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An Easy AR C-S Power Supply/Speaker Unit
by Frank Van Za nt , KOel{
2424 Virgo Drive
Cu lorado Springs, CO 80':106
{van Lanl@u sa.n l'l

A co m pan io n u ni t m ad e from n ·.IJily
available paris , thi s project b fur those
holl ow -s ta tc en IIIus ias ls whn ,1 re res tor
ing vin tage mil itary su rp lus wet·jving
eq u ip m ent.

WnrlJ War II has been O Vl" fur 55
yl'a rs, but nu t tlll'Tl' in the all ies , ba se
merit s , g.uag l's ,1IHl ju n k pil es o f
Ho rnd om Tl'pose IIIl' remains (If A RC-S
a nd SC R·274N receivers . Some o f th ese
a rt' in like ne w co nd it ion but m ,lIly ha ve
been ruod iflcd and c,m niba li;£l'd In be
cast aside ,I S y l ' aT S pa ssed . Most of the
good O lll'S ha ve been se t a side Yl'.lr s ago
to ga tlwr Just on the shelf. O cca s ion
all y, ttw se un its ca n s t ill be fo und at

hamfests and Ilea ma rkets. s..'vl' r'11yl';ns
<1 11;0, I bo ug h t th n ' l' un its .11 a loc al
hamfcst wit h the tho ugh t of poss ib ly
rL'st o ri llK thorn fo r Ilns tal Kic n'i}SOlls .
My sta rt in ha m ra dio was ma de pllS
stbtc th roug h con verted war s u rp lus.

II;Kk in those da ys, yo u Ill'l ' l k d POW l' r

s up p lies tha t wou ld furn ish six, twelve
o r tWl'n ly fo ur volts AC fo r fi l,ITll l'nl s
and 'lbout275 vo lts.DC fo r till' pl at e and
screen vo lt,1ge s of thl' o ld meta l lubl's
and minia ture lullt' s o f thut l'r, 1. Actu
,111 y, almost iln y homcbrcw p rnjl'ct o f
those da ys requi red a pOWl'T su p p ly
w it h these qual ifications. At th .l l t ime,
powe r su p p ly l'omr0nt 'n ts wvre chea p

Figu re 2, Th e au tho r's co mpa n io n pow er su p p ly/sp ea ke r unit a nd associa ted
receiver, th e R2J I AR C· S w h ich ( o vers th e "lung-w ave" s p ec tru m bel ow th e
b rnJ J C.lst band .
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ARC-5 RECEIVER
COMPANION POWER

SUPPLYANO
SPEA KER UNIT

•md rea d tly available. Powertransform
ers were eve ry whe re o n the surp lus
market .101.1 in tub e type television se ts
and rad ios o f that time . Ilig h vo ttogo
electrolync capaci to rs were the norm .
No p rob lem then to b u ild .\ power su p
ply.

In tod a y's co mp u te r a nd MlIiJ sta te
world, mo st yo u ng Ha ms b lin k un
kno wing ly whe n tht' s ubjl'Ct of " high"
voll.l gl' po wt' r su p p li t's co mes u p .
Sources of appropriat e componen ts ar e
sC.lTC\, as hen' s teeth . llowovcr , neres
sity is th l' mo ther of in vention . If t ill'
three ARC-S un its I hadacq uln-d were
to he resto red , a Woly ha d tobe fo u nd to
find sui tab le pa rts. IJdicvt' it o r not , .1
desig n wa s devised us ing mostly Rad io
Shack parts 10 builda s u itab le fila ment
and 8 + powe r un it th.u wo u ld more

5

tha n adeq uat ely p O W N thl' "a nti ques " .
S u r p r is ing ly , It'll' Ir a nsfur mer(s )

wou ld be no p roblem . Th rough the use
o f fo u r se ries! pMollle1and ba r k to ba ck
12.6 VAC, 3 Amp transfo rmers, a r,m gc
of voltages could be p roduced to not
only p ro vid e 4 choices IIf filanll'n t vu lt
age, b u l a lso about 275 vu lts D.C. vo lt
,lgC u nder 10..11.1 for U• . Figun' 1 itt us
tr,ltl's the circu it d i.lgrilm o f the a rrange
me n t tha t will p rod uce fl.3, 12.6, 18.lJ
and 25.2 VAC of ftla mcnt p I I W N . Also ,
using .1 full-wave h rid gl' n-c ttncr ci r
ruit, .\ DC VO[t,lg l' o f abou t 270 vu lts
u nder loa d will br- .lV.1il.lhle . As.l bo
nus, fo r the A RC-5 rec eivers, a n aud io
ci rcu it was Installed on till' sa me l·h.\s
s is to pro vid e l'i1ht'r hl"lli p holl{, IIr
spea ke r o u tpu t.

