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Figure 10. Beanl y/Lod ge co here r,

"5," and Tarrant (2001 , p, 56) reports
lhJ.t Ma rcon i "hea rd th ree fJ.in l cl icks in
the n-ee! ver design,ll ing in Morse C mh­
the It' tt l' f ' S.'" Bussey (ZO(lO, p . 4':1) quotes
Marconi .1S sdy ing ''' unrn ist<1k.1bly, the
three shJ.rp lit tle clicks l'o rrl's po nd ing
10 three Jo ts, sounded sev e ra l tim es in
my t'ilf , . ."

Ma rcon i h im sl'lf n1<l Y be our be s t
aut hor ity . TIll' sha rpest, s tn lngesl so und
c l11<1na ti ng from <1 ITlt' rcu ry colwrcr
w henever a n elcct rk- wa ve is received
is that of the onset click in the te lephone
rccc tvc-r . G iven the fe ro ci o u s loca l
s tor ms, thc- b u z z a n d offsc t dick
accolllpiln y ing each firs t click liMy h,lVl'
been vir rually rna s kud b y random
a tmosph eric not so . Mu r con i
acknowledges th.u each cltck W.l S faint ,
bu t th e f,le l tha t c lic ks werv sen t
rhyt hmically in sds o f Ih rev and tha t Ill'
and Kemp prob.ibly hea rd each buz z
almost impcrrepnhly ind katl's 111.11 they
as s urued correc tly tha t th e y wore
Iis tl'ni ng to dot s corresponding 10 the
Morse le tter "5."

5

A sec on d \jul' ry , an d perhaps til l' most
pUlz lin g, dl'.lls wi th Marc-unis. s t range
laxit y i n t'st.1blishing co nfirm a tion of
thc s lgn .ils fro m I'otd u . The im portance
of Ihl' event to h is Co mpany .m d 10 him
c.umot be overestimated . I ll' rl'g.l rdcct
it as .1 d d in ing moment in the Sl'VI'1l
yl'J.r s th.nhe ha d devoted to im p ro ving
wireless tt-chno logy. H is Co mp.ll1 y h.ld
inves ted a bou t $250,Ol!O in t he
ex perime n t. I ll' h.rd convinced it 1I1.1t
ho woul d cstablish a t ran sa tlanli c
wlruless sys tem. a nd till' Pold u to Sigll.l l
I l ill rr.insmi ssions revealed tha t the
system wo u ld be possihl l-' . A lt hough
1l1,1ny physicists .111d lllat lll' J1la t icia ns
bel roved Ih.1I s ign,l /s t ravel in ,I s tr,l igh t
li lll' .1\TUS S I he hor-izon, h is d ,l t.l pn,vt'd
them wrong . BUI IIll' only ev id l' nn' th .u
Ill' POSSI'SSI'd, bes id es h is own word ,
was Kemp 's corroboration . H is Morse
inkcr wou ld h.ivc p ro v id ed d efi ni tc
proof, except that horrendous weat her
did no t pe rm it him 10 use Illl' rolu.rer to
which it was attach ed . W hy then, o n
December 12, w hen he .1I1d Kemp h, ' ,Hd



Figure ll . M orse tnke r.

the clicks rea sonab ly wel l, di d the y not
call other s 10 come inside and listen?
O ne ce rtainly d id not ha w to be fa miliar
with the Morse code to di scern th ree
rhythmic cl icks ina teleph on e receiver.
w he re was his p hotographer, members
of hi s tea m of technicia ns, et c.? An
opportun ity for s tro ng proof bolstun-d
by add iti on al w itnesse s was at ha nd .
but Ma rcon! llt'gk'ctt'd 10 take ad va ntage
o f it.

