t toads.
The olllollog me ter with ,1 m irro r sca le is
a s ta nd a rd 4 1/ 2 inch unit w ith black
n u mbers fro m 1 to 10 a nd red n umbers
for II and 120n w h ite ba ckgrou nd . Th e
meter fea tu res two adj us table Indexes
fo r prcsc nmg capac ito r in spection lim ­
its . Mi ne, SI N 6H7, s ports a black crackle
fini sh .

con tinued n..1t pol"..
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S IG N AL
GENER A T OR
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I V.T.V.M.

Sch ematic of the Balla n ti ne Model 520. Court t'S'Y of 1I ,lIfantjn~ Labor"torj~ s .

just th e C AL.l recessed fro n t pa ne l n ino

tr ol so th at the met e r poin te r reads I.
Then set the range switc h, marked CA·
PAC ITANC E, to C AL to and adj ust
the CA L. 10 co ntro l sn tha t the me ter
read s HI. It' s that s im p le. There is noth­
ing I do on m y be nch tha t requ ire s s u­
per a ccu rac y a n d so I ch ec ke d m y
Balla ntine 520 .lg a ins t m y tw o ca pac i­
ta nce decades - .1Heath a nd '1Il Eiro. It
came as no surp rise th at on a ll se tt ings
for mi cro fa ra d s a nd na no far ad s, th e
ins tru men t w as rig ht on . O nl y w hen
testing th e p icof arad se tt in g was there
so me varia tio n in dial ind ica tions . But ,
I suspec t that th e d eca d es w er e a t fa u lt
s ince these were never m ea nt to be p rt·­
cts ton d evices o f the typ e offered by
Gene ra l Rad io a nd o ther co m pa ra ble
man u fact urer s.

I was fortu na te that m y ins tru men t
came w ith the o rig in a l s h ield ed test
leads. Mcasu rtng copa citor s Is as s im p le
as d ip ping them to th e test lea d s but, a s
in w orking w ith a se ns it ive AC VTVM,
it is wi se to s ta r t at th e h ig h en d o f th e
range a nd work your w ay d own . At the
lo w en d o f the range , the in put lea d s a rc
very sensit iv e to be ing h and led . The
met er pointer d efl ects quite v igoro usly
and, w hile ru gged , I wou ld hat e to bend
it th rough carel ess hand ling o f the te s t
lead s. I did a litt le testi n g by subs tit u t·
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ing r rmvontlon a l tes t lead s and , fo r a ll
p ract ica l p u rp oses, d id n ot no tice an y
d iffe rence in th e met e r re ad ings. Age tn.
keep in mi nd, I don't th ink I do a ny ­
thing so crit ica l th at it would req uire
the iH7cu racy in heren t in the instrument .
So, if you find a Mudd 520 a t ,1 sw ap
mee t a nd the origin'l l test leads a rc m iss­
in g, d on't reject a possi ble ba rg a in .

Wh ile a t ti mes a nd in jes t I may have
sa id to my son, "y ou ca n neve r ha ve too
m any VTVMs", I'm no t so su re tha t the
sa me ap pl ie s to analog ca p ac i ta nce
met er s .Still, the Ballantine 520 is a valu ­
able add it ion to m y m essy wor kbenc h
and usi ng it g ives me as m uch p lea su re
as d o m y other in struments. Now, if I
co u ld on ly find an ana log inductance
meter. ER

Re feren ce
Mod el 520 Di re ct Reading C apaci ­

ta nce Met er, issue MC · 767F, operat in g:
a n d se r v ic e manua l p ubli s hed b y
Balla ntine Laboratories, Boonton , New
Je rsey. Da te u nd ete rm ined ,

To join A M I send $2 to:
AMI
Bo x 1500
M errimack, NH 03054



At th e 1996 I) .aylo n H amvent lon, L 10 R: John Pet eem an, A RQG; But ch Sc h .a rt .a u,
KHB S .a nd J.ay MilJ l"f. KK 5IM.

Bob Rainbo lt, WBe A UQ • .a 1 h i" vl n fage o pl"f.ati ng p os it ion. II i" sl.alion co n" i"ts
o f mostly Drak e and II I".athkit gu r. ,.



Norm H egyi, KG9D, a t th e G rayslake, It hamfe s t, Sept ember, '96. PllIl!" by J"lt

Keogh, Wn9CKZ .