The o n ly d iff icult o r expensive parts

con ri n ue d o n n n .1 r . lt f'



H gurc 3. Fro n t vi ew Ilf th e powe r s u p
pl y/spl'akl'r.

fi g ure 4. Rl'a r vl cw.

to bl' obtained for thi s projec t are till'
cha ssts (i t's hard to believe the cost o f
aluminum d l<lSs is Ibl' st, d.l yS) a nd th t'
d l'Clrolyl k cap.u-itur. If you d on 't wan t

tospend the moilt'y (OT,1 rea l al umin um
cha ss is box, then mo unt IIll' unil o n ,I

•

h omcm a d e wood chass!s b ox ,11111
masonite panel . Tha t 's w hat we d id in
th e olden d .rys. (My good nl'ss , I so u nd
like Methuselah) . The electroly tic wi ll
probab ly have to be m a il ordered from
one o f the nationa l p.UIS hOlISj'S unless
you have one in till' jun k box.

Figu re 1 sh ow s th e pl ll~ c-onnect ions
on the AJ~C-5 series. Us e the d yn a mo 
lor pi ns fOTtilt' filament and Il t ronnec
lions. Thill will insure that the B+ rv
ce tves som e additional fil tt'r ing insid t'
Illl' .A RC-S. You migh t wan I to constdcr
obtain ing an ex tra su p p ly of .2 OT .5 OT
.1, 400 10 (,00 VUC my lar oTorangl' d ro p
ca p ac ito rs in case a ny o f the aluminurn
can ca pacito rs in till' A RC-S b low u p .
TIMt happened 10 me. Till' bi g tTip l(' .2 x
300-\'0 11 ca n in the ba ck end of tht' unit
blew u p and crea ted q uitea s li n k before
I co u ld ge t thl' power tu rn ed off. II was
replaced wit h thn'l' .5 m ltd x (,()ll VDC
mylars and evcryt hlng ret u rned to nor
ma l. 'lhe 3U()-v o lt ra t ing of a ll the rn 
pacito rs in the AI~C-S un its is n ·ally
quite margin'l \.

One way to cu t cos ts wit h this p ruje r-t
is to ju sl USl' Iw o transformers back 10
ba ck in a n adaptation of the circui t in
Fig . 1. This wi ll o n ly provide yo u with
tw o filamen t voltages of (,.3 and 12.6
VA C an d about 130 VDC of B+. Tht'
A I~C-S recei vers will work just fine w ith
th ose voltages. al be it with sorne red uced
audio o u tp u t. The ARC· S' sare VNy to t
erant of voltages. O ne coul d al so con 
s id e r Tl'placing th e 12 vo lt tuht's( 12SK7,
i 2K!:! , 12SR7 and 12SF7) wi th their s ix
vo lt eq ui valents. The 12A6 wi tl have to
remain in place s ince there is no 6 volt
equivalen t, b ut that will work 100. Like
w is t:', Radio Shac k offers 24 VAC Cl'n tl'f
tapped tran sformers. Tw o cou ld be used
ba ck to back to yield 24 and 12 VA C and
ro ugh ly 130 to 150 VIJC d(' lwnd ing on
load .

The re su lts have been ('xCt, lIl'nl. The
four transform ers of Fi~ . 1 <In' bart'ly
warm 10 the touch. T Ill' R-23A I A RC-S
( I90 Kill. to SSIl Kl lz] receiver p lays a
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Figure 1. Pow e r ou tp u t circuit

SW6

5.

REL.
OUTPUT

(OFF)

---•
MODI

CAL.

the 5 rnA meter mov em en t. Thi s method
of sa mpling the RF was abandoned . I
need ed to find a point in the tra nsm itter
tha i va ried wi th the RF Ca rr ie r Le vel
con tro l and it di d n 't necessarily hav e to
be RF. Why nol u sc the sc ree n vo lt age
on the PA fi na l? After all it was directly
co nnec ted 10 the Ca rr ier Level co n tro l.
The thou ght he re wa s to ma ke the OF F
position into a PA screen voltmet er that
was cali bra ted in walts u si ng the u p per
meier sca le . Th is idea was p ursu ed b u t
once aga in the 5 rn A meter movemen t
d rew enoug h cu rre n t to pull the scree n
volta ge. Not wantin g to Install .1 PA
screen voltage regula tor, this id ea w as
likew ise ca nned.

Fin ally the id ea lamp lit. Wh y not u sc
an RF pi ckup close to the final tank . Gee
w ha t a novel id ea! The co m p lete p ower
outpu t ci rcu it is show n in Fig ure 1. A

9

few d iffere n t p ickups were tried an d
just abou t anyth ing wit h wire will wo rk
suc h as a wire wou nd resistor o r RFC. I
set tled on a one turn loo p o f #12 tusu
lilted wire. The loo p has a dia meter o f 2
inche s and is s paced one-ha lf inch from
thc end o f thc ta n k co il.

Fig u re 2 sho ws th e rig id mo unt in g
for thc o ne tu rn loop . A short pi ece o f
ce ra mic ( 1-1 / 4"x1 /2"x3/ 16") was used
w ith o ne end anchored to the to p of Ihe
h ig h vo lta ge filte r choke LI' 1. Fibe r
washers are needed o n bo th si des of the
cer a mic to av o id c rac k in g wh e n
to rqued . O ther holt's in the ce ra mic pro
vided mounts for th e loop. diode a nd
ca pacito r. A n add iti ona l g ro u nd w ire
was co nn ec ted fro m the ch oke -to-c has
s is moun ting screw to the choke-tn-ce 
ra m ie mo un ting screw. Th is was 10 in
s u re ground integrity b l ' C.1 US t ' o f the

con ti n ued ne xt r aKe



Figurl' 2. T he RF p ickup loop h as a dia meter of 2 in ch es and is s paced nn e-half
inch fro m t he en d o f th e ra nk cn i l.