O n Dec em ber I~ , 1\)0 1, Marconi
released th e news th at the Pold u s ign al
had bee n hea rd in Newfou ndla nd . Thr­
mcdia thro ugh o u l t h e w o rl d w a s
unsu rp ris ing ly ecstatic. Ma rcon ib ask ed
in th e a t te ntion . fi t' sh rugged o ff crit ics
w ho arg Ul'J thai ,1 11 he heard was
ra nd om a tm ospheric clectrtce l noise s,
an d , perhaps in 100 eupho ric a mood ,
he Info rmed Newfou ndland a uthorities
Iha t hr- inten ded to con structa win-less
s tatio n as po w erfu l as the one ut l'oldu
on cltber Sig na l H ill or a nearby C apt'.
He wou ld be It'a ving his assistan ts to
erect a tow er an d pn'pilfe till' site for

tht' lnsta lla uon (If a tra n smit ter . As
Marco n i ' s plans ap proa che d
pret en tio us p ro portions, th o A ngl o­
Ameri can Tel l' gr 'l ph Co mpan y of
New fuundl.md , w hich helda monopol y
on tdl'g rap h cnn- rp ris es in tilt' Co lon y,
decided bela tedl y thu t it d id not wa n t
Marco ni around . O n Decembe r 16, 190 I,
t h e Te legra ph C o m p a n y in fo rme d
Marco n ! th at it had ob tained a n
inju nction lh.lt req uired hi m to Ct',lse
experiment ing in Newfou nd lan d.

Ma rco n i ' s le ga l p rob lem s in
Ne w fo u n d la n d, h o we ve r , fa il ed h l
Im pede h is p rugress. O n Decem b er 24,
1901- less tha n th ree weeks after he
h ad a rrived in New foundland -c-he sout
Poget wit h the appara tus tha t he had
us ed on StgnalHtl l to Eng la nd . w hor e it
W .1S St' t aside for one-hu nd red yt'a rs.
Il l' departed St. [ohn's ,1 few d ay s later
Io r O tta wa, where he obtained fro m the
Canadian govern men t a grant to bui ld
a wir e le ss s ta tio n a t Glace Bay , in
nort heas tern Nova Sco ria. Aftl'r s ig ni ng
contracts in Ca nada, he le ft fo r New
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York Ci ty w here on Jan ua ry 13, 1902, he
wa s gUl'~ t of honor a t a ga la d in ner o f
the Arru-rica n fnstttut o of Elec trica l
Engi neers . O ve r 300 d is tl ng uls hed
gues ts feted the 27-y l'a r-o ld , ap p lied­
scientist ttl celebrate his momentous
S UCC l 'SS in a d va ncing wireh-s s
technology. 'lhe roster of di gmta rws
who paid tr ibute tn Mar con i included
Charles Stei nme tz. Elih u Th o mson ,
Ale xand er Graham BL,II, Michal'! Pupin ,
and Prank Sprag ue (BUSSl' y, 20()O; Joll y ,
1972; Kreu zer & Kreuzer, 1( 95).

Thomas Edisona nd N ikola Testa Wl'T('
ab sent cons p icuously from th e d inner.
Although bot h se n t co ngrat u la tory
tt,lt'grams, ea ch had responded less tha n
po s i t ivel y upon fi r s t learnin g o f
Marcom's transatlantic triumph . Edison
had cheracter tzed the L'VL'nt in the press
as ,1 "newspaper fa ke;" howe ve-r, he
re canted shortly therea fter, say ing tha t
he had fa ith in Marcom's integ rity and
that hi s w o rd w a s s u ff icie n t fo r
accep ting hb clai m. Tt's l,l, in con trast,
nu rtu redo sim mering ho stility towa rd
Marcon i, whom he con te n d ed was

7

in fring in g upnn h is pat ents. O ne af ter­
noon, in mtd -Dccembcr IYOI. Testa ,1n<1
a fri end WL'TL' taking a stro ll. "< Looks
like Marco ni go t till' jum p on you.":
sa id tilt' Iricnd . ''' Mol rl'o ni is <l guod
fel low,' T('plil'd Tesl,l. ' Let him con ti nue.
H e is u sin g sev enteen of m y patents:"
(C heney. 191:H , p . If, I) . Tesla event ually
sued Marcon! in 1\1 15; ,1SC hL'nL'Y ( 19~ 1 ,

p. 18 1) re po rts. " the war of wireless
paten ts wa s waged ba ck and fort h fo r
d ecades . and lilth' wonde r t hat
co n fusio n en sued ."
Marconi ' s s ta tu re in h ist ory