Paul Washa, W0TOK, in hi s h am shack b ack in 195 5. Paul is w ell-known 10
eastcoase hams who see him dt almost eve ry ham fe...t sellin g books and maga­
atn es .
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Figure 1

Alternatively, poin t B also represent s all
Im pedance of 5 ohms. But, now WI' have
3 ohm s of resis tance and 4 ohm s o f ca­
pacit ive reactance. Using th e rcclan~ul .1r

me thod, mo ve 3 units .1long the R a xis
and then !luw,mY..iUd 90 degree s (the -j
operator) for 4 u nits (oh ms o f Xc), Now,
the Impedance at point B ca n be w ritten
as Z ::: 3 -j4. Of co urse, th e vec tor OB is
also 5 ohms lon g so the polar method of
descr ibing the im pedance at po int B is 5/
-53.13 degrees. Note that the only differ­
ence between the polar representations
for poi nts A and His the sign of th !;,dogle ;
po s it ive for A. and negative for B.
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W it h this brief ba ckground, we can
now in troduce the t ransm issi on line
formula ment ioned ea rlier.

Zt + jZo ta n Bs

Zo + jZt ta n Bs

c(>n t j n u~d nu t P"liIe
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Eve n th ou Jl;h th e Im peda nce varies olI lo ng t he le ng th of the fee dline, t he SWR
re mains th e same,

50 + JSO tan 8 s )

SO + JSO tan Bs

There a n- other Io rrns of thi s fo rm ula
usin g s ine a nd cosine funct ions but I
have found the version sho w n here to
be easie r to solve for m ost a m ate u r dp­
p lications. Let's work o u t a few ex ­
amples to illus tra te how usefulthis fu r­
m ul a is.
EXAM PLE I: We a ll know tha t when
the ante nn a is matched to the feedl tne
and the tcedhne is matched 10 Ihe rig
we ha ve the maximum transfer o f RF
ene rgy and the SW R is I to I (a 'fla t '
line). Will th e formu la predict thi s? let's
say we have 3 hypothetica l di pole a n-
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tl' nnd (cu t to frequency) with a feed
poinl im peda nce ~ of 50 oh ms. If w e
u se a 50 oh m Iecdline here's wha t th e
fo rmula sa ys:
For
Zo :: 50
ZL :: 50

Zs " SO (

No te that the q uanti ty insid e the ()'s
is 1 for ANX lenglhoffeed line(8J . This
is tr ue beca use th e nume rato r a nd d e-
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The BC-191 In War And Peace
by Cli ff Kurtz, N6ZU
6727 N. Pe rs h ing AV(".
Stockton, CA 95207

As a Ne uonal G ua rd sm. m in Febru­
a ry of 1941 . my un it W .1S called to active
duty . It was a n in f,m try n·~ iml.'l1 l and I
wa s ,1 ra dio o pera to r in tI ll' I{l'~ i mon ta t
I Ieadquartors Ctlmp.lny . Aftt' r sev era l
mont hs of intensive t ra in in);. WI' wen­
COl lit'.! 10 ~o overseas fo u r d oys ,l h t' r

lA'L 7. 1941 [l'ea rf Harbor, n ·ml'ml>cr?) .
We WC TC shi p ped to Aus l r,ll i,l. hu t 01 1­
most immt·•.ha ld y n >shipp",j In t ilt ' b ­
la nd of NI'W Caledo nia .

It was here thd! WI' und erw ent u u t
most serious co mbat trdi nin jl;. [)u ri n jl;
Ihi s t ime we were Iss ued v,utous radio
sdo,; fur e valuation and even tua l use.
O ne of thl'St., sets W,1S tfu- He -PH wit h
its rom pa niun Ten ·iv l'r. th. , I\C -31 2.11 is

.1 ve rsa tile rad io in tha t it can be po w ­
en-d ei th e r by 12 vo lt DC ba t te ry or by
.10 AC p OWer supply. ft can be opt' ra lt'd
mo h ile o r fixed s ta tion, and (.10 ,1(( O m ­

modato va rious .1n tl' llIlols. noth recei ver
and t ra nsmitter arv shock mo unted .

