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Electric Radio Goes to Cub a
b y N6CSW. ER Editor

Just after we got th l' ja nuary iSSUl' into
the mall, 1gav e myself an asslgu mcn t fur
tnt' Fd1 r uMY ;SSUl' : Gn tll Cu ba and find
ou t abou t A ma te ur Rad io there. I've
a lwa ys been intri l;u l·d th e wa y th e
Cuban's have kt'p l the old p re-r evolu tion
(p re- l960) can; ru nni ng. They must be
ap p lying SU int' clever fi Ot ' s St., In til") th is.
I'Vt' a lso wondered if t111'y m igh t be
keeping thei r old rad ios going ton .

I bwught m y older, ret ired b ro the r
Lyle in to the project a nd had hi m ma ke
tht' trave! a rr an gemen ts fr om Canada
where he tlvcs . It's d ifficult for U.S.
cit izen s I II travel to Cu ba bcc e USt ' of the
em bargo b ut bctng Cana dian citizen s
he and I had llO problems. A seve n-d ay
all-tn clust vc p,lck,'gt' to v cra dcre from
va ncouver Briti sh Columbia was soo n
fou nd . Vl'riHle ra is a reso rt a rea o n the

beach about 8(} mil l'S so u th o f It WillhI.
1 lhu ug ht tha i a few d ays fl' l,lx.inp; on
the bench would be a ~O{)J re ward f(,r
a ll m y hard wor k on th is trip .

About th is time' recei ved an e-mail
fro m .1 su bscr ibe r, Joh n Fitzsi m mons,
W3JN a dv is i n~ nu- Ilf a change o f
ad dress. G Ul'SS w he re he h.1(1 mo ved"
C uba!! lle W.1S transferred by the Sta ll'
Depn r t rncn t fr om Wa s h in g to n 10
H a vana w hen' he wa s in ch a rge of
sec u r ity fo r the embassy. I immcdtan-ly
replied td ling h im tha t I was co ming to
C u ba and asked him fo r h is hel p in
loc a ti n g so me C u b a n h a m s w h o
opera ted Hl l a nd I o r v in t.lg t' ge .lr. John
to ld rue that ht, had not been in C uba
lnng en ough to become conn ec ted with
the ha m co m m u n ity (Ill' ca n't operate
from th e re as Cu ba d ocs not have rcc ip -

FRC Exec u tive with W3J N, Lef t III right s tan d in g: Lva rts to Rudrt gu ez, COlEQ;
Narci so Viera, CO l NV: Fra ncisco Hernand ez, CO l li A, Vice Pres.: Jorge Novoa,
CO l lI , St' c'y: Carto-, Martinez, C0 2C W, Sec'y : l' edru Rod riguez, C02 IU', t' res.
Si ttin g, le ft to right: O sca r Moral es, C 0 20 J, Sc c't: t.a zro Alv ar ez, C02 WL, John
Fit zsimolllns, W3JM,
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In th e FRC h amshack . C02R P o n th e 11'f1 w it h C0 20 J.

meal <l gr l'l'm l'nts) but lha t he would
make inq uiries. He a lso invi ted Lyle u s
to s ta y ,11 hi s home w he n we carne to
Havana . A couple of days tate r Jo hn e­
mailed that on e o f thl.' C uba n em p loy ­
ees a t uw embassy did have connec­
tions w ith the ham co m m u n ity . Fidel
wou ld v isit th t' f RC (C u ba n A ma teu r
Radin F,'tI, ' rdt ion ). the eq u ivelent of o ur
ARRI. , and make arra ng,'ml'nts for us
to visi t there. Jo hn gave h im some ER
back iSS Ul'S to take a lo ng to give th em
an tdea of w ha l I was a ll abou t.

January 13th I flew fro m Colo rado to
vanco uver, Be a nd on the follow ing
da y Lyle an d I Ilew 10 v eradere . It wa s
aro und 30 d eg ree s in Va nc ouver th a t
da y and in th l' h ighKlr s whl'n wela nded
in veradcre . A nice co ntras t. We fo u nd
the reso rt to be a lnm., t pt' r it...: t in eVN y
way a nd th e Cu bans to he very friend ly.
Wl' l'n joyl'd our sl,ly the re l'l' ry m uch .

Whilt, we WNe slMk ing u p th e r.lys in
Veradcra Joh n and Fidel ha d made a r­
rnngemerus for us to visit the FRC o n
the follo wing Sat u rday morn ing . We
would ha ve the oppor tunity to m eet the
FRC execu tive a nd othe r Cu llan ha ms
wh o ga th" n 'tl t here o n Sa turday morn­
ings fur coffee a nd eyeball QSOs. I

3

wo uld ha ve my opportunity to find out
., 11 about Ama te ur Rad io in C uba and
mor t' impo rta ntly fu r nil' to find (Ju t
a bout v intagt' rad io over the ft' . Friday
we bu ssed in to Ha vana w here we were
met by John . Afte r a w., l k i n~ tour o f
Ha vana Vieja (o ld Ha vana ] a nd a g Tl'a t
lunch the re we went to John 's home in
Miram ar (an upscale area of Havana)
w here w e spent the res l o f the a fte r­
noon smo king C uban stO); il"S an d d rink­
inJ; beer . John ga ve Lyle and I il g Te.l l
time; I ho pe tha t at 1>l:lffi t' time in the
fu tu re I hav e the o p portu nity to rcci p­
roc at e. I sho uld inse rt here my impres­
s ions o f H avana . A lthough it is a city of
3 m ill ion people H ha s ,1 sma ll-town
Ieeltng . Ma ybe that's because the coo­
gt's t io n fro m tra ffic th at we're Ia rmlia r
with is mi ssing here . There <l rt' jus t not
that m an y ca rs for a ci ty th is size. The
bu ild tng s a rc cer tainly in need of n-pai r
h u t tIlt' cit y is s t ill \'NY bea ut iful. Resto­
ra t ion is ~oin); n il a nd when it is co m ­
p lvted H.IV.1n.1 will be .1 unique an d
tru ly ma gnfficeut ci ty .IS it onr e w as.

In ti ll;' evening we wen t ou t to di nner
wit h John 's friend and cowor ke r at the
embassy, Pid el. We ha d a good dinner
a nd good tim e talking vin tag e radi o.

co nl inu r d on p.llgl' 40



Marconi's Dramatic Moment on Sign al Hill:
A Retrospective Review

Part T h ree

by Rebert E. G rin der, K7AK
7735 N. Ir on wood D r.
Parad ise Vall ey, AZ 85253
a t reg@as u.E'd u

Part Ill. M arconi ' s dram ati c mome nt
ill Signa i ll i ll

Ma rcon i h,HI b ee n so m e w ha t
di singenuous with h is Board , for hi s
intended co up wa s not to bu ild s imply
a powerful spa rk- ga p tr ansmitte r in
En gl and a nd America, re spect ivel y,
ea ch of which w ou ld have the cap ability
of se nd ing .1 s ig na l hal fwa y across the
ocean. Hardly !He al rned to bu ilda vl;'ry
powerfu l tra nsmit ter a nd aeria1sys te m
on ea ch continen t, and each o f the m
would P O SSl'S S the means o f sp an ni ng
the enti re At lan tlc ocean w ith its s igna ls.
Marcon i e m pl o yed Joh n A mbro se
Heming, Un ive rs ity Co lll'F;t', London ,
on Decem ber 1, 1901) 10 d esi gn the
tra nsmitter. Flem in); w as the foremost
ele ctrica l engi neer in En g land , an d fo ur
yea rs la te r , wh ile s ti ll a Ma rconi
consu lta nt. inve n ted the the rmion ic
val ve [British nomenclat u re fo r va cu u m
tu be ]. R. N. Vyv yan . a co nstruction
engi neer, wa s asstgned responstb tln y
for bui ld ing Identica l tr an sm itters and
instilllin g id eut lca l ae ria l systems a l
Pold u po int a nd in the Un ited States .

Figure 6 presents .1 d lagrarn of the
tra nsmitter Ih at Eloming installed at
I'oldu poin t (Vyv yan, 1933, P: 246).
F1l'm ing dcvt sed e met hod o f "double
tr .ln sfurmat ion " to crea te J spa rk-ga p
transrnit tor tha t wa s a pproximately one­
h undn-d tim es more powe rfu l th an the
b a tt e r y -p owered t r e n srn fu ers th at
Marconi had used hereto for e , dnd at
tho tim e it wa s th e m os t po we rfu l
w lre tes s tra nsm itte r in ex is te n ce.
Acco rdi n g I II Bu s se y (2000) , i t
inco rpora ted a "Sz- bra ke- horsepower"
nil engine (not show n in Fig . 6) d riv ing
.1 2S- k i lo w a ll 20 0 0 v o lt 50-c ycl e
al te r na to r ( "II " in Fig . 6) , wh ich
produced a 100 cycle bu zz note in the
tran sm illed sig nal. Th e out pu t of the
alte rnato r W .1S fed to a pa ir of 20­
kilowatt tra nsformers which slcp p t'd
u p the voltage from 2,nOOto20,OtlOvolts
( "1''' in Fig u re 6) . The n scllla t ion
transfo rmera or " jiggers" ar t' marked
"J1" and "J2" in Figure 6. The cu rre n t
f r om t r a n sfor me r " 1''' r ha r gcd
condenser "C 'l ", a ban k o f Leyden ja rs,
and disch arged thro ugh the pri mary o f

A E;.RlAL

e A R TH

Fig ure 6.
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Figu re 7

NIl " across spa rk ga p "5 1". The-second ­
aryof "JI" is co nnected 10 a sec ond
spark ga p "52", a second condense r
"C2", which is a not her ba nk o f Leyden
jars, and the prima ry windin g ofa St'c·
ond oscrllafion tra ns for mer "J2", also
across "52" . The seco nda ry of "J2" is in
se ries w ith th e aerial and grou nd .
(Vyvy.1n, 1933; see also Bussey, 2000,
for di scu ssion ..md pi ctures of H emin g's
huge tra ns formers) .