Fig or", 3. T Ilt' fro n t pan el o f t h c m nd i fie d Ra ngl"r. N lit", t il", n.. w con tro ls -Col rri e r
Levet and Ca l.

III
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Fig UTt' 1. Au lo m .a tic feedback co rr ecnon o f d is to rtion

Step 2: Introdu cing Audio Feed b ack
Wh y 00 H1

WI.' kno w frnm d t'C.hl ..,s o f radi o hand 
book t'x~'r i t"n("t' that .lud io f..,.....Ib ..ack
ca n red uc e d istortion . The Iact Ih.1I il
al so (' X tends bandwidth does not ('0 0 

ce rn us as much sinn· W I' plan 10 extend
band wi dt h by rem o ving filh 'fs .1 S above.
In th e' o ld hand boo ks, lh e aud io s ign.1]
is taken fro m the out put of .1 large AM
modula tio n tra n s former and is It'd
"ba ck" In the ca thode o f u nt' (If th ..,
au dio p reamphfiers. K6AD and W6BM
p rov ide examples o f using audio Ice d 
back in p te tc modula ted AM transmit
tc rs 12.3). Altemately. W6n M Hneartzes
a sc reen g rid m odulator w it h a ud io
feed back 141. WH6VMI s tud ied ,1 sys
tem In rnca suro d is lo rlion in AM tra ns
miners tha t haveaudio h,t'd b.u-k (51.
H~u rl' I ttl ust rat es a ba s te feedba ck

model. "G " represents tho net volt a go
~" in o f till' m ain sys tem: " N" rt'pn'
St' ll ls the vol ta~ l' ~,li n o f the feedback .
NOh' that the ou tp ut of Ih.' system is
su btra cted from th e in pul to achie ve ,1
closed loop. Ma lh.·malic,dly in a linea r
sys te m, tfw outp u t depends on the in
pul .lCco rd inK 10 Ihl' following .'q U,l 
lion:

13

I' - v G
Oc.rr - J"" I t-Gil
As the m,lg n ilu d.' tlf Iht· v,u i,lh lt-' I I is

brought from 0 to .1 pusHin ' value, lilt'
amplitude of Vo u l wil l dec rease. AI>
ctl rd i n~ 10 the cquot lon , theuutp ut w ill
nol depend o n d is tor tio n gt-'llt'r,II.'t1 in
G if the product G i l is more thau I . In
f,l l' l . ifG II » I, we c.m igll ll relht' I , and
we ha ve Vou t .» VIN / I I. G I l is llr.'n
loo p ga in,

The a mount o f ft't'tHMd , can be tlt' 
Hned 10 be the rat io of Vo ul w lw n II '" Il,
III vo ul when f I is s t' l ,11some va lue . W('
m.',ISUrl' ft"t.-dbad .. (f O) in d l'Cibt'ls:

1-8 ::::: 20 1og+ '" 201og(1-tCIIJ)

"-elf
For ex a m ple, In lintil ft't 'l lb ,ld, meanx

th.uthc vo ter w i th h,t'd IMt:\.. is .lboll l 1/
) of Ilw v o u t w i thou t f.'t 'db,wk {w hon II
'" 0).

Fi~urt' 1 illu s tralt's how Ir-edb.u-k re
du n 's d tstort lon. If, fo r ex am p le, tlu 
outpu t tends to S,l l lIr,II. ' till a posi ti vt'
1'1',1" {re fe r tn poin t 2). t ln-n the ou tpu t
posi tivt' amp litu d e d t",s not go olS hi gh
.IS il sho u ld. w hen Ihi s p ,UI of th e W iW.'

is sub tra c ted fro m the input ( I) , .l cor 
rectio n s i~na l is e rr-an-d in Ih., Ji ltt' r-
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Figure z.Prcctt ca t sys te m of .. u di o feedback

ence (4) tha t t ries 10 push the positive
peek up where it belongs . Thus, feed 
back tend s to forn' th e ou tput Wil VC 

form to be Identica l to the input wa ve 
form (1).

The figure illustrates no pha se sh ift
in e ither G. Tha t is, each wa ve (fOSS ,'S

Zl'ro at the sa me instan t. In a procttcal
sy s te m o f electronic co m ponen ts, w hen
the loo p is opened .11point 3, waveform
(3) could lead the input wa veform (1) in
tim" (that is, it is to the left of waveform
(3) on l ilt' osc il loscope). This is defined
he re to be positive phase sh ift. If wave
form (3) 1,lgS the in put in time, it is
negative phase sh ift.

Feedbark vla a dosed loop works bes t.
when th ere is no p ha se shift. However,
sim u la tions (using; Matlab Sim ulin k) in 
dicate that feedback results in less d istor
tion even when th ere is s igni fic.l nt phas e
shift.