When Marcon! d ied prematurely in
Ronw fro m hea rt dt sco so on Jul y 20,
1937, rad io broa..ka~ t a nd corn mercla l
s ta ti o ns w o rld wid e paused
tr nnsmitfin g for a mom ent of respectful
silence. H u go Ccrn sbock p ubli shed a
g lowi ng eult 'gy to Maru m i a few weeks
a fter hi s dee th . G t' rns h ,lc k, p ioneer
editor of such twentiet h-century rad!o
p ubllca fions as Elre /rical Experimenter,
Radio Cron, Rildill Nrtns, and Sh' lflll'llTW
Craft , ctc.. is righ tfull y acknn w IL'd gt'd
to ha ve been t h e fo remo st radio
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Figure 13, Te lephone Recei ver

inurn.l lisl u l lhe era . Gt'rnsbdc k exu lted
from his t'd ilo r..h ip tha t Marco n i " will
no d oubt Klldown in histury .. , .1 .. Krt'.l l
or grt'it tt' r than ,lny o ther bt'nd.lclor
who t'Vt' r lived " (Gt' rm.bMk, 1'137, p .
1"17).

Gt' rnShdl'k in ..istcd tha t the world
owed Marconi d sl.IKl;t·rinK lh'bl. HI'
W.1S rt'spo n ..ible fu r sat' inK ten s tlf
thousand s ti l IiVt'S th.l t would have
pt' ril'hl'l.l in tilt' ..t'.l , Further, th ro uKh
h is contrib ut ions tn wi rel ess, a nd 1.1It' r
the r.ltl io ,lKl', Ill' "b ro ughl to lifl' !lo t
onlya hUKt' Ind us try . bUI has brough t
,1 11 hum.i ns c tos er IO,l;t'lhl' r, ' , , ,1Ild
liltl'ly in b ro ,Hlr 'lSlill ,l; Il<l ~ g ivt' lI rlu­
huma n vuice win!-l~ such .1S it never
before d reamt of ha ving " (Ct'rnsb .ll" k,
1'137, r- 1'17).

Ceru...b.u-], .lbn d ecla red : " II shtlul d
nul be fu rg ulh'n t ha t i t loo k ,I
tr e men dous a mou n t u f courage .111.1

•

bdil'f in himsel f torhink th.ll
J. no ..... ,1IlJ unt ried system
of Ir.,n s mitl in~ e lec t ro­
magnetic waves over atrnos t
2,000 mill's Ilf cu rved oc ean
s u r t acc W.1 S within the
r ealm of ev en .1 r em o t e
possib ility. Th.ll took more
than nlura~l·. It Will' re ally oJ

su p re me h."Tu i(" gesture, and
it is probably fOT thi s one
outstanding acco m p he h­
mcnt . mOT.' tha n .10Y other,
Ih .l ! ti ll' world is p .lying
h••m ,, );C 10 the d.'.l d Inve nto r
tod .ly" (GN IlSb,K I., 1Q37, p.
197 ). fi nall y , G~· rns b.lCk

said 111.11Ma nun i " w.rs able
to I1Mk.· h is ~\ 'I\iu s helpfu l
to o ll1l'rs. <1 S . 10 other I1h 1 0

h,H1 done upo n Ml wi de .1

sc a le. Nt'VI'T [wf orl' ~MS the
lifd inll' o f " .~ i ng l" m.in been
SH idl'nt ifi.'d wi th .1 ch .ln~t,

in the nllld i li"n~ uf lift' on
th l' )!; Iul;'ll', o f w hic h he W.1S

ttw m o st c ons p tc ucus c rea tor"
(Gl'rnsback, 1'0137, p.2(3).