Fleming did not have the tr ansmitt e r
read y until early summer, 190 1, because
be encounte red d iffi...-cuy develop ing
high -dficil'n cy o u tp ut coils. Althoug h
FIl'ming had no way of knowing h is
exact wavele ngth, he co u ld , at least.
infhlt'I1l'(' it by ch.lOging tht' w ind ings
on h is outpu t r olls and ad justing the
Ley den [a rs. O nce tht, t ra ns m itt e r
po1r.mll'h 'r s we re sy n toni zed to ..1 g ive n
wa vulength, ae ria ls and ,1 r nhercr cou ld
be tuned roug hly to th a t partic u lar
wavelength, whic h wo uld ma xim in '
s igndl ~ t rt'ngth at t he cohe rer ,
[Contemporary sc ien tis ts es tima te tha t
Fleming opera ted a p proxima te ly o n a

5

wave leng th of 366 me ters
o r 820-850 kH z (Bus se y ,
2000. p . 23; Tarrant, 200 1,
pp. 62-('3)· 1

Flemi n g a lso had to
co n fro n t the problem of
inseTtin g a key in th e circuit
for send ing dutsand dashes .
A s m a ll teleg rap h h y
would ha ve been a lethal
Instrument in the primary
of the 2,{ltHl volt a lte rnato r,
w here p o w l' r in t' XCl'SIS of
seve ral kilowa t ts would
h ave 10 be in ter ru p te d ,
Fleming thu s ca me up wn h
a " po nd erous e le c trl c e l
switc h to make and b re a k
t he c irc u it " ( Kreuzer &
Kreu zer. I'N 5; Vy v yan ,
1933), which "ery likely was
s imilar 10 the on e sho wn in

Figure 7 (Thom-Co llin s, l 'KlK, Part II, p .
17) . As nf 1901. Iht'rd o re . the tr a nsmitter
th.lt Fleming had developed fur Marcon!
co u ld not actua ll y se nd in tcll ig ib ll'
messages for tw o rea sons : fi rst , the
"sw itch" ., ka " key" was 100 bulky and
d"l\~l;;'wUS 10 lise speedily, as when
scnd tng the Id tNs Il f Morse code, a nd
seco nd , Fleming W .IS tea rfu l thd t ra p id
interruption (If PUWt'f would so strain
th e alt ernat or , transforme rs , and
co n densers thdt the y wou ld bum ou t.

Marconi met wn h v yvyan in ea rly
Februa ry to discuss his Idea for a new
lonK-dista nce at' ria l, wh ich like the
transmitter, wou ld No the I .lf~t'st a nd
most elaborate ever built , and he was
probably 100 en g rossed in des ign Issues
to ev alua te the concerns tha t Flt-mi n~

wa s r a ts tng : v yv ya n q u e auo ned
w hl'l ht't a phy sica lly st.lb ll' .ll' ri., 1co u ld
Ill' built to Marcon i's spt'cif ica tions, hut
in ca u t iousl y , Marcon! ordered u n
Februa ry 12, IYO! , Ih.l t co nstruction
begin . The ao rta l syste m C(lns titull,J a
rin t; of 20 wooden ma st s. 200 fl'l'I in
height . a nd 20(l fl'l,t in diameter, Th e
an"y was in tended h. su pport a corneal

f on tin utod on nto,l p.lgr
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had no id ea tha i was w h... , h t' h0p''d 10
achieve , He kepi his goa t 10 him self.
however, for t h ree rea sons: he did not
wan t to ratse uw ex pec ta tions of his
Board a ttcr so much disappoi ntmen t
had arisen alrea dy, he kne w a fai lure
would le vel a crushin~ blo w to hi s
growing 51,1Iu fe, a nd he was uncertain
about how a uthorities in Newfou ndland
wou ld respond to hi s overtu res.

But Ma rcon i was p res sed fo r lim e.
The onset of the ha rsh Ne wfo u nd la nd
winter was fas t .' p pw.lCh in/; . and he
was aware tha i he had 10 ,let promptly
if he W d S 10 ha ve ,myth ing 10 sho w in
1901 for h is inves tme nt in time an d
resources (Jo lly . 1972; Mas fnl, }IN S;
Tarran t, 2( 01). Conseq uen tly. M,l(con i,
Kemp, and Per cy W. 1'.1Kt't , ,1 t rus ted
tech nicia n w ho ha d jo ined h im two
year s ea rl lcr, sail ed fro m Liverpool on
the 55. Sa rd inia n, No vember 25 1901,
bound not for Ca pt' C od bu t 51. Jo hn 's .
They broug h t wit h them sev era l tan ks
of hyd roge n g il!> cylin der s fu r in flilli ng
cotto n-silk billloo ns, 14 fl'd in diameter
with a ca paci ty of 1,400 cu bic fel't , and
six hexagona l kitl's , w hich were made
of bamboo a nd silk a nd measu red 9 feet
by 7 fel'! (Bussey. 2000; Hawks, 1"27;

7

Ta rra nt, 2( 01 ). Tlll'i r lMg­
gagl'" a IM) includ ed iH'riill
wi re, Bill y co il, te lep hone
recei ver, and ba tteries : an
im p rov ed H ran l y / Ltld ~e

co herer includi ng a relay,
ta pper, a nd Ink c r .1S ac ces ­
so ries; and at the I.h t mo­
merit, al mo st a s a n aftt' r
th o u g h t, a s l'" lf- restoring,
ml'" rclI ry co hc rer.

Pao lo Cas te lli , a
serna p ho nst in the Ita lian
Na v y is rccogn in'd a s
having Invented in HN9 _
1900 a new ml'Tcll ry cohc rcr
[ Masi ru, 1995 , p . 17&).

E Marconi was awareof it . The
Ital ia n Nav y was using Ihe

cohc rer a long with Marconi's syn ton ic
sy stem, which of fended him bec ause
h is patent was being infringed . Rventu ­
a lly, the Italian Navy sen t to Londo n
h is old friend, So la ri, to ma ke a mend s.
So lari was the n a n clec tnca l e ng int,l'T
.1Od Lieutenant in the Ita lian Navy; he
hold been Marco m's boyhood co m p d­
triot w hen they studied physics to ­
gl"the r, a nd du ring the t'drly 19tX)s TOSl'

to become one of Marconi 's tru s ted co l­
lea gues. He a rr ived a bo ut the nme th a t
Ma rco n i was prepa ri ng 10 lea vv for
Newfou nd la nd , a nd as a gi ft from the
l tahan Navy , he gavt' h im a mt.'r cury
co bc n- r.

A diagram of Cas telli's sl'l f-Tl's to ring,
Ita lian Navy co herer-c-a p rt'cu rso r o f
the gale na cr ysta l d etector-c-is show n
in Figure 8 (Flem ing, 1':11 9, p. 37R). It is
01 150 known as the "Solari coh crer," since
in a letter 10 the Lon d on Ti mes, Ju ly 3
1'102 , s o la r ! claimed tha t h i' ha d
Inve nted it (F lem i n~, 1':11 9 , P : 377 ). ln
the d i il~r,l lll, the oer tal " A" is con nec ted
to o ne term in a l o f the coh e rer [nn t
shown ex p licit ly in Hgu re HI, an d in
tu rn , 10 battery " L" in senos w ith one
term inal of the te lep hone receiver " rn".
The ot he r terminal o f the receiver is
co nnec ted 10 the o the r te rmina l (If the
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coherer and to g ro u nd "E" . TIll' nu-r­
cury ro hc rer is comprised of a th in g lass
shell "a", ca rbo n p lug " d" and head
"1''' , mercury gtobufe " k", iron plug "f",
ad jus t in fli screw ..g" a nd th u mbscrew
"[". base "C", and vert ica l hold er " h".

As sho w n in Ptgure 9, th e mt.'rcury
cohere r is p lared in se rie s with a ba tte ry
and .1 te lephone recei ver. Recept ion of
an electr ic wa ve ca us es a sud d en
dec rease in the resistance between the
ca rbo n a nd iro n e lectrodes, an d a shar p
dick is heard in the telephon e . w hen
the co herer is p roper ly ad just ed . it
re tu rn s lmmod lat cl y 10 its o rig in a l s tatl'
o f high resistance. W hen the key o f a
spa rk ga p tr an sm ut e r is p re sse d , a buzz
so und in the rec eiver coincid es w it h
activa tion of the a rc kin g sp a rks. w h ich
allow s for read y di st inct io n of d o ts a nd
dashes. whereas till' mt' rl"u ry coherer is

8

much ea sie r to opera te than
the m et a l fi lings coherer, the
reaction o f mercu ry to elec­
t ric waves is insufficien t tn
opera te <1 rel ay, and there­
fore, it ca n only be used in
conju nc tion w ith a telep ho ne
re ceiver .