TIll' OC-19[ iI.1S.1 coun te rpa rt in Int'
IIC -375 w hic h is id t·ntk .ll except Inal it
W,IS dL'Si~nl>d for ,12Mvult ptJwt'r source
and WoJS used p ri m.lrily in large bombers
li!o.t'lhl' 8- 17 .lIltl 1\-24 . Wt' were 0111 qui tt'
" Jt ( ilt'l..! w hen we first saw the Be-191.
AIl,' r illl, th is W.1S .1O imp ressive 100kinK
p it-c·e of equ ip ment co m pa red 10 Iht,
srnalh-r ~'l.. we h.ld t-....'fl op" r.lt inK! J
.l lw.ly S Ilpt.·ra lt-d 11ll' ~'I with the fronl
OWt'r rt'mnVt'll (.m t! s til l J Il) to t'Jtrt~'

•
Ph oto 1. The 8C-191 tr"'nsmitt~r and comp.lIninn recetvee t be 8 C-312. Alsosho w n
i! Ih~ J-45 ' k nee-key' an d 8 C-221 fr~q u ~n cy mete r,
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ba t nlll tl itions wv t·lt rt· rit' nn·J (In
G ll.1d.lk im .lI. lhi s r.h l io.!id nul fail even
,ml"t' , It umid it y W.I S a lw.lys in the h igh
'Xl's be-c-dU:o"t· it rd irwtl t'v " ry tidY. Te rn­
per.nu re-, we re in the 95 Itl 110 r.m ge
tid ily , Nightt im e tem perat ure som e­
ti mes dropped below tilt' dew point,
t'dusingellnJ t'n~ l i lln a nd co rrosio n that
IIft" n sto p ped o ther roldins from Iunc­
Iiun ing w ilhi n ol Wt""1.. <I f USt· . La ter is ­
S Ill' S of eq ui p ment fared a liult· better
ht 'CdUs(' M'ts were- h m giddt' treated ill
manufactu re . Also, h ig h vo lt.lge lead s
were better insulated and co n necto rs
were giV"1lbe t ter insula t ion tu preven t
MC-O\'t'r. I n-eal! Jl so th.lIth,' d ynam o­
to r on on e pa rt icular ead!o s t't (I th in k it
wa s the e Re -7) h. ld .1 t'.ISl.' th ilt housed
tht' rela ys, (USt'S .10 d uthcr parts .1S it sa t
under th e d yna moto r Itself. This case
had ..I sn ug fitt ing cover OVN the lOp
w ith a ru bber sea l to kt't'p mois ture o u t.
Time a fter timt.' th is ftlled 10 .1 d epth o f
about I inch wi th w a n-e. W " fin" Uy

The BC.I'B tran..mitter with f ro nt P..n e l removed and tuning un it p .Hl iollly
re m ov ed .

those f(Jur (Cllunl 'em!) big 211 ttJlxos pl u~
Irn-Iypt' IOsP't......·h ..mplifi~·r {wt· l<lv t·llloIl

so ft ~IIIW, d on't wt.'?) The sonnd o f lht'
d yn.Jmot nr wh ini ng dw ,ly in th t· middh­
of tht' nighl and Iht' ch irp ing CW signdls
it put (JU I ,} 1't' ha rd to f(lrg t·l. even .l fh·r S5
years!'! w hen p laced in th e MCW P't)Si­
non, th l' M'I puts ou t 01 b roa d modula ted
CW s ign.I' tholtCdn cu l lh m ugh .my QRM!
The s ign.l l W.lS broad and "di rty", b ut
af te r a ll, tht' FCC did not hav e .lny juris­
dic tion tlVN there! TIw d ynamo to r ( IHJ ­
n -e)draws 40 .1mps Irurna 12 volt bat­
tery, I Wit.' 2 ma rine typc battenes wr th
gooJ result s , The UC -221 frequency met er
wa s also ,I p .1r1 of t'vt' ry s ta t ion.

To ba ck track ,I bi t, the se t WilS de­
signe d in 1935 (!) by Gene ra l Ele ctr ic to
be a rugged , n-Hable set tha t cou ld t'OVN
a w id e frequency ra nge and could be
used unde r al m n..1 a ny condition s . I
thin k thl'y s ucceeded quite well. I b.IM·
th is opin ion o n tbo Iac t that e ve n aftt' r
five m onth.. (If u se in the horrible COI11-
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The Heath Co m pan y's fi rs l a d fo r a n
osci llosco pe in Eleclron ics, Au gust,
1947.