When phase shift is severe in the audio
ra nge, approaching 1HO degree s for ex
ample, th e allowed amoun t of feed back is
greatly red uce d . Und er such condi tio ns,
a ttemp ting to lise feedba ck beyond som e
small amount ca uses "instability." lns ta 
bilit y mea ns that th e ou tput of the sys tem
no longer follows the input to th e sy s tem :
hence, Instab ility defeats the purpose of
having feedback. when properl y ad
justed, however, th e d rawbacks of hav
ing to adjust feed back (and then not
l:han~ ing it) are uutwr-ijrhed by th e ad ·
vantages of sys tem linearizat ion .

14

w hen feedback eXCl'l'd s w hat is ,11
lowed, it will re sul t in ins ta b il ity ; th e
m ost co mmon result is oscilla tion a t
so me freq uen cy .
The Allowed Amou n t o f Feed b ack ?

The be st w ay to ex plain feedb.u-k is to
co nsld er a pr acti ca l e xam pit' . My TMC
transmitter ca n be view ed ut (h tt p :/ /
www.gc ocit tee.co rn Zv i n 1.1 ge t m c /
robgp llOkp ic. ht ml) Figun' 2 show s a
p ract ica l feedback sys tem.

Th e Radin SIMck mixer is it conven fence .
Th e mt c input amplifies by a factor o f
ab ou t -U ti the line in pu t at tenuates by
ab out +0 .025. The p lan is to connect till'
s ignal detector into a [inc input.

Th e d iode d etec to r in I;igure 3 was
constru cted by ha nd . Th e tuned circui t
W .1S con s t ru cted in it sepa ra te plast ic
box to be placed severa l centimeters
from the final tan k co il. TIll' pu rpnsl' o f
th e l.5V bat tery is to en sure tha t the
d iode cond uc ts a ll the w ay d own to
zero voltage o ut pu t. No rm ally till' d i
ode w ou ld s top cond u cti ng at a vo Jt'lg e
of ab out 0.75V, crea t ing a fla t ho tto m nn
the negative audio peaks.

In m y sys tem a t 300 watt s of I{I;power,
assuming th e d etect or head in .1 givell
locat ion, the detector contrtbu tes abou t
15V peak to peak of sinewave wlu-n th e
audio to a mic in p u t is se t to 0.1V. Thi s
gi ve s close to 100 % mod ul at ion of the
carrier.

The m ic inp u t a mpli fies by a factor o f
nbou t -fB .1S determined wit h each ch an-
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Figu re 3. Aud io Detecto r

ne] at its maximum se tt ing; the line
input attenua tes by abou t +0.025. From
th e above in formation, the open loop
gain , that is C H, ca n be es tima ted 10 be
about 2 (the inpu t is 0.1V x 1.8; the
ou tput is 15V x 0.025; re la t ive to th e
output o f the mixer, loop gain G H is
2.08). Th us, th e amount o f feedback
us ing these nu mber s is ab o ut 9.5 dB .

Using the os ci lloscope a nd the audio
generator to mea sure ga in and phase,
Figure 4 resulted. In LSB mode, th e
phase varies radically becau se of the
filters. In DSB mod e with th e filte rs
removed, the pha se va riations are gen
tier in the a ud io range between 2 x 10(2)
and 3 xl O(3) li z becau se o f removing
the ca rr ier and s id eband filters.

The cond itio n for feedback stab il ity
is that the loop g ain must be less than
unity when the phase sh ift is p lus or
minus 180 d egrees . Thi s is beca use a
pha se shift o f 180 d egrees in a negative
feedback loop is equi valent to " posi
tive " feedback . With positive feedback
and ga in more than one, a syste m is
un stable . In fact , the figure suggests
that my TMC sys tem is un stable , be
ca use at · 180 d egrees shi ft the ope n
loop gain is slightly mo re than u nit y.
The loo p gain w ill hav e to be red uced
slig h tly .

When a system is u nstable, it can o s
cillate at that particu lar frequency where
the phase sh ift is 180 degrees.

15

Experime n ta l Resu lts
Figure 4 indicates that the p hase shift is

- 180 degrees at about 10 kl Iz . At this
point the gain is sligh tly above u nity, so
the sys tem is uns table. Indee d , in practice
we observed audio oscillations at about
10 kHz . The osci lla tions drive the trans
mitter to maximum o utpu t, so it is wise 10

min imize the time during which such
osci llations arc allowed to occur.

In DSB mode, by using the mixer to
decrease the feedback, it is found tha t the
aud io in the modulated envelo pe ts srable
a t a peak to pea k level o f 4 units. wbcn
the mi xer decreases the feedback to zero,
the audio in the modulated envelope is 10
uni ts . The ratio of 10/4 amounts to about
8 dB o f feed back, which qu ite close to the
predicted 9.5 dfl from the above an aly sis.
Eight decibels results in a stable syste m.

Because o f the excessive phase shift,
the LSDsys tem can not tolerate feedback.
Indeed , d istortion of aud io inp ut an d a
tend ency to oscillate was ob served .
Co ncl usions

The DSB system of AM from theTMC
transmitt er wa s improved by a ppl yin g
audio feedback u p to abou t 8 dB. To
ac h iev e mo re feedba ck , it will be neces
sary to red esign the bala nced mo dule 
tor to g ive less pha se sh ift.