Marconi's re u nion w ith
So la ri in the a ut um n o f 1901
was a s tro h' o f luck. The
in h e re nt p ro ble m s wit h
nu-tal-Hliugs cohcre rs were
b ecomin g increasingly
d is tre ssi ng to h im . Sh ips
w ere h is m a jo r cons ti tuency,
but hea ving in bu mpy se as
m agn ified it sh ip's na tu ra l
vib ra tio ns, w hi ch s ub jec ted
t he me ta l fil in g s 10

mcc ha n lca t s h oc ks t h a t
d isru p ted roce p tton . Th is
prob lem. au gmen ted by the

E inconstancy of the ta p per ,
co nv inced hi m thnt another
typt' o f cuhe rer r nc s t be
d evised . Ma rco n i h u n te d
th ro u gh the scien tifu- lite ra-

ture u n til he cam e across the work of
Ernest Ru ther ford , a dis t in gu is hed ,
New Zea la nd ph ysicist, who ha d re ­
ce n tly m igrated to England, w ho re ­
ce ived the No bell'rtzc in chem istry in
190R, a nd w ho la ter was to bec o me the
fou nder of n ucl ear physi cs. In 1R1I4­
1895, Rut herford , inves tiga ting a rud i­
men tary idea for a de tec tor using a
m ov in g bobbin of fin e wire and a mag­
netized stee l needle discovered in ter­
act io n be twee n e le ctric waves and
need le magneti zation . M.1TCtmi fo und
Rutherford 's idea o f a magnetic detec­
to r enormously at tractive, and he co n­
structed p rototypica1mod els even whi le
the transatlan tic project W.1 S foremost
in h is mi nd . After he returned trium­
p hantl y fro m Sig l1>1 1 H ill , he s h ielded
h im se lf fo r a few months from all b u t
essent ia l soc ia l int eracriun , whi le work­
ing tirelessl y to pe rfect it .
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Bruce Vau gh an wit h the late !>1versi on
of th e 'Uftlmat e' regenerati ve rad lu
recei ve r. Lit t le set un d er Bruce's elbow
is Regenerill ive Recet v er a t . Th e t w o­
piece ' Ult imille ' Ir ecefver and pow er
supp ly is regene rative . 62.

My mail halO been e xce ptional!y ht'a vy
concerning thi s radio in d icati ng high
read e r in lNt's t. It a p p e a rs qu il t' a
number (If reed ers actually intend 10
bu ild Iht' recetvcr . A number o f H'.ldNS
have asked q llt'!ot ions tha t a re relevant ,
and shou ld be addressed here hefore
pron 'e din g , If u ne read e- r h a s an
intelligt'nt ques tio n, thi-n it foll o ws Ih,lI
other rcaders p robab ly ha ve the sa r ne
conc ern. r sha ll t ry to a nswer t Ill'
ques tion s itS bes t [ can.

I.... You uSl' I'VCco il fo rms , PVC h.1S
bee n p ro v('n ttl ho ve mort' RP Inss than
olhl;" r in sulators . Wh y do you not uxe- a
lower loss m,l tl'ridl?

A... A few Yl'at s ago I was lucky
enoug h to bu y three-dozen B&W air

II

woun d Inductors . I h a ve
tr-ie-d air wound co ils nn
ev{' ry freque ncy from 10
me ters dow n 1040 meters. I
ca n d e te'c'1 no d ifference in
receiver ga in . I a m sure th ai
wi th laborat or y te s t

equipment I co u ld meas-ure
a dt tfe rence b ul in ac tua l
Ii stenin~ It's ls I ca nn o t. I
might mention tha t I have
experimen ted w ith lo-Inss
ce ra m ic t ube and coi l
soc ke ts . Again Icanno t hear
any impro vement w he n
u sin g t hem . O n ... o t her
con si d ern t to n - fn t he
receiver u nder d iscu ssi on,
thea nn-nno co il is .l ir wou nd
wi th n u mber 12 wi re, Th l'Tl'
is on ly o ne w inding 0 11 the
co il fo rm. Tha t is o ne rea son
I lo vethis receiver- fhe co ils
a n ' so {'.Isy 10 wind .

2.. .. Why USt' , o r
r ec omm ... n d p ly wood

p.mds?
A... If I co u ld ord er the good, o ld

fa shioned , crack le finish a lum in u m,
steel, o r co m position Bud panels for a
rea sonable p rice , I'd never cu i a piece
of pl ywood aga in . I am 0(11in love wi th
p lywood. Frankly, I prefer the im itatio n
' B.lkeli te' pa nels a vailab le fro m Antiq ue
Radio-but they an' only 8" high . Thi s is
shy abou t o ne inch fo r my u se . Also
there is the ma tter of cost. I do not
' p e n n y pi n ch ' when bu ild in g , b UI
neither can I a ffo rd a ' Da mn the costs ,
full spee d a head " a t titu d e . If yo u ha ve
alu minum pane ls cus to m cut you have
two b ig p ro blems-w hore ra n yo u St' t 1/
8' s tock cu t to Sill', and how ca n yo u put
.1 d u rab le fini sh on ti ll' a lu minu m ,

3 ... I wa n t to USt' the n-celvor fo r High
l;idl'l il y rad io roccptton.How wel l d oes
It wo rk on the BC ba nd ? Or a c1 l1sd y
rcf a ted qucst tcn -J wa n t to USt' the
recoiv... r on IbOml'It' rs . How w ill it wo rk
(hNl'?

co nl in uO' d ne ll p ...ge



A.•.~ ,,~.. ....,..,~..n .... p; 1
!of CW . 1lwy ",k "'" 5.'>1 .1 YPU ....

• ...",14 uI , and ""vr p; 1
lid..I1'1 0 .. 1 Ip;n Be ~I.ho",

................ ,..... vr.llk;l"'.oto_ .....
,.... ' ''' '" "'ll"'" u.., ~
n .. .,. 'h ' hu ,II.. IlC b.nd "p
'h~_--.....Inu...oIddo~I"""

........ , p1..p;......pc;,,'"'... ...I'l l ..
pl..g ",1.. Tho prot>i<'m. ,n.'ol..ord
........ , m .. , h for ' h I 1.1... 10 lo.-
p......;".I. M v "'1(..... w ",k on Jl(I m n
by ' ''~''''''g . 10" .., ro"" m.," ,..n g
.1 ,. 1 .nd 'umng ,n . t.l ,"'" ..nh 'ht
b. n,I·"",'.r,.n,,,.I.,u,." I.·, ,hi•• ",.1
""in In ,t... , If 1 nltd W .." .1110
.....' <"n J".I id« b.. ,ll I",
' Iwol ltrq v.1'.1do 'Iw wilh 11>0
............. It... Be b.&r>d , Abo. ... .......
1ioW<>I"I! to AM ,.,... ,krof ,t.. " p«i_
.._ boo t-kord ..tf to ..... boo"- u...
1""'" oIlig"N I'"""" n... ......... low.
_ In 11... . I .......14 ft<'OIh...nd •
_ pIoy"'t!_1lF ."p;.. .I AM
"'*0"'1 y ." in....... Tlw ·\lIt.......·
........... It,... "r to __ CW . lhuullh it
I ·b..-l: " lIv~,...
It> • i,..·'''' Ju _ if, p; t "'" 20
...........""'y p;o<><I .... 17 ·O<n. p b...
nn I ~ ml' nd p..<I",. lI y 1 ....
. nyth"'~ .00 .

t ... 0 " y"" ",. lIy n,·..d h , b.. ild
......'0.·.. ' h,. I••g...OO 1> y1

A..."""", II I n' ' lwm , ,..k. ....1.
0I\d kK,k ,t.. y I 10 k.. 1'«"'"'''' ' 0 do,

Thi. , ", '0 uy 'ho, om.11.
!lllh'.....p;h' ,........ ,II "'" k ..
......1 I do o<Imll 'lto' IIwo bu,1t
• .-.11 """........ ,Ito, I tonMd......J •
'kftpn.'

5 . ¥Why don",.,.. bu Ild ....,.h."II
..._<'-'", 1' ........ ,..... d<oo...
• ..., ..I , 1 10•••''''pl .. 10" 1..
~.,," ,...

A You _ Iy to _,

,"" , ",1••nd " .1,_ ""., '0
d o II , h y. H..... , ·• • , I.. , '. kK,k .,
,hud n' .Il" "I n,) ' ."n" .ucll" n ( In<

I'''''' or '''rl'ly . nd . " di" " " 11''' ' . " ",,
••n l>< " ....1 .."h . ny n"m b" 1>.

u

.......... . y.... might ..io!< k> b..dd. ,h...

.....nll • hu n1 0( ....~. 1' ,
tw>d......oll .-d 1<>"'''' bui.........
,h•• " Im.... i ..p I~ '0
""""''''''' ~ """ll • tt ...,._ , "w,,_. pI<1."11 .. p
ondll<ord h..rn~l1y "'" !II..-...
H ..m ha not .-...t II. «r;ly I>Md "'"
...'","of"~ ·t.l h ' ..· --...' l ito ....
c".'<'I<'d .>Ifw. o<I,·.nlOl\l"O ,.. 1' ' ...
.rt,.I....