The hislory o f Hea thkit is full of sup..' r­
Ia tives: first , biK);t.'St, bt.'SI, newes t, mos t
affo rdable, most powerful. m ost featu res ,
mosl advanced, and on an d on . With a
cadreof cleve r an d mnovanve engineers,
Heath we s always comtng up with better,
s imp ler, and more effic ient ways of do­
in~ thin gs. Clcarty wri tten and profusely
illustrated ins tructio n manuals and an
un pa rall eled co m mitmenl 10 customer
service pav ed the road for a co m pany on
a most remarka ble journey. And along
the w ay, Heat h ga lhert'd a fo llo wi ng o f
cu s tomers w hose unshakab le loyalty tn
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the co m pany remains unmatched 10 this
day.

Over the ye drs Heath developed and
so ld h und reds o f kit produc ts . Wi th more
th an 150 kits, they had Iht., la rges t ama­
tc ur radio product line ever a massed by a
si n~ l l'cmnp.InY . Heath sol d nea rly 40,000
II W· l(lI tra nsceivers alone-c-more o f a
si n~ ll' product th.m anyo nt' be fore or
since, even more than Cullins . lis succes s
in tl'St equipment WolS even ~n·.lter, w ith
n.'ady 400 tt.ostt.'quipmt.'nl products over
the life (If tho cu m pa ny . In ns firs t IO'n
yt.·.lrs tll'olth sll ld .111ds to nish ing SOO,OOIl
VI·VMs. It is Iikdy th ai by lilt, lime th...
I,ISIulle went ou t thedoor in till' oa rty90's
mure than 2,OOtl,OOO had been so ld. It is
dl!>l.) likdy they sold that many oscttlo ­
S('opt."S, Over II'H' yo'ars Hl'ol th doosijo;nt.-d
mun'foO models ofSlTlI-....'S. Thl'tl, of course,
there were all tho' consu mt"J" p roducts­
co untles s hi- fi, s tereo, Tv, ,1Ild home-Irn­
provcmene kits , Th er e were nwl ,d Ill'll...·•
tor s and mic rowaves , Buuni,"'Uikt.>s and
slo t ca rs, computers and com p.n-tors. For
.1 w hill' you l·ou l.1even ~t'l fu rniture ill
kit furm.

For al mos t J() Yl'.lrs I ll'dthki t co u ld do
nowrun~. BUI by the m id 70's lho.- w.. i);h t
of d1dn~ewd.';bt-ginni ng to pn'S.>;nn Hea th
w ith mcreasing d isC.''llm fort . Tt."Chnol.~y

was b"gin ning tn cycle so quick ly Hea th
co uld h.Hd ly kl"'p u p. ll il lfw.1y t hruu~h ,1

p roject, fo r e xam p k-, l lea th could find
itsdf wtlrk in~ orta outmod ,..t id t',l, And
as if tha t were n't l'tltlU~h, offshor.. ma nu­
facturers were b"'t."o m ing s" rin us ly corn­
~titiVl". Th en, in 1m, 7"'nith ho ugh t
Heat h . What at first g lance appea red 10

be d g rt>dl relationshi p quickly turned
ca tasr ro phic. Z.'nith w as interes ted only
in Heath's com puter p roducts and beg.1n
to sip hon off bugc quantities uf cas h and
other rcso urces to pu rsu e its ow n agenda.
Then ca me thc layo ffsand a dead Iy p lunge
in mora le. In add ition to the interna lprob­
lems, th ere we re major sh ifts going on
ou tsid e. Heat h 's original cu stomer base
was a~ ing, and yo unger folks seemed 10

have neuher the time o r ind ina tion tn
con l inu"d on p olS" 40



A Station Rig Switcher
by Robert C. M,1cD onolld, N2N IR
10 Woodward Rd .
Pou ghkeepsie, NY, 12603
bobmacd esmhv.ne t

MOl>l o f us AM \ ' rs havea mi x of va ri­
ou s receivers , and transmitters in th e
shac k. You kn o w tha t switching be
tween diffl'Ten t units c..n be d ifficult. A
co ax sw itch helps, but th.lt only sol ves
the transmit ted Rftp robtem.If you want
to q u ick ly sw itch from tra nsmitter ' 1
and receiver III to t r.lRsmilll' r III a nd
recei ver ' 3 th e re 's usua lly d multi ple
cable swa p Tl'1.Juirt>d IOl·fft'Ct Ihl· t-h.Jn~t'

over .
Th is swi tcher solves Iholl problem. It

not o nly swi tches tbe RF SotlU TCt."S a nd

receiver a nten na conncc t to ns to the an ­
ten n.r. b u t .1IStl t.lkl's t ' ,1ft' of receiver
m \lt in~ , .1m p lifit'T kl'yin~, and .\Ud in
o u lp u t selection to lilt' s ta tion spea ke r.
II requires only th.ll each transmitter
have either a n o pt·n Of closed set {I f
co ntac ts , when tr ansmitting, to contfu l
tht' s witchl·f .