GNn..bac k W.l .. p H'lh"pO"l'd 10 wi ld
gyranons Ilf hyp erbole. ,lS rt' .ldt'r s of
hi s publications art' awa re . t1tIWl;' \·N .
in this Instan ce, Marconi's biu)!; r,lpht' rs
..hart' u nl for rnly a n t' q u.,lIy s i ro n)!;
reverence fo r h im . A ll the b ioW" phic
po rtra its, of w hich I .1m .1WiH l', a re
w rit ten in ha~iofl; raphic sly It' , Ihdt is, .15

if Marconi qu,ll ifil'!> fo r ...r lnt hood . Their
d ,l l.l a rt' com p rb-ed I. f intcrvu-ws a nd
s ke tc hy d ia ri es ob tarm-d f rom
cnlll,.lfl; u l' .., Ma rconi's 1<PI'I'c lll's a nd
in terv tews, an d l" t'l'll lld ,l ry 1'>\ ,urn's such
,II' cn m p ,l ny doc uments and
rorrcspond once. Accounts ,lilt! details
1,1Ma rcom's n u IlIt' l"\ l\lS, 'x pt' r inu-nts an'
virtually nonexis ten t. Wh,lt is known
.1ho u l hi s form a tive yt',l rs is I.lr~t'l y

hea rsa y . Erni!o St'~rt', ,1 1951J N obel
La ureate in physics, s ta n-d n 'n 'll l ly that
" Ma rco n i WdS intt'ft'st t'd in Pat t' n t
Applica tions, nlll I'>l'i\'n ti lil' p.lpt' rS, a nd
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fur thi s Tl',ISOn he w as ra ther secre t ive
abou t hi s p roced ur es, a ha bit th.rt has
presented adJ iti n oa l d iffi cult ies fo r
a nyu llt' Iry ing 10 rec onst ruct his W.1Y of
method ology" (From Ma sin i, 190;15, p .
10) .

Fortuna te fy. as Ma rcon i ' s tame
sp read, l'spl"Ciall y subseq uent 10 the late
189<'k, hl' realized that both he a nd his
achievements would someday be o f
sig ni fican l hi stori cal va lue, so he
su r rmm d ed himsdf w it h ph o lo ­
gre ph crs w hereve r he we nt . Fact s a nd
eve nts assud ,lll'd w u h Ma rconi tend to
be l' mhd li sh l'd a nd b ia sed toward
kl'l'ping ,1 h.ilo hoverin g b rig htly over
h is inlolg l.' , b u t t he v o lu m in o us
p ho togrdphs fu rnish an antid ot e til till'
intrusi ve fic tion .

Alt l'r id p lil.<l t io n is peeled a w ol Yfrom
depict ion s o f Mor com's 1'l' rSOI1<11 a nd
p rofes si n n a l l ife , t he s uhs t r .a t um
ex posed s li ll s ugges ts Ih ,ll h l'
e Xl' ln r lifil's th l' charac te nst tcs {If .1

hig hly creat ive pl' r!'on.On theone hand ,
h is u pb ri n g in g s haped h is na t tve
intd ligl' nCl' to rct lcct a n Inq uislt tvc,

•

e xploratory, vis iona ry m ind . I lis self­
trai ni ng in the .l r r lil'd and tec hnica l
aspec ts o f p hys ic s led h im III Sl't>
sol u tions to problems whereas ot hers
saw d ead-end s. MUTl'IU" l'r , Ma rconl's
crea tivi ty reflects a gem us (If e nd ea vo r:
he .'lIacked proh h' lIl!' wit f s uc h
p rod tgtous vigor Ih ,l t he W.1S always d

slep a hl'ad of his cUl1l pl'ti tu rl>; nu issu e
seemed Insu rmountable tohtmand fea r
of failure seemed 1lI,I in hi s constitu tion.