1>, I h"" ~ ,,,0<1 . 11 )'......., .. " . nd I .tlil
am n,, ' "'T<' wha' k",,, ,,' ,·. " " hl~

'.1'-- ,,,....,, " '" ,,'hert'" j,nd ,h~rn,
A... I ",,,1.,••, .1 ,h~ 1'."1-1.,,,, I'll try

.ntl "tI~, • •Im pl~ ~' rl"n..,,,,,, ,n 1_
'hon " Ill " " , d,..U I••n. A" "jhrd...,r.-d
" 1'""'" .'", ' '1''"• •;,,,, 1~. 17. 20. JO
.nd t o m~I~.. 1 rnmlnd ,h~

fol",," in" n... ll.ond·'P"'od <. p«; .
......d ... in ...... ly you 'n nll
<OJ'"'I'''' , .ho.. ld b.- • , p i.. ' ..
C'P-"'" ..i'''' "J'«t"ll .... ....ol , bo<u
:to~ tot Elc<mc bdit> fftOIU.... I
Iwo no~....I.P'""'" --""II
d -..,..y. A. I 'n ...
"p«uv·tIw low.' .... l'I't l ' in I,'v
II y"" c, " <'ftd ..p with . tn,..,m 10
'I> 12 rF y"" .... in ll..... . h.pt' . Tlw
m."m"m <or"" "y .1",,,1,1t... "1><,,, , 20

"f'". 'Il.. · tt"" n l~· " • •ell" "·•.u,,,n
c"po.i '"•. • 11111 'n 1~'~ I' ~' 'n,d~.' ' •
1'''''' f ... . t... bonJ__ I;.,.<l m..in
'um"llcop..i'"., l!'Tllt lwold ... h.ob",
I~Fm.dll...·~•• •h.. <op«i ·
"' tonY you o.-I lfw!>oN I'd,.... llw-
' p l.k <'pot. ,,,, •• ,t.r ,h. ,
.....lIv _ in ,.........- , ..
COIt.- ..... 10 you. good ~_ .1..1

WIwft build...... 0.-1 _ . "'· plo...

'. poe"'""'II.""y opm-..oY , HI",
.N .onned .1 k> II.... , .......... .In"" ,h
,two 0< .... nood,n._,"""y' 11..< ......
•... n"'~ . " ' nll" ..... It'> itoI'I'<" " .
"1" '-" '" " "'II ~........... h... n,, ~'"
n ' h h.. p ......llm " " . I d.", .",.
h In " , ynu,Nn,I'rrt.d( n,. ,n
",mnK ! ,H.I " n " '''' ', . n,1 . dl"" ,h ..
b.,,,I .... . ,"" • .-n"• •" II", I" " " ",j ~t " I
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buy II.. "I ....~ p ull. h>r. ,,"'u ' $1 OO~...,h

tI,.......1 , h,,'m,' ""11 <"", .....,,~_ Tt...
""'""~.......1 c"m f"I1. M~ c..ry, ..~
h . od.. 11Jr. , ad ,o ,.,"" <10....... p"owl

lo'K<'. Nn'... " "" ""'" <of 'M 1'1" '1(
d•• ",... rullo.Wh'''lhn .... ,""1:10 .nd"'v.. own, brol. __,ll mr _. 1
do ""'.ioh ,.... , t>«'

I --. mrr>d you _ 11It... pulla.,
the- h you ., 11 YOU' ,to..-
'" p.tw'l nw ,,,p I", """
<'qUlpewoo, nd y<>W"
p",," lo'a<~, Su<h h.ndln "" you ,
. ..... ' v oU~.. "'...v.....~...... ",two..
...0 ' , .... ~qu,p..~"'. b .. 1 mcon
...f'<'l1-'h . no..,. ,...,...... Y't>ut p.tw'l.
.......... _ Iwfo you _ 10
...... , tJoo v I...,.. _ _ .hor

.",k"",,,h. Tho .. thro. _l v..l .... to-I "'"" ... I<ftp -..d h .....
opont ... mv 1""1"'1 Ic 1!'\1 you 1hcout
'1.....,,_ Ih.lI lo, I.. , , hm~

--....m,"II """ ,,. ....,Id"'" • """"""'f:,
,10.. 1'. .... I.. .. p'u."... 0,, ;<1.. I
~'INI't'd m, " ..... " , m"o,,1p"­
It ...·I....l1 ¥ "I( ,k nw IrM , h.tr, .. . houn ,,,
w,,,, up '''''' do.1r<1". 11'.... "'1' ol0K"

N... ",.. th. , I"" ",'w •• •"pply , .
. rul 'I>..<.lO'l..·.. .. , h....,•. h . . .. 4·"."", 1
to. "i.., .',iro " ·",,. lI y J 'I( ·~t,..J un ,10..
'''0' <ho,..;' '1""" 0".. h· 'm,,, . 1 ,.
~,,,u,,,l. nn. I. II• • • "d 'Wn . ... I,,, ' 10..
~_) VAC hi......'" , upply.M.~. ur o 3·
I",.. Iu~ t"u. ", i cob l,. w,Ih "f'.d..
lugoon ....l> .... d I ""'''..'''nl\'I>.. 'wo
, ....... ,,""~,""'. U , ..-d .twco ~rem.

• nd """M.d w, I." ,. ,.lo"',AJ; ...

ad d t'd w lO'lr r"""""'K"' , bl., k
on<! ..-d 1<'1, hI' INI,k,"ll pt'n<l1.nd ......k
IIw~nd Nd~ ,,. 11... 1>0...... ""I' will>
b......._.hor tI . _ W11I>..-d 1......-1

m, h .........' Wod. '" ............l. 2 ,od )
SimpIr. IdKJII< " ..:1""'• • l>u, ..
• 11 ....~.. m, ~ It ltm' ..
--... ...-.-. ..·Io ,kl,..,; ....
. i ll h.o __ I, Lo _

u...• ....q. w_.ohoI'ldod.ud...abIr
..,"""""<t IIw .ud...__ ' hor~ ......
rna- .., 'Iw .ud_,.. "" Ito.. Pow...

,urrly ch ".1. ,.1 I~m. l.. IICA
....-k ..... u ,....j I", , .. .Ii " i.. ,rul ,ud,,,
. ...1. Ill"'" c......... ." ,n.,.ll, "'-'p.........
....·k. •nd , 1><.._ 'n '''' '.U " 'hor
<I t ,.. p , owl, v''" w,1I ....... , .1....1
... , u<.l .., ca M.. ''' ......-1 'hor IM ~ '0

IIw 'P""~'" I ..-...~ my """"" '''.
.,.,j """""'''''' .IICA .... b_u'I -'.......
'hor.ud... on and '00'" ""11Mb.

I'Ww .. , ,;<><01 II_ I<> d"..~ • cup of
....11 rod 1'-" , u,...... 'hor '; re..".
' ... of.· h 1 k ,..,.., .....uch
_ <1 ·d, · ..-_,......
_~nw.-_ , ..........
......"'¥... ' ............_ntnl.'._
,_ ,.-tuton on • ..-.......plrd
....pht_,un..1 Tlw_k...-_._
.. . .-y................., ..... ..t>ootu....y
_"'" " , do ..111> ''f''"' ''''''' ... ,t...
_ .... .... , II .. , ..mpw CT'f"'UJ-.1..1....
_"lI' 100 1lI1z or, lin>I<H , ..,.Ul
Thor k_ ft>d .ll _ HF .......... ,
...~, t...d..,1'IIIOlIW'd loy. hor-.n..-
,,' ,10.. " , •••1 " ..,. 11..",_ N"'.I>I~

..., ..p' » n..."'n . ..d 17· ...
Thor "'., k ""inK.n upt~ on ...

.... . 1>< 1<1 ,h..· 1 Ii"" . Tlw d"lI.,m
lor ' Iw ,'~ I, n ..1<1 AItItL
I>. "d""'-,k , ~""r, " I " k"'lIN In "'y
".,.........."' . It .....m. I.. " ',,,k ...nw " h
... ~ I" ..., . " p r ly Y"h'K" " I " .., vue. I
k.,,· ' h.. " I ", 10" , ,1""11 will> , U110.
,"h., ,,,t " d h,," ~ ,I", ll V 1•• <1 'n
' .. rn" ,.., ,,,,t ..11 . A 12- 1 .1 t."", , ....
"""pu, wuph"K ..r. ...;"" ' '''''' '' .1
'h",h ' Iw .10-,,,,,,,,,,,,,",," 0"
'nch ",,,1' )(10 pickup.
1...nd d, r«t" , _ I<,.Iw."'rn....
....drlroct<.. ,11 )( 1I.."" ' Iw..... fI. .
........k. "'TOr '10 D' , , tu_ ...
" ... , lr.o<I ........d 'Iw.,,' "'rul

1Irl< e-n""KP""'V'''' ho""__
tlO'<1_ k.. , Dr" " ......_..,do
• ....,k _ ' h. " mr . Io.... , ....
.I" Y<'" pr..l... Iu ""''''' .lk'lt<1hr-r ' II
,.".. ..._ .., ......11 11 ...-. do ,""
wonl. pok ~, .., "" I ,..,.. .. btu......
on ' [)r., , _n., .w'''I\'
Wh.lI obuul • Iwo>dpl\t>no k' Dr<>,..,..
w .....__""• ..- ,"'tl """""
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si);na ls? All o f these I h in~s m ust be
de termin ed before yo u begin mo un ting
parts. All of these things mentioned
req uire ho les or o ther meta l wo rk, a nd
shou ld be considered so that the panel
wi ll presen t a bala nce d look . No t
abso lut el y 11l'ccss My , b u t it w ill
certa inIy contribu te much to the overall
app ea ra nce -and performance .