Th e d iode detector is quite effective
in that no physical connection is re
quired to the a mp lifie r. A drawback is
that the p icku p bo x con ta ins a tuned

continued o n page 34
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Southeas te rn AM Rad io Club Organized

Wt· jus t fini sh ed th e winter f-:l'! 10
f-:d lll' r ,1 1 Illy ho use lod,l y, IJI't'l 'ml1l'r
30. TIll' Southeastern AM Rad io C lub
was orgnn lzcd in June of th is yt'M. We
,1 pplil'd for and received ,1 cl ub ca ll of
W4AM I. T h e o ff in'r s Ml' : A n d y
H ow a rd , WA4K CY , I' res id L'n l; Sa m
Timber-lake, KF-ITXQ, Vk-c-l'r es tdcn t:
Ron Jo h n so n , WB4 GW A , C a lls ig n
Trustee, Stov e Wa !t' rs , AE4 IN, Serre
tary and Torn Hand , W-IWD S, Tre.r 
su re r. l'n'sl 'nl ly WI' have 47 members
and M e nllli inuin g III grow Ih rnuf-:h a
co ntin uous p n .'Sl'lll'L' on 11ll' band 0l'l'r
,1Iin~ AM an d o ur Tuesda y l'vL'n in g
SW,l p a nd fl'l Jows hi p ru-t .

Members w ho attended 11ll' m L,et in g
and IIH' luncheon a n' p ictured as fnl -
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lows : Sta udfn g , ldt 10 rig h t; Lo u
Duncan , K4MNY; StevL'Willers, AE4JN;
John n y Tho m pso n , WA40G D; G ary
Taylor, W IlH llE M;Tom I I.HHl , W4WDS;
Sam Timberlake, KB4TXQ; A llen C u lls,
N40ZJ; Ron Jo h nson, WB4CWA a nd
W,lync Bank s, WB4 W B. Sill illf-: from Id l
to r igh t; Ji mmy Brow n, KQ4 S; Joh n
Sca rborough, KN4 ME <l il t! G n 'g Cartcr-,
KX4R. Others attending b u t not pic
tured: Jim O lso n, W4JO; Chuck Tee te rs ,
W4 MEW ; Don Fh-n ucr , W·IYC Il an d
I{,l y Eberly, W-IO B,

A ndrew E. II nw ard, Sr., W A4K CY
133 Ca rlbod y Road
Cdrrn ll ln n, G eo rg ia 3011&
Web Page URI. · w ww.w a4k cy .com
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Jim Riff, K7SC, at h is fir s t s lation K9JSC in C hicago d uring 1958. Tod ay h e's s l il l
usi ng th e o ld C o nser on th e 2M A M net in Ph oeni x A rtzo ua . T h e ne t is un Tuesd ay
nights a t 7:30 I' M MST, 144.425.

O n e of Ke n luc ky's most ac tiv e A M'e rs, Toggy Tcggwe ifer, KB4YST , in his
harnshack .
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OX-bO RF enclo su re show ing th e loc a tion 0' th e ad d ed co il fo r lbO m ete rs .

Ty p iul sw itch secuon s h ow ing a n ad d ed co n l.Jcl lt' rm in ,1I o n the righl.

the cxist ing cn il. St' t' t lu- coi l cons t rue
t ion d oratls and p hoto. The ne w n lil is
located as fa r away Irum nu-tal SUTf,H'cs
,IStill' ,IV,lil'l h lc Sp,lCt' w ill allow . It is , ,IS
p ictu red midwa y Iwt Wt't' ll I IIl' t' xi sUn~

coil, tlu- V<Hi,lblt'C'lp,wi ln r, and the h l 4fl,
Doubh- s id ed foam t,l !'t' St'c u res tilt'
bot tom end o f thecui l fo rm 10 tht, ch.rs
sis. The It"ld s provid e ,utdil iu ll.l l sup
pUTI. The outp u t t'nd u f Iht, nri};indl
t,mk coil ha s a loo p formed III rbc lead

21

In se rve as ,1 con noct ton poi n l fo r lilt'
output capacitor a nd ti ll' 10 - p ,ISS filh' r.
Unsoldt'r hoth .HId so ld e r th e lop It"ld
o f the rn-w collt« l ilt' I""p . A lit t!c- llHlhh
In <llTt'SS, how ev er a s lIld ,' Thll ll or 1" '11 
,' il iron d Ill's fl '.Kh when t lu - hl4h is
n-movod .Sold er t tit' s lll lr i fl ,I,I",j lin n, 't1
bo tto m lead n t lilt' new coi l It,};t'l h' 'r
w tth the uu tp ut V,lTi.lhl" I''' p,ll·i lo r ,lIu l
filll' r lead s , Dr, 'Ss th r- rt°m,li n inh lUll};
bottom coi l I" ,ld th ro ugh thl' d l' lss is
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160M co il read y for tus ta lfauon int o th e DX-60