Rec eiver mut ing mt'lhuds in a ma teur
~t'.Ir .Ire often d iffl'n'n l f rom tha t o f
co m nu- rc ta ! o r militafY eq ui p m en t,
Ama teur rec eivers U SU.lUy need to h ,lYl'

l~ IIwnU T
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A 6-Meter 829B Transmitter
by S tan Tajima, JA 1DNQ/ KD2H8
3126-44 Nasec ho, Tots ukak u,
Yokohama , Ja pan 245

Ik'i nK d maverick AM ope ra tor in JA
sinct'l'.u ly IlN 2, I a m ~t ll1lt"t in1t"s nrcd
of 1·.l l1 i n~ "C Q AM - since must of the
time therv is no a ' s p o llSt' . I ha ve r.li sl' d
only ,1 limited number of AM 'e rs o n 20
meters. I d id not c)'-!ll'd bdlln ' th.lI JA
hams were so conservative .md th.l l
they w ouldn't want III try sUllw lh inK
new l ih · A M !? (This m.IY be bl 't"dUM'
most of Iht'uld A M r iJl:s w erehomehrew
and Iht'y 've bee n pa rted o r IUI.l ll y aban ­
d o ncd 10 1'io!V,' sp.ln' in lht' s hack. Un ­
lih· th l' U.S., Sp .ICl' isa problem in JA .)

I W dS to ld . ho wt'v l' r,t ll.l llhl·ft ' wasan
ecttvc A M nt'l on h nWh'r" . J have d
Vi k in~ R.ll\~l·r 1I.111d I I.u n m.uJu nd I IQ ­
1to fu r 20 met er A M UI1l'rolt iulls .m d
both of Ih."S.· cov er f> nll' h' r ~ .

So u ne .tay [ trtcd tl meters w ith th e
R.m~,· r and IIQ · t 10. Th., It Q-1I 0 d ill
wo rk someho w , however the R.l n~.' r ·s

world n/; p erform.mn' 011 f> mete rs w as
11l ,lf~i lhlL (The dri ve from 57(>3 d ocs
no t seom on ough an d llll' dip of 6 \ 46 is
so li ttle.) 'I'hc cornbiu.niou d ol's work
s Ollw h u w .m d I m ,ld" .1 Iew Q SOs. Hut I
d id Illi t fer-lcumfl'r l.lbl t' \Is in/; Ihi s st'lUp .
( .1(W.IYS w oI ll l 10 im p r.'Ss pt.'o p lt' by t bc
good p t' rfo rmolnn' of lht' ft'.l l AM . A M
h .IS hi b e real Mp lol h'/so,.' rt't'n g rid mod u ­
I.ltt,.r.

511 l have d t'Ci.I....I 10 ma ke my o wn 6
m eter rig . Here is how I b uilt ,I b meter
A M TX wn h au l'l 1~11. ( wondered if (
s huu ld m.lle Iht' w h" I., TX in cludin g
Ih.· nlod u l.l tur o r if I shu ll l.t USt' wha t­
ever f.ld li l ies wr-re .IV.1il.lh (l" .

Th r ac rhce's 8298 Ir.lm. min t'f below h is VikinR II .Ind II Q -1I 0.
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Top view, I'A co mp a rt men t lid removed .

My shack is fu ll (If o ld iI's and XVI, is
verysensitiveabout th e nll's s in Ihl' sIMCk.
So any m-w TX m ust be- smal l t'llouf;h so
that I ca n StIUt't'Zt' it sorm-where in be­
tween. (By till' wa y, the US (;1 who was
sta tioned in JA after till' W .Jr spnil,' d till'
JA's VI.. My f,l tlll' r u st-'d to tell rue th ,lt tlu­
JA Yl .s wen- mo rt- fr it'n ,ll y befon- lht' y
became 'wcs tcmlzed'.