It is better 10 mount suc h th ings as a
headphone jac k, s ta nd b y sw itch , et c..
and lea ve then di sconnect ed if the re is CI

cha nce yo u w ill want them late r on.
Switches, jacks, p ilo t lig ht asse mbl ies,
are all ava ilab le from Radio Shac k at
reasonab le prices. You will in vest less
tha n ten bucks if yo u in:;l.lIl three or
four items that you never use . It is a real
mess to try and ad d them a fter yo u r
construct ion is complete. Even if I we rt'
relat ivel y s u re I would never com p lete
the ma rker osci lla tor, [ th ink it w ise 10
install octal sockets fo r the tube and
cry sta I now.

If you arc a novice a t ' po in t 10 point'
wiring it few tip s migh t make yo u r job
caster. If posstble. use tu be soc kets wit h

g ro u nd lu gs built into the base . If not,
bu ya ha nd fu lof ground lugs and install
one on eac h sidt' of till' tube soc ke t.
Som e you may not USI' but it is far better
10 have one and not need it than to need
one an d no t h.WI' it. Ins tall te rminal
s trips near th e detector, the audio tubes,
a nd the cr ystal mar ker. You m,ly need
more bUI yo u are su re In need rhem .
Insta ll a g ro un d lug m-ar the vol ume
con trol. a nd near the coi l base. It is
su rp rising how m.my ground po in ts
yo u ne ed .

BTW , fo r wha teve r it's worf h , I
clu-c ked m y ' Ulti mate' a nd find tha i
w h ile theC coi l covers the 15, 17, and 20
meter ham bands, I recommend winding
th ree coi ls to cover every thing fro m 21
MH z dow n through 6 M Hz . St't' coi l
table attached .

The A co il covers fro m 6 M hz u p
through 10 M hz, the B coi l to COWf 12
Mhz up th rough 21 M hz, a nd the C col l
will tune fro m 12 MHz lip Ih rn ug h 22
M t Iz. As expected , and dee!red , there is
some over lap. I p re fer co ils that d o no t
p l.1Ct' m y band of opera tion on either

15 co nt in ued o n ned page



A closeup p h olo o f s hoc k mounl for th e
6C4 lube, Thou gh the set will o pe ra te
withuul the sh oc k mount, it is g uo d
ins u ra nce dg.lo in !>1 mi crophon ics.

the uppt.' r, o r lowl' r, lim il of m y tu ni nK
capa cito r. I wou ld no l ex pec t m y HO­
meter roilrocove r a ny ad di tiona l bands.

Back 10 the projec t, I like 10 wire up
the two ",uJ iu Sldgl'S firs t. Go ahead,
co n nec t tlu- pllwer su p p ly and check
o ut the a ud io . If it works you a re IWN
9()% horne Iree . The Hartley d etector
has only fl o r IJ com p onents in it . w hen
finished, if Ihl' se-t does not operate the
way it s h o u ld y o u h a v e a lread y
eh mina tcd the p o wl'r su p p ly a nd ,111
aud io co m pon en ts olS .1 p roblem. All
thai remai ns is a vl' ry simple trouble­
shoo ting [ob of the d etecto r.

lt is d ifficu lt to make an error in wiring
of the two (,5OT s. Do " II fil,m lt' nt 11',ld s
first. Remember th is is an old fash iolll"l1
regl'ncr.,ti vl·, twist yo ur filament It'dd s.
Then so ld,' r ,111 inn-mal tube shil'lds 10
~ro\Ind. In lilt' IW(l h...c.Q7s, the 6Vn• •met
tht.' flSK7, thi s means solder p in tlllt' to

te

g rou nd , Nnw , in sta ll th e
p rn p l' r res ts tancc s a nd
ca p ec tta nc cs Irom the
ca thode to gro u nd o n the
p re.1mp tUN'S,

N ex t , m st all th o d e ­
co u p lin g resis to rs In the
pla tes o f ea ch 6507. PI.lIt'
volta ge n'd d ings o n th e
6507"s sho u ld be a ro un d
100 vo lts. N nw Instal l the
co u p ling ca ps and g r id
res is to r. Tholl W.1Sl' ,lSy .. .we
ca n ei ther doubl e chec k
eve ryt h ing at th is poi nt.
g i\"t' lhl' a ud io ano th er lesl,
o r ca n mov e on to t h e
d e te ct o r c i rc u i t. Th e
ca p.1citor, con nec ted to thl'
ju nclio n of 1Ill' two pl a te
res ls to rs is not c r itical.
Any lhing fro m -I mltd to 16
m fd seems to work ftne.

I am su re molny of yn u ft"l'ogni7l' thi s as
N ' in,ll; the sa me audio circu it I've used in
ot her rec ei vers . I ha ve used this sa me
circuit, wi th Vl'ry few chauges , ftlr m.my
Yl'a rs. I believe in the axiom, " If il ain't
broke. d on' t fill, it ." Th is audio circu it
wi th its two 6-C,Q,7's inlo .1 s inKll' 6V6 is
\"t'ry nearly foo l proo f. II h,1S excellen t
aud io-as most good resistance cou pled
circu its d o-i t ex h ibits no bad ha bits. The
audiois more thanadeq uatelor a receiver­
a ppm xirnately twin' thl' amou nt tha t
most transce ivers ha ve.Tbeorcurt is \"l'ry
forg iving, Though 1 dl l not rec ommend
it , values o f co mponen ts can N' changt'd
,1 lot and you will s till ha ve a gOlltt aud io
system. w h.it more coufd yOIl want? Lo w
n isi, Ihar s wha t, an d th is circu it is right
up there with the best wlu-n it comes to
('("(lno my . I' ll p roh"h ly sl ill lw using th is
aud to circu it w hen I ht'cOmt' ;l sih-nt key.

Co nfessio n time! when I co mpleted
m y 'clo ne' of the ' Ulti OMit" I p luggl'd it
in and it worked-very poorly . I co u ld
not g l' l th o n'g l'nl'r ,llilln c o n l ro l,
(th rot tle capacitor] Itll.lkt' thl' sl'! uut of
re~t·nl·rdtion . The detector W,ISIlsc ill<1t-
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ing all the lime . As a matter o f fact, the
throttle ca pac itor had ve ry littl e effect
on the th ing . In a cas e like Ihi s my
ad vice is to pull the big sw itc h, pour
yourself a Cli p of coffee, O f a stronger
beverage if tha t is your choke, a nd rela x
in Y\lUr ea sy cha ir. Be in no hu rry 10
retu rn to the workben ch . Stop and
reflect . I d id not reali ze [ was even
th in king of the receiver w hen sud denly
it occ u rred 10 me tha t the troub le co uld
onl y be one pla ce- the co il. I had ma d e
some so rt of stu p id erro r wh ile wi ndi ng
the coil. And J had . 1simply so ld er ed a
lead fro m my gr id w il la the wrong p in .
Whe n t co rrec ted my er ror, the se ! rea lly
came alive-h ut the regene ratio n was s til l
a littl e 'sud d en.' By g uessimate I had
tapped my co il a t I 7/8 tu rn s. Th e 6C4
goes in lo regeneration so t'asily tha t I
reduced the ta p to I 1/ 2 lu rn s a nd it is
nea r perfect now . No t mu ch of a cha nge"
but en ough to makea big differen ce.

All variable capacito rs in the set have
ground ed sta tors. Another grea t move
toward simp licity. I use insulated, flex"
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ib lt, sha ft co u plers when I ha ve th em.
Ho we ve r, as the s tato rs a re at g rou nd
potential in sulated co up lers an' not a
necessity.

Mount the main tu nin g ca pacitor firs t.
Mou nt yo u r detecto r tube about I 1/ 2"
be h ind the t un in g ca p ad tor. No w
mount yo ur co il. With the loo p of the
a n ten na lin k lowered a ro und th e co il,
mark th e hol es fo r the link assembly . It
is nl'cl'ssar y that the loop p,l SS o ver the
coil IUp without d ragg ing on the coi l
wind ing. If yo u .HI' fo rtu na te yo u ma y
find a throttle capaci to r and baud set
capaci to r th at ca n be mounted d irectl y
to the chassis. Ho wev er, th is is the
excep tion. You w ill p robably need 10
bend so me b ra c ke ts fro m s t r a p
a lu min u m to mount these two caps. Be
su re to use the combina tion sq ua re 10
ma rk yo u r s tra p a lumi n u r n he fore
making ,1 90 ° bend .

O ne b it o f goo d new s : yO ll wi ll
proba b ly not ha ve to bend alumi num
for sh ield ing. By mo vin g the powe r
s u pp ty-a ud to output ci rcu it too St' p .l-

cn nrin ued on p" gl' 32



Product Revi ews

Th i!l is the Ty pt' N t' !>·3 ana log d is play di,, 1manu factured by Na tionAl RF, Inc. II very
close ly resembt es the origin..1Na t io n.ll l dl .ll ilhal wu manufact ur ed Io r eo many yeus.
ThE' price o f t he N r D·J is S49.95 p lus $5 !Ih l p p ing. The ord ering address ill Nat io na l
RF lnc., 7969 Engtneer Rd ., SIt'. 102, Sa n Diego , CA 92111.