Coil Con struc t ion Deta ils
Th irt y, d ose spac ed, turns o f # IHenameled copper wire a re wound on <l 3- 1/

4 inchlong piece of I-I / 16 inch (m eas u red 00) PVC condui t. 12 feet of win' wi ll
ea s ily doit. The winding takes 1-5 / 16 in ch in length and is sp aced in the middle
of the form with two anc ho r holl'S on each end of the winding . Top pigta il is
trimmed 10 3 in ches long. Bottom p igtail is t r im m ed to 9 in che s lon g, then
d ou bled ba ck as shown 10 crea te a 1-3/4 in ch sh ort sectto n as WI'1l as <l IOTlgt'r
piece. All three ends arc tinned. The roil w inding is coated with col! do~w,

epoxy Of dear fingl'rn.lil polish .

opening for connection 10 the new con
tact #1 of the ba nd sw itch .
The I' la le Tank Ca paci tors

Add itiona l cap aci ta nce, (175 pFd), is
added in parallel with the 6146 plate
variable cap ac i to r in the 160 m eter
switch position . Most ce ra m ic ca ps
made today will not handle the !{F cur
rent and there is 800Y plate votto ge so
500Y micas are not su ita ble either. Tw o
doorknobs (100 pFd, 5 kv and 75 pFd,
7.5 kv , Fair Radto Sales) in pa rallel
wo rks wel l with plen ty of margin , These
are added w he n in the 160 position by a
new wafer to the hand sw itc h . The plate
ca paci to r s ta to r is removed from its old
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switch connection and moved to till'
new sw itch pole con nect ion. Note lha l
when the BAN D sw itch is in the HlI
position this S.lllll' new wafer .Hlds till'
existin~ 6HpFd p.iddcr to the plate van
able ca pa cito r.

A 2000 pFJ, 4(J()V min, 10k .}capacitor
is added in parallel with the th ree sec
tion output capacitor wlu-n in till' 160
meter sw itc h posit io n. It uscs thc sw ucf
position vaca ted by the above 6H phi
cap , te rm in al 5, of the old b.indswttcf
section.
Bandswilch M odifi cation s

The rem.li n in g section ~ i ves details
Ilt'cessary to add the new ]60 position

con lino.,tl n ., 11.1 p ol g.,
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The modif ied [)X·60 b and swltch dod grid cu fl asse mbly p ri o r to installat io n .

ficat inn requires addition of it co ntact
in posl tton 1 on thi s w afer a nd addition
of a nother w afe r be tween till' exist ing
one and the fro n t panel.
Adding Switch Con tac ts

A lola I of thr ee loose sw itch co n tac t
terminals w ill hi' needed and ca n he
remo ved fro m a spa re wafe r. If you
have only 0I1l' new wafer, make S U Te

the th ree termi nals nt'Cess iuy 10 ha ve
clo sures w hen it is in sw itch pos ition 1/6
(80) and 1/7 ( 160) arc retained. Any n th
ers may be removed for us e by d rillin~

th e rivet, on the thinner, con tac t s id e,
with a sha rp 1/ 16 inch drill . Don't us e
the d ri ll bi t yOll us ed on th os e s tee t
chas s is. A co n ica l burr in till' Dr cm cl
tool i SCVI' n be tter, The id ea is to ju st cu t
the rivet. Use ,1 gen tle touch , I s ti ll lo se
abou t 1 in 6. Pu sh the rive t o ut with <In

ice p ick typv point. Ha ndle ca ref u lly to
preserve a tig ht con tac t in g grip .

Add one of th e freed sw itc h con tac t
terminals to pos itio n #1 of th e e xis ti ng
plate coi l sw itc h wafer ustng a 1.6 m m
sc rew. The head of the screw is on the
termina l s id e, Secure w ith washer and
nut, d on't over tigh l<'n o r the cera mic
ma y crac k 1,11<'r from stresses. Lock tilt>
nut with a wee drop of epo xy o r fin gt'f

25

nail poli sh ( I.ocktite?) on th e nut sidr-.
Now that you are expert. add two

co n tact terminals tothe grid coil sw itch
asse mbly in posit ion 6 a nd 11. So ld e r a
sh or t ju m per between termi nals 5 and
0. A lso so lde r an tiOpltd mi ca ca pacitor
to termina l 11, lea ve l'llllUgh lead to
a llow sh un tin g it wi th other s ma ll va l
ue s. Lat er the re ma in ing end will he
so ld ered to the variable ca p s ta to r. Th is
w ill a llow the sw itch po le to add the
cap aci to r across th e coi l w hen in th e
new 160 posi t io n.
Add a New S witch Wafer

Add the sw itch wafer tha t w ill close ,1
co n tact w hen in pos it ion (, (KO) a nd 7
( 160 ) between the p la te tan k capaci tor
and the 68 p Fd or 175 pf td d oorknobs
respecti ve ly. If yo u ha ve fou r 7/ 16 in.
lon g spac ers it is e.l sy , ot herwise rn.ikc
four ou t o f the lon g metalones o n till'
orig inal sw itch w ith a hack saw. When
you re assemble the sw itc h p l.we l' xtr,1
fiber washe rs under the en d nu ts or
sections 10 .1SSUrt' the RF g il p on sw itc h
con tac ts is not too cl ose to ground .
(where is that ugly red Glyptol l saved
fro m 1950 ?)
Sw itc h Stop

A sto p p reven ts the roto r fro m mov

('ont inul'd o n pa~" 4 1
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The au thor in hi s hamshack with h io; hom ebrew su perhet rece ive r and po we r
su p p ly .