For tuna tely, th e Ra nger ha s a n au e !I·
ia ry power su p ply Ilf J OUV,:;OrnA , ldY
5.5A ;\ S we ll .1S SOOY, 210 rnA . So, I
decided it w as t-asit'r to mil kca St'p.1r.1It'
RF dec k to 111 ,1ke use o f the powl' r o u t­
puts from RJl lf;l' r . [ hap pened to h.ive a
few 829 Bs and soc ke ts, and the 8 2411
power cha rac te r ts t!cs [ rch-r to Fig .! )
M'l'm s to be a per fer t match 10 the r~ .l n f;t' r

mod u lato r. Also H24 B looks very sexy!
Iha d p icked up someci rc ui t di<lf;ram s

from JA /US h a ndbo ok s .md patc h
worked them 10 form tbe foll owin g de­
sign .Crysta l os cilla to r and tri plt'r: hA R5
Doubler: hAQ5 Power Ampli fier; 829B
refer 10 Hgurc 2,

This lineu p could easi ly be powered
by the aux iliary power s u p p ly a nd
sho uld he powerfu l l' llnu~h to 111.11ch

33

w it h ttn- I{ ,m f;t'r 's 7027A 1'-1' modul.r ­
lion . Also I l h llu ~h t lh dt it w ou ld trans­
m it {' r\l) lI ~ h powt' r 10 bobem-h marked
,IS .l n-a l AM s t,Hio n . (Sti ll m os t o f th e
AMt' rs 011 6 mete-r s usc modern soli d
s l,III'.) I wa n ted 10 ha ve ~ood a udio for
the S ,lnll' ren xon. I W.1S n mn ' rrw d if thr­
6AQ5 dou bler / d rive r wou ld be s l ron g
l'n m rg h til d rt v r- the H2'l1!. At'cnrd i ll~ to
the r~CA tube ma nual, the R29B needs
II mA ~ri d c u rren t for CI,ISS C o pera ­
t ion , Hut , ,my WilY [ wan ted to t ry a
6AQ5 fi rs t a nd if it W,lS tOll wea k th en I
co u ld a lways cha n~e it 10 .1 576J dc.
Fortuna tely , had almost a ll the parts
,lI'l'u lllu l,lI{,d Fr om 1J,lyl nn / AW As in
I~oc ht'sler / {l lht'r flt' .l ma r ke ts in bo th
US/JA .1S wr-ll ,J S f rom so m e vt-ry
frit'ndly US hams who had p n'vill llsl y
dona led item s suc h as R29 1~ soc ke-t.

TIll' construc tio n is v{' ry {'.lsy. I in ­
s ta lled ,1 shtc ldcd box on the R29B Rf
deck (ma in ly for hi~h V()l t il ~ l- protec ­
tion pu rpose.) A t mA su rp lus meter is
used to check the I' A p la te volta ge, I'A
pl ate cu rren t, g r td cu rre n t, and the d ou­
blt' rs ~r id cu rrent. For s tand hy, a H' l.ly
cuts out the B +- for the 6AR S and hAQ5
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bOY. It would see m tha t the d rt ve from
the 6AQS is too wea k, but this di d not
creutea prob lem .Of co u rse if the bias is
red uced, more ~rid cu rrent would be
avail ab le . I wa s co nce rned about the
overrnod ula tion beca use o f the wea ker
drive . So far. a little mo re than 2 mA
~ri d cu rrent shows no sig n o f over­
mod u lation . The working voltages ! c-ur­
rents a re sho wn in the Figu re 3.

The TX works fine and I receive good
a udi o re por ts. Peo p le a re imp ressed by
the a ud io q uality as I hoped , Jud ging
fro m the variatio n of the p la te cu rren t
un d e r modu la tion my home brewed
829B tra nsm itter works be tte r than the
Ra nger. The input is a bo ut 4SW, and it
appea rs that my trans mission perfoe­
mance su persed es my receptio n perfor­
mance (o r my RXscnsitivity is too poor) .
My next project is to improve my recep­
tio n sensitivity on II Q-11O, Do you have
any suggestio ns?

It is q u ite someth ing to say "I a m
using a home b rewed 829 B plate ! sc ree n
grid mod ula ted" .!? Ve ry often yo u nger
hams d o not kn ow what a n 829 B is ,

By the way, I use an H F three ele me n t
trfband p hase ar ray an tenna [th ree ele-

con li n ut'd o n page 38
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