Up unt u t g Ul lh is EZ lia ng s li ng'iho t, gl' t1ing an a nt enna hung up in let t's w.u • bi g
chon' , This devise mak E's the wh ole rrOCl'S!!" piece o f ca ke. T he key torhe u nit Is the
qua li ty Zebro reel a ttac he d 10 th e !iling!lhot. Wh t'o the s ling!lho l i!l fin-d the lead
f ish in g wl' iKhl pu ll s th e lio r ou l o f rh e ree-l smoothly with no snags . The uni t se tls for
$99.95 + $8.05 IUS) S&: fI and is naila bll' from EZ IIANG,Cod l' E, 81>45 Tower Ur.,
Lo1Url' I, Ml> 20123. tS40, 286-0116, www.t.l-h...ng.com
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The au th o r in h is h a m sh ack wit h the 'B ig Ri g '.

large fo lder chocked fullnf notes abou t
this p ro ject . I fo und myself fallin g ba ck
in to the old habit of wiring from m y
head . Afte r th is rcnlizanon, a nd d fe w
mis takes, wi ring fro m theschem a tic wa s
resu med.

The re also is an electronic folde r in
my Out look Express fo r the Outgt1ing
and In co mi ng Ecmalls o n thi s p roje ct. [
go t into th e h ab it of send ing Mike,
WN3A da ily E-Ill<l il and photos of tilt'
s ta tus . Mike ra ther enjoyed th e d a ily
news fro m Rockville and knew he h.H"J
only one cha nce to inject suggcst itlns
and pos sible cha nge because the project
wa s mov ing at a rap id p .1Cl' .

So me o f the tu xt will r ead l i ke
Ele ct ron ics lf ll fo r so me . Don ' ,
mis understand I'm not an expert in the
field of electronics bu t jus t sh<lr in~ with
the readers fro m m y experiences w ith
this project. It' s one th inK 10 u se gOt.J
electronic d e s ign pra cttccs in t he

21

electronics and equal!y importa n t to me
is how good docs it loo k both 011 the
fro n t panels and the lop a nd bottom o f
tilt' chassis . Is it set up for l'a Sl' o f
opera tion? E.1 SY 10 service? Are .1J1 the
circ u its p rotected ? Is there a sing le main
power- sh utoff? Does it con fo rm to local
elect r ica l codes? W ill your s hac k
a nte n n a sw itc h in g eys t e m and
associ a ted componen ts to /Na te the
a d d it io n a l power? T he se a re vt' ry
important is s ues that m us t b e
co ns id ered .

Also decided w as to us e tilt' llt'st
{major} pa rt s Ihilt cou ld loca ted without
purchasin g any new {lIll'Swhile keeping
the co st 10 a minimum. No cos t limit
w as im posed . I just knew the pa rt s
w ere ou t there som ew he re. Alltha t wa s
lef t to do was be p.ltil'n l an d wa it til l the
rtght ones carn e along .

TIlt' next deci sion s art' what tub es
w ill he used in thl' I'A and Modulator?

co n tin ue d n..xt paR"
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The PA d eck ,

abou t locked wit h the u se o f d p.lir of
those fin' d o llar 4· 400 s . Bu t o the rs
conv inced me that ru nning the pt 'WN
that wa s pla nned wo u ld mean the USt'
of forced a ir cooling fo r the g lass to
metal seals on these tUM, whtlc this
cou ld be inc luded , I re a lly didn'j wa n t
to get into a pressurized chassis, f;lass
ch im neys a nd noi sy blowers.Soanolh t-r
deci s ion was made to u se a pair o f
paralle l con nected 813s. Th ese tUN'S
w ith there Ih ick p lates d idn 't require
forced air coolingand th e d esign w ould
be mlnlmal since it ilp pea rs in man y o f
the hand books .

The next maj o r fin d was in August o f
2tXll a t the Berryville VA ha mft'st. A I
thi s s lagI' o f the desi g n il W.1S sl ill
uncertain w he th er to u se t w o H V
su pplies because of the 8135 in tho I'A
and the " may be" R1Os in th e module tor .
Th ro ugh p rev io us tra n sa ctions Ih n 'l­
other pnwt'r tran sformers wereobtamcd
bu t none had qu ilt'lhe voltegcor cu rren t
ralings need ed .

A la rge b lack p tcco was spo tted in ,1

lail ga tt'fs spo l tha t looked like a cho ke

23

so I w en t in f,. r " closer look . II w as " 7
Hy ,1 1550 rnA cho ke w il h ,I p rkt, lag of
$25 . Si tt ing ne xt to it w as Ihi s hu gh
hunk of iron. No w w ha t W dS Ihi s? w el l
it looked like a pla te tra nsf o rm er with
large cast iron end bell s. It had th ree
Iaege brown in su la to rs o n one sid t' and
three smalle r connec tio ns on the o the r
th at were labeled 0 - 2ikk)· 2.."i(Xl. Seem s
it was a tapped 120 VAC primary HV
pl ai t' tr ansformer, The cu rre n t ra ting
w as unknown a t this l in'll" but by the
s tze and weig h t it had 10 be at least 500
Ma . Sin ce the- cho ke w as p riced at $25, I
offered $50 for the pair, Aga in wi thout
hesita tion the vendor respond ed w ith
O K A fter unloadf ng a t home, th e
tra nsform e r wa s wL'iglll'd ,1I1d measured
100 lbs !Later in w st iga tion n-veah-d tht'
t ransfo rmer was from ,1 Be -olO trans­
muter. Th is realt y m;ld{' my d,ly hv­
ca us ., I knew th e oW used ,1 250TH in
th e I' A and .1 pa ir of tr urr H s as
mod u lators . Hence Iht' current ra l ing
was ea stly 5(Xl Ma plus .

A ro u nd Se ptembe r 200 1 Iht' rac k
ca bi nets were o btai ned . Remember I
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Ear ly I' A fab rica tio n .

are interes ted . I traded 10 Frank, WC3E a
workin g SX-7l rece iver tha t needed mort'
restoration for this one item. Diu you
notice the p hra se "a fres h su pp ly o f filter
caps"? Thi s is tht· on e exc eption to m y
state men t of not bu ying any new parts.
Simply put don 't use old filter ca pacitors.
It just doesn't pay. Buy new , fresh u nits
and for get about them g iv ing a ny
problem s. Needless to say a wel l s tock
junk bo x is .1 nocessuy for this type of
project. Much 4-40 ,1I1U 6-32 ha rdware is
needed and d on ' t fo rget the so lder lugs
and solder termin al s trips.
Me ters

Since meters are used th roughout, it
is p rudent to ha nd It' tha t subject at this
tim e . In ,1 nutshell, me te r overy thtng
that ma kes Sl'I1S t' an d will kee p you
posted about condi tions in the circ u its.
Besides the th ree on the PA deck for
cathod e, sc reen a nd g rid cu rre n t, th en '
an' meter s for th e AC line voltage, the
h ig h v o ltag e, mod ulat or cathode
cu rr en t, modu lator filament voltage,
speec h am p - drtvor plate vol tage, and
the d river plate current.
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Most of the meter faces d id n ' t d isp lay
w ha t was needed and their eloct nca l
se n si t iv i ty was also in co rrec t. Th is
meant tw o things: the meter fact' had to
be rulabek-d a nd th e meter circ u it ha d
10 be mod ified . Mod ify in g me ter fact's
is old hat around here. USt.' J. pencil
erase r to remove the o ld n um bers
s taying a wa y from the graduated scale
mnrktngs. Mu ch ru bb in g is required
us ing strung fingt'r s but till' w h itt, face
pa in t wi ll remai n u n to uched . Don 't USt'
on e o f thos e Draftsma n ' s e tec t r!c
er ase rs. It w ill remove the paint. Now
u s in g d ry trens ter le tt e rs the new
nu mbers can be ca re fully placed . A
recent purcha se is o ne o f those nice
lit t le fi lm label makers because dry
tra n sfer letters are getting ha rd tolocate.
Mine ha p pens to be a C aslo but others
a re av ailab le. Th is too l is Vt·ry useful for
makin g word labels for the meter faces
and invaluab le for lll,l kin g vario us size
pane l a nd chassis label s.

As for till' meter st'lls itiv ity, it wo u ld
be g rea t if all of them ha d 1 Mol
movements but tha t some times isn 't the

cnn tin u..d n.. ~ t pa~ l'
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~"h~II.'" ih c.. "' ,· . «,,~ 10 "",.lIy
';'.1'1"'. IIII. d ~ " d ' h. wh . i ... ' ,
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A cl o s eup of t h e a n t e n na link
as sem b ly .

rat e chassis we e limina te the need fo r
sh leldlng o fco mponen ts in the-de tector
circu it-in most cas es.

Wh at about pane l bushings? Th ey arc
ver y har d to find so if yo u choose to use
th em yo u wi ll p r o b a bly hav e to
improvise . Old volu me con tro ls offer
one sou rce. The big problem is findi ng
one with enough threa d s . On ly o lder
co nt rols wi ll ha ve s u ffici en t th read
length to p ass thru a th ick panel. An
e,lsy, altho ugh less de sirable source is
your ' Ho me Supp ly' s tores. Th ey sell
lamp repair kits w ith nu ts, washers,
and severa l inch es of th re aded brass
(all-thread ] s tee ve. Wt' ha ve a mino r
prob lem with the all-th read in th e lamp
rep ai r kit. The bra ss s lee ve in s id e
diame ter is a litt le more than the 1/4"
needed . If the sha ft fits a little too loosely
slip a shor t piece of s hrin k- w ra p o ver
the shaft w hen' it p,lSSt'Sthru the s teev e.
Hea t th e sha ft w ith yo u r so ld ering iron
and when the- sleeve sh rin ks it shou ld
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milke ,1 smooth fit. One other
fix: dean the shaft wl'll , coat
w it h pas te , th en usin g a
tor ch or lar ge iro n flo w a
coa t of solder over the sha ft
sec t ion tha t passt 'S th rough
th e benrln g when co ol,
chuck the sha ft in to your
d ri ll p rt'ss and w it h fine
t'mt>ry paper, dress down to
fit. Of co urse this is not ,1

vt' ry good idea (' 11 sha fts that
will ge t .1 lot of use-tunin g
s ha ft s fo r e xample ,
However, 011 such sha fts as
th e band -s et , th ro tt le
ce pe cno r, or v o lu me
co ntro l, the soft sol d l' r wi ll
las t for a long time.