A view of t he iront panet.
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HP400/41 5/ Elc
b y John Svo boda , W&MIT
2261 Peaceful G a rden Wa y
Rescu e, CA I}S672

Th is is th e f l l'400/4 1S/ ETC "tury. No,
it 's no l the d ct••ill.,J hi s tory o f the de
s ign. the struggles o f lhl' ow n , wo mt'n(?)
t hat w en t inlo th ese f ine tnst rumcnts ct
yeste ry ear. Ra ther is re cognition of the
sad stall' of affai rs tha t m.my o f Ih~

fin e old fr iend s 1.ln' h lf,ld Y. Tod .•)' o m'
finds man y o f Ihl~l' rdt·~ .'l l·d to the
s p.l n ' under th l' s wa p I"bll' , dirly. not
priced . a nd cu nsid l' n ...1 nt·.Hly wo rth
less and S()mt' t iml's marked FREE . Ad 
mlt ted ly, one ca n USt' u n ly so mol 0Y
H P400 ·s. I'd ~Ul'SS tw o is abou t all om'
can jus t ify su rrmt i n~. M o rt' than oru
H P415 isdt·fin ild y ha rd tn suppo rt s ince
mos t of us d on 't d o thai type SW R mea 
su remen ts , as ins t ructive ,I S t h~' y are.

Th is co ul d bea now requirerm-n t fo r
75 m eters , that no 11lW .. hould be pt.'r 
muted to t,l lk a bou t SW I~ un li l they
h a ve had intima te n-Lat io n s w ith .1

HI'41 5 and ,I s lo tl t'd linl'.l'lr.
Although the 111'4 00 and 111'415 a n '

th e peers o f th is geom etry, there ,1rt' ,1
few o th er model s th.rt ,lp pt',H in the
sa me hou sings. Con s id er fnr .l momen t
the en dless lis t of lI'sh ' TS tlMI wou ld
have fit in thosl' C,lSt'S, It wou ld I'll' n-
a lly in tl' rt's t in); tn ~l' t ,1 lis t of Tl'jl'l'tl'd
id eas from III' . Ce rtai nly , ,It ti ll' li lllt' , ,I
!itt It, snob bery w as in order, U I I I' means
scien ce no TV It's t s lu ff....

30

All these ins truments h.wc a co r n
m on hl' r i la~e. Th ey 1I5\Mll y spu rl .1 U-I
m A.hig hquol lily meter.a n 'ry p r,K lk,l1
sized cabi net . a nd always. .1n ,l SStut
mcnt o f swi tch es and ot her s lu ff Ih.lI is
usdulli ke d o ub le h,m,lIlol h'rmin.l l ,lS
sembfies. After s t r ip p ing ti ll' dl.1S5is,
fli p over the pane l a nd yo u wi ll ha ve ,1
c lea n su rfac e to design you new p ruj l't.·I.
A lill ie lacquer th lnm-r, ca n 'fu lly ,l p 
p hcd , w ill remove unrwc~'ss,l ry nu-ter

sca les.
My " renew als" hl'f"ln wilh .IS ,1 rc

ccivvr for ol rem ote fid d s ln' llglh nwtcr,
iI W.1S lat er d escribed in ~l o' I ,l i l ill t tu
ARRL Anienna Co m pendi um 113. Lat er
my requi rements tu rned to ben ch pOlwl'r
su p p lies, An ad justab le 12 volt, 11I .lmp,
.1Od d fixt,d 5V 01 1 I .lmp su p p ly were
bu ilt in a form er Iactory tes l C.1St' Ih,ll
included a fall . Late r a n ,l dj lls t .lb l ~' 125
to 300 v .11 100 rnA us tngo f>lJXlJ ,Hu l ,I
co u ple VR's w as assembled. It also pro 
v id es 0.3 and 12.0 val.' a lf> .lm p", l ..ltN ,
a th ird su p p ly W.1S assembh-d 10 p ro 
vi d e 450V a t 200 rnA a nd ind mh·J ,1
bon us o f an udjus table bias ..u p p ly. TIll'
In te rna ls for all till' S\.' un its ,U~, tYl' ir ,1 1
o f Wh.11om' rntgh t have in t lu- junk box .
E.1Ch is full y m e te red w ith m unip lc
ran ges a nd don ' t take u p a lot ofbench
Sp ,ll·l' .