O n th e othe r hand , tru ly c rea tive
pl' rMHls Me th ()!>t, who find wilYl> to
l'x p n 'ss themsel ves in ways Ih.l t will
ha ve p ro fo u nd im p.Kt u pon MKid)' .
Ma rcom's profosstona l ca nx-r span ned
43 Yl'ars, f rorn HW4 to 1937 . T b o
transatlantic event in 1'10 1 represented
fo r t he rw erny -coven y t',H -n ld
increme n ta l p rog ression onl y scv c u
yl'.l rs in to .l fa s t-p.uvd , prufessionalhfe
tha t p rod uced ol Nobel ['d "t' in 1'109,
,1I1d .1 Com pa ny th.r t rost' du ri n~ h is
IHt' l inlt" 10 dorninan- wo rl dw ide
ma rkeflng in m.u tnme ch-ctron tcs .
Ma rco ni wasextr.wrd in.l rily s uccess fu l
in Ioc u st ng his Xl'n ius "l'.l lo us]y in .1
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Front vte w o f th e T win pl ex

Top-rea r v ie w of th e Twl npfex

Fin,11 wirin~ is show n in the sc hc­
ma fic. lt d id n 't s ta rt tha t W.ly . At fir s t,
rcgeru-ration W ,lS con trolled by a 100 p F
vari, lhll' ca pacitor at pi n 3 of L2. But th is
set jus t would not beha ve . Wl'eks wen t
by and va rious circu its Wl'rt' tried . Even­
tuall y, l lllt' s t r.lIl~t' cl ue led t I l so lv ing
the prublern. So me uf the co ils were
vt>ry d ifficul l to insl'rl a nd so me worked
only after consid e rable manipulalion . I

11

wondcn-d-ccould it I'll' till' -I-p ron g co il
s uc h t? After all , it W .1 S .1 Mill e n
iso l"nti tc socket -e-wel l know n hi bo the
u tnmotc. And tborv were sn n1<l ny hea vy
le<1d s solde red ontot ha t slIt'kt'l - it su rc
wou ldn' t be fu n ch ,ln~ i n~ it. Evcntu ­
.1I1y. in d esperation. Ichanged tht' soc ket
to one made by Ampht'mll-a plain
amber col o red pl .1 Slic job. Tha t cured
th t' prob lem!

(on l in uO'd n O'''' p .lg O'
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Wirin g di agram of th e AC o pera te d Tw tn pl ex.

Then came a s l'ri l'S of nuisance items
Ihat had to be solv ed . Often, fixing one
would und o the solution to till' previous
problem . 1 had to add .1 wave-trap 10
eliminate in lt'rfl'n'lwl' fro m a IOCil] Be
sta tlon on 1020 kf lz . 1useda North tl il1s
200-500 u l l coil a t Lx and made ex = 68
pF. Then C" requi red m uch study. Your
an tenna will d iffer from mine and you
w ill ho ve d ifferen t Be stat ions to co nte nd
with . I sugges t that yo u ex pe rlmcnt. I
fou nd that a value of 2 pr worked best in
my st'! .

Co ild at a is g ivL'n fo r six coils tha t cov er
the range fro m 41'10 kHz tu30 MH/.. You
may have to ilL'ljusl the n umber o f tickler
turns so tha t the detector just s ta rts 10
oscilla te when IhL' d etector p lait' vll itage
is about 22 volts . The culls fo r the two
high,'s t froquon cy bands WL'rL' wo un d on
ribbed form s.

A frien d (W2I' UA) g,1 W rm- a vint,lgt'
aud io tran sformer. If you must use a
modern tran sfo rmer, jus t besure itd oes n't
have a big yellow label o n it showing tfu­
ma nufacr u rers name. 1\ ,l'1 this off. I

lea rned Ih is les son w hen I worked .11
RCA My ch id engineer didn't wan t ou r
customers 10 St'L' Ihat we had useda cheap
b ra nd -X tran sforme r in o u r $25()()
amplifie r. Tr y an ad in F.R or look under
the tables ,11 the next ham fest .

lJ id I hear someone ask " Is Ih<11 a
modern zvner di od L' in a Twinplex st't?"
Yes, Cha rlie, it is. Back ill the o ld days.the
Twinplex sets ,111 USl.,J bat teries. The-e
gave a constan t voltage-c-unaffected by
linl;' voltage var iations. Thi s sot is mod ern
and operates off tho AC [inc w hich is
subject 10 occasional va rtattons. So the
zc ncr diode is [usnfiod . It is chea p an d a
worthwhile investment.

And I hea rd S O IlWO Il L' say- " lIey