What about pointers for
the fro n t pa nel? I use 6 / 32"
X 1/ 2" pan head machi ne
screws. Sp ray the he nds of
the screws with bla ck pa int.

Wht'n dry, ru b (fill) the s lo t w ith whi tt,
lacque r s tick . Wipe off excess w ith a dry
rag. If YO\1d o n ot ha ve a la cquer s tic k,
w h ite toothp aste w ill makes a pa ssable
substitu te .

O nce your p ream p s tages a n' com­
p le te and checked for oper atio n you are
read y to p roceed ttl the d etector. If you
are of an o p timistic nature, forge t the
chec k ou t a nd assum e yo u wi red it pl'r­
Feen y and !;'very thing is go ing to work
as planned . My ad vice ? Check the da rn
thing out. WI;'a ll make mista kes.

If yo u have not previously done so,
now is the time to pus h the chassis aside
and do a little meta l fabricating . Refe r to
Ehxtr jc Radio Magazine, Novcmrn.'r2()l.XI,
Page 20. You can bu ild this gadget almost
as qu ickly as Ican exp lain it. If yo u sim p ly
d o not w ish to put ou t the effor t, leave the
dial cor d bit off . US"-' a di rec t sha ft to
insulati ng bloc k that supports the antenna
coil. It will work al most as well, though
be much more difficu lt to ad just. Tocover
ba nd s from 15 d own th ro ugh 4l.l I would
recom mend two turns of #12o r#14 wire
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eq ui valen t o f the ti14foB, the
neutraliza tio n components
had to be fl'i.ie~iglll'ti toallow
th e til4tiB to b e u sed .
For tunat el y, th eM.' ch,m gt-'s
di d not affect tlw U Sl ' IIf tht'
earlier 6 146 a nd 61 46A in
t hose t r a n s mlt tc rs
m anufa ct ured to liSt' the
6146 B. All th ree types of
t ubes m,ly be U Sl'tJ without
a n y problem in th ese
transmit ters.

Re pl a ci n g the 614 6 1
6 146A t ube s w it h 6 146 B
ty p e s ofte n res u l ts in
s p u riou s em issi o na,
parestttc osci llat ions, etc.
Th is is d ue 10 the fact th at
the re a re different b idS
requ ir em e n t s , d iffe re nt
i n t e r v e Le c t r o d e
ce pec tra nc es, e tc . o f tilt"
6 146 B ve rs us uw o the r two .
l t is o fte n d iff icu lt to
n e u t ra lj z e 61 4t1B tube s
when u sed in place of the
61 46 1 6 146A. If
neutra lization C;1n b e
ach ieved , o ften it la sts for
jus t a few min ut es befo re

the tu be (s ) got's in to osc ttlauon.
If one insists on trying the 6 146 B tube s

in p la ce of the 6 146 /6 146A ty pes, the
ver y fi rst th ing to d o is to ncutralize the
Hnala r nplifier. If i t w ill no t neu tr alize,
t h e n t h e 6 146H tube s s h o ul d
im med ia tely be re p laced wit h the o ld er
Iype tubes. If it doe s neutralize, then
the ncu trahzauon shou ld be " wa tch ed "
fo r se ve ra l hour s {ev e n da y s) of
operation. If the neu tralization ch,l nges ,
then the 614 6B tubes aga in sho u ld be
replaced wit h tho 614 6 I 6146A SN it' S.

If the neutraliza t ion remains constant
a fter seve ra l da ys, then u sc of th e 6 146B
is fine in th at parficular transmitter.

I ha ve, in m y shack, a number of
tran smitters that USt ' the 6146 1 fo14n A
typl' of tubes . Th t's l' ind u d l' Cul lins

-_.._ _-_ _._ ..
__ 11'.__...---__n ........__---_......_-._.._--- _..._-,-_.._..-.._..-..._-_...__-_._ __ ..--'-_"_"--._-_..-

RCA "claimed" tha t th e 6 14118 was
directly interchanJo;t,.lb lt' w ith the ea rlier
members of the 11 14fl Iarml y.
Unfortu na te ly, this did no t ho ld tr ue in
most cases . Cu ll ins, Hea th , an d
probably other com pan it'S, ,11 first issued
various documen ts sily inK that Ihe u se
of the 6146B in their equiprrn-n t was
"fine" . Hu t, thi s soo n pro ved otherwise !

For examp le, w hen the 6 14011W,l S used
in the Coll ins32S- t , 325-2, 325-3, 325-3A,
KWM-2, and KWM ·2A it was d lscovcrod
that the r om poncn ts in the neutralization
circu itry "bu rned up" in ,1 vl'r y shu rt
amo unt of time. Th us, Collins had 10
retract thl' statomeo t lI", t it was "O K" to
U~' the 614hU. Then, due to the fact th.u
the Un ited States military t'St.1l'l lb hmt'nt
wanted to "s tan da rd ize" on ti lt' 6146W
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33'4" HIGHER POWER INPUT
- with this new beam power tube

to pay the warranty cla ims beca use they
had tr ied to " CUI cost s" by eliminating
the earlier type o f lu be . They had 10 re­
box all of th e 85."i2 tub es tha t had been
put in to 8032 b OM ' S and ge t in a " rush"
shipmen t of 1:1032 tubes.

11,1" w hole problem stemmed fr om
the Iact that the "B" SN it's of tu bes is no t
the same as the "plain" and " A" se ries .
The para siti c oscilla tions were ca used
by the d ifferen t bia s req ui remen ts an d
by the "fixed " neu traliza tion o f the
dr iver an d /or a m p lifier tube in tho
Mot rac. There wa s no p ractica l way to
changl' the circuitry to hand le the " 8"
series lubes. Also, m.lkinl';suc h a cha nge
would vo id the " type acce p tance" o f
the un its.

In a "practica l" sens e, it is "O K" 10

m ix 6146 a nd 6146A tubes
since the pr-ima ry d ifferen ce
is in the desif;n of Ihe heat­
er s. But, NEVER m ix 614/i /
614(,A tubes with a ('146B!
Thi s is re a ll y " a sk in g for
trouble".

Also, in a n umber o f tr im s­
mnters and tra nsceivers (es ­
pecial ly the t le.l th SB-Line)the
IW.l tt'TS (" fiI,lml'n ts ") of the
pair of 6146 1ubes arc in series .
In tht'sl' u nits it is vt'r y easy 10
dl<1n~l' the heaters from series
to par allel and sub stit ute the
6RS3 / ('883A / 8032 tubes .
TIll' 12-vnlt equ ivalen t tubes
a re of ten available for "pen­
nil's" because of the vast num­
ber thai were used in the co m­
mercia! FM market. I ha ve
d on e this with my Hoath SB­
l lOA and it works "Hke a
champ". If you l'vcry wa nt to
change back, it is a Vt' ry sim ple
operation In do so.

I know tha t tlw rt' an' ama­
teu rs w ho say that they ha ve
used the 614613 tubes in p lace
o f tilt' (,\ 4(, / 6146A withou t
any p roblems. t ca n definitely

be lieve that. BUl, I ha ve seen way too
man y exam ples (Ifthe 6146Bcaus ing p rob­
lems in rela tion to till' cases in w hich the
subs titution has no ef fec t. As I said he­
for e, neu trali ze and keep checking the
ncutralizatfon fo r severa l d.1YS if you do
rep lace your 6141'0 / 6146A tubes with
614611 types. O therwise , yuu can find
yourself w ith TV), "b urned out tubes ",
and ot her d .1l11agl' to your tran sm itt er.

You m u st be VERY ca ref u l when
dealing wit h the various lubes o f till'
6146 fa mily, ot herwise you just m ig ht
be in for s o me v t' r y in te re sting
problems. Su bs ti tute if y ~Ju m u st, bu t.
be aware tha t yo u a re " l re,lIl ing on th in
iCt' '' . .t:.H
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John, W3J N w ilh h is ho m eb rew 300 8
~mpl if it' r ,

I'm su re bro ther Lyle W.1S bo n -d to tea rs
w it h th e co nve ra a t ton bu t h e was
fo rewa rned that this would h ,lrpt'n
w henever we Wt'H' in the co m p.l ny of
ham s .

I found it ve ry inlt-n-!'tinv; that John hils
luggt-d a to n of parts. tools an d tes t
eq uipment to Cu ba . Because he can't
opera te Irom there he spends the time he
wou ld otherwise spend on the a ir, with
his IIB projects. He h.1S compldl'd a
bea utif ul 3(X)1l.1mplifit'r and is working
on so mt' o ther th tngs. The a mphfier
sound ed as good ,1S ,myth ing I'Vt' hea rd
a nd h is cra i tma nship w a s v l' ry
impressive. He can devote most of h is
SpoUl' tlnw to his v intage radio hol"lby as
his wife is p H'St'nt ly in Tennessee doing
her res idency Inward s becoming a
Physici,l n.Th e ho use he's re nted was H'I')'

com fo rtable and s ty lish in a kind of 1<120'5
way.