Ot her " renew a l" i J ~" l S mlg ht inclmh'
.1 hi gh voltage brea kdown tester. ol nice
to ha ve ite m to chec k lJu t used l"t lln pll
rwnts hdore iTls t.t! ling thorn ill t ill' lll'W
rig. A di rec t read ing ca pacitor dll'~·kt' r

w ith 1~,.lk'lge mea su Tt'n1l' lIt f~'.l l u n' s
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K8MLV/0 Photos
Earlier this Yl'ar Rick Micza k, KHMLV/ 0 [a ka Ricardo) muc h beloved AM

enthusiast pa ssed away . AlthtH.I~h he W,lS onl y in h is 50's at h is pass i n~, Ill' was a
true 'o ld tim e r' (I'm s u re Rick wo u ld h.1\'L' apprl'l"j,lled me ~ivi ng h im this d isti nc
tion).

Like a lo t of ux, Ricardo 's be s t fril'nels wvre h is on -the-air AM 'l' r fri l' I1Js a nd it's
not su rp ris in g tha t Ill' had accu mul.ucd ,1 l,ugl' photo a n-hi ve o f these hams wh en
he died. Recently, I car ne in contac t with Jim Shoe ma ker, W0NK I., who hought all
o f Rick's rad to- rc l.ued stu ff. J inq uired about Rick's [Pgs ,llld photos a nd Jim s.ud
that Ill' hnd the m a nd would se nd th em out. For till' next few mon th's I'll ruua few
o f tho p ho to s in 1>,leh iss ue. At SOIlW po int I'll also talk about w ha t I gl l'<lIl t'd from
the KHM I.V/ (/J lo~s . NfiCSW

Th is is the earliest photo u f '{bon a Hob ", WSP YT th at I've seen. When this photo
w as taken hi s ca ll w as W SKOI. T hi s p hoto m ust ha ve b een taken ab llu t 30 years
ago. Bob pa ssed aw ay in 1998 .
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This is ~ photo of Les Lester, Kf>lIQI w ho ra n th e 14.28&AM ne t for o ve r 20 yt',lrs.
The hom eb rew t r~nsmillt'r bt'hind him r~n ~ p ,Jir o f 833As m od u fa te d by IOJAs.T ht'
re re !ve r h e u sed a nd hi s y,JKi ante nna we-re .1150 ho m eb rew . l ie p.l ss ..d ,Jw"y 5 o r
6 ye ,Jrs ,Jgo.

Here's an o ld phOlo of Riurd u a nd hi s goo d f r i.. nd 'A shl "l:ouloJ lJi ll', W8VYZ. II
w.as taken ;IIl:ooul 20 yt' ;II rs ,J~II in Hi ll's h ,Jmshar k,Wht' n K&IIQ I p.lsst,d ;IIw " y Rill
becam e n et r u nl ru l n n the 1-1 .286 AM net .
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Figu re 4. O pe n loo p g ain & pha se

circu i t, makin g it more d if ficu lt to
cha nge opcreung band s.

Any amateur co u ld repeat the above
experiments. The ma in equipment re
quircd is an audio oscillato r a nd a dual
chan ne l osc illo scope.

The next s tep. as rad io amateu rs lea d
th l ' way. is to expe riment with DSB su p
p ressed ca rrier systems that U Sl' audio
feed back. Wl' also need to find a better
way for the public to receive such tran s
mis sions wi tho ut having to ~,t the fre
q uency to ± I Ill.accu racy. Hsuch experi
ments arc successfu l, we will have a sys
tem of hig h fid elity that is super ior to
ordina ry AM in terms of am plifier efft
clency. On tlw ho rizon remains the prob 
lem of Heat ing high Iidelity 55 11. El\
References
III FR 139, Dec. 2000
(21 ER Ill , Jul y 1 ~8

131 ER 24, April}99}
14) ER 120, Ut"C. 1999
IS) ER 7K, (~: 1. 19lJ5

E.cholngl' Logg er fr om PolKII' 18
t ran s m itters (you en te r th orn in a
"setup " dialog). There are buttons for
working the sa me s ta u o n "gain. view
ing all QSOs wi th .-. particul.lr s ta tio n,
and for ediling or dell'ling a QSO.

Require ment s: a modern Wind o ws
9 x/ NT / ME/2000 rc wit h a monitor
resolu tion of a t least 8QOX600.

Price : free if I can se nd it hy e-mail
(om..3... meg file o r -I se parateapprox . I
mt'g e- mails], $5 if I ha ve 10 snail-mail
u.

73. Ca rl Yaffey, KHNU

To [o in AM I senti $2 to:
Box 1500

Merrimack, N il 03054
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!bese Quality f"IUres Provide EtD nomical And IIptinlUm Pert,,,,,,,,,

ANew Standard Of Quality !

Bauer
1000/250 WATT
AM TRANSMITTER

If )'Q" 1<''''"' fl, ., ,...". IH-BI I k", A M Ira". "
1Il i ll ~ r a....i lubl" '''"<-<.1.,." rdcr th e lI 1lu ,',
Mood 707.

I l",wr k,,,.p~ I>W" will, Ih ., {,,, , ,"",,-i,,/<[ /i.,ut
of d ....tl"l"'j,.,. '0 Nil'" )'<". a modl'm Im ",. 
", i tt"r (CIT I h i' ... IXl i".... . . a' a p r ir .. Ihal
p"'u/t'. du- a'OnolllY a/."/"l'ria, d,.. ij/1!.

MI LICIlI'lIlf;(:'T1 t "IF·R lI _ l n . 11
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