<0

Sa tu rday morning w e gUI
u p early and hea ded o ff 10
visi t the FRC. On th l' W.1Y
we p ick ed up Fidel w ho
wou ld p rovide d in 'ctinns
and in trod uctio ns,

A t the FRC w e we re
w e-lcom e d Ii kt' v is i ti ng
digni ta rit' s , Th e «n tt re
execut ive ga thl,'n 'J III Int'I.' 1
us a n d when we a rrt ve d
they u sh ered us in to the
Presfd en ts offi ce w here
through a n int erpret er (the
Sec re ta ry I thi n k) t h e
President, Ped ro , C02RP
d eli vt'H'd a sho rt welcom­
in g speec h. After h is speec h
I responded tt 'lli n g h im
about the milg.1l.im' .1I1d the
grnw in g inte re s t in vin lilge
ra d io in th e U.S, I then
co n d uc ted a n in terview
Ih ro ug h th e i rrter p rete r
ils king q ues tio ns to the

group in general.
HN C'S what I lea rne d frum that

In tervjcw:
Tbe hol m r.ldin population thl'H' is

growing. In IYH6 there w ere 464 h.lms;
nnw the re a re 34lH.!. Th ere a re 3 cla ssl's
o f Ikt'll se s- ht. 2nd a nd 3rd. TIlt' 3rd
cla ss is tilt' eq uivalen t o f our Nov ice
hcem, e, the 2nd our Ge neral a nd the 1sl
our EXira . I W.1S told th at 3rd d.1S!> ups
can ru n 50 watlsuu t; 2nd class 500 w.ltls
a nd 1st cla ss 2000. C W is req u ired : 5
wpm for 3rd class; 10 w p m for 2n d a nd
13 wpm for lsi class.

I W dS a lso to ld Ih.lI SO% of th e );,,'a r
tha t is used in Cub" is h omeb re w
" ltho u); h I th ink mos t o f the ha m s o n
the executive Wl' H' us i n~ Jap ,l llt '!'I.-gcnr
and 1d id not notice .lOy HB gear in the
hea d quarters s ta non. On .1 fut ure trip
(a nd I ddin itdy w a nt to ret u rn ] I hope
10 be able to track d o w n mo re vintage
and UB Iyp'" ha ms there . when I ...sked
eac h of the executives w ha t gea r tht'y
operated . m ost respond ed Ih at their



When we returned from a visit to C 0 2XM's sh ac k I hold th e gro u p pose in front
of FI{ C head quarte rs. Left to right: Oscar , C020j; jo hn, W3jM; Lazaro, C02 WL;
Hdef JOSI.", C0 2XM a n d my brother Lyle Wi sem an .

gl'ar wa s Yaesu or Ken wood and o f
recen t vintage.

There is cons ider able in teres t in VHF
amongst Cuba n ha ms . They have 31
repeaters in the co untry which se ems
like a lar~e n umber rela tive to the ham
popu lation.Oneot U.S.hams they asked
me abo ut wa s JtW Lynch , NfiCL, VH F
Con tribu ting Ed itor a t CQ. He has been
there operating wi th the Cu ba ns 0 11VIiF
con test s and is vl' ry well -known there.

Abo ut the tim e we were going to lea ve
we were int rodu ced to a ha m who had
just arri ved . Th rou gh an In te rp re te r he
told us he had so me vintage gl'a r. He
said he lived 3 o r 4 blocks away and
wo uld be g lad to show it to us . O ff we
went. JOSt' took us into h is ho rne, u p the
stairs to hi s ha rnshack and indeed there
sat some familiar faces-s-a B&W 5100
with the sideband ada p lt' r; a much u se d
1{· 3YOA {jose said it was his fav ori te
receiver]: a KWM -2; a AR-~R a nd other
gl'ar MId a la rge qlliln tity o f parts an d
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accessories. Sl't' the cover p hoto .
It was an in ter esting trip and like I

sa id , [hope to return so meda y soon for
a lon ger visit . I found the C uba n ha ms
to be vNy frien d ly , hospitable and lik t,
ha ms e ve rywhere enthustastt c abou t
their hobby.

And thank s aga in to Joh n
Fit7.simmon s,W3JM, who wa s tr uly a
gracious and very ge nerous host. !ill

To 10i " AM I semi $2 t il :
lJo.'f J5flfJ

M errima ck, N il 03054

A com pl et e index o f the e n ure 12 yea rs
o f EI{is avai lab le for vie wing or down­
lo ading at th e fo llowing webstte:
http://w ww .qs l.net /n 90o
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Mike McGu i~a n , WIlTHW with some of his v in tage ~\'<1f. A w ost em Electric 1 KW
broa dca t xmtr is on the left, then the 250W Collins 300C, nexta Co llins r.K k w ith it

bunch o f stuff in it, mostlv H RO receivers an d a udio equipmen t and fin.l lly the
Collins KW-l.

Mike Warren , K0M AZ, with some of h is BA's- T-368, Valiant, 5X-lOl , 5X-62,
Conser 6M Co mmu n ica tor, e tc. Mike b a Inng time BA enthusiast, a nd is vNy acti ve
on the ba nds. He is a lso ne t control of the No rthSta r Tra d er's Nl'I held on Su nda y
mornings, which is freq uen ted hy many o f the area's AM o pera to rs. I' JW l ll l' ,1I l 'm "
Moll , N 0 1l S,
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CDs From the ER Bookstore
By Rad io Era Archi .. ~s
/lJ','( ~ R:wt)AJU RR Tffhnk.,1C[).RO M • $ 57.
RCA HIl-3 Tub<' I I~nd l>c ~-')" · S 75,
RCA Radiol"'" 11."\<1",,ol, ~ Ih !',Jilinn . S f>2
J(.,d iu Boys " " CD-ROM · $ 3'l ,
IlO y"drs of QST · S 3'1.'15 p" r ,<'I (;;~",nlly 5 .>r 10 y"." "'Il
All II ,-ol"m,'$ ' ,;r<'<i.1I r ""l"".- rrin" S 373
t:"I1",_~ 11.., ..1 '0" T,'<:hnieal CD-RO M ...·r;..... Vol. I • C" llins R",.."iwN; V,~ , 2
. Collins T""" m ill,'",; & Amrliti,-,.,.; V"I 3 · Coll in_~ Tr..l'L'K't'iv.'I'!; Vol. ~ ­
A,·'·""....rio...., I'ow"r 5" l' r h,'$, VI'O'". ,'I,·, F....,-h CD -$ 19,Compl,' t"S,-I-$ 219

By Ha man ual s
I)r~ k<' ''<luir",,"n! "p" ral"r .,nd ..'rv in.' m"nu"ls "n ~ Iwo CD ,.-,1 " y 11, 11
Turon ;' KA-lG AV · S71."5

By A ugus t Jo h nsn n , KG 7B Z
Milil..ry Il<~,!.",cho, ~hnuals, V"I" m.. I . $-15.This CD is "n.. of til<'1>... ,
m.nu,,1CD" on lh,"m",l.'!. It (n" t"in< Ih,. followi,,!: m"n""Is: I<Rl · 13,
' A, II.. ac-m -e. II, C, D. 1', 1', J. K, L. M, N. 0 , 1', Q, R, AI< , /'I.C , AI', AI',
AG. All, AJ. AK ,AL; BC-312, .s .c. D, E. F,G, J.L M, N, nx. NX; IIC­
314. ·C, 0 , E, F, G; IIC->l2, -A, C, LJ, f , J, L, M , N; HC·>I-l, -D; flC":Wq,
N. Q; IlC 37..·1'; 11C'I>IO-E, f . G. II , r. 1lC--4>14- E, 1', H , I; IlC·77'I· 1I
11"",m.rt"",1 5" 1'<,<·1"0; IIC·19-1 II Hamm~ r1 lInd Sur~,· r",; BC-llXl-l·
C Hamm~ r1 ""d S" I"-'r-l ' ru; GRC-t 'I; I'RC -I>: PRe -II. v, 10: R·.3!l/1: R-3~'I ;

R-3'X1; R' 3'1OA; 11. .3</ 1, R-I'12: T-I</5; SCR-27-1, ind"d,''' ' IIC-453-A, II; ec.
4S4-A, e. 1IC-455-A , lJ; 1lC-45f>..A .e. IlC-4~7·A; 1IC-4'i1j·A; 11C-45'1 · ,\ ;
1lC·f>%-A; IIC-IJ-lI>·Il_
Mililory n.~""rKh"r M~nu ..I" V"I"m., 2 ·$4.... con!" in" th.· t" now in!:
m" "".,l s , A II. R·4! ; ne-e I I·A, B,CD,LF; HC_IJ3<lB; cv-157; ("V-59! A;
GRC -26·A,Il,C; GR R·2; 11. ·27-1; R·27-1 .A ,C: 1< ·321lA; I< --lH3,-A; R-520;:>C"R­
578·/<,11 ; T·:wI,-A. II,C; TV-3D; TV·7,·A,B,D; TV·8; TV·lO; UR M·25·
C,IJ,F ,G.l I; 5 X·2H·A; 5 X·73; H..mmarlund SI' ·r.rX); Z"n ith T'dnS<"',,"n i~;

Gil>snn G irl

r lu. .. . dd 54 .50 S& 1l fnr u rh nr d ..r
V;u , Ma.terca rd . Ame rican E>p r....

ER Bnoks tore, 14 6 4 3 C o u n ty Road G , C o rtez, C O 81321
9 70-564-9 18 5, e r@f rn n t i.. r .ne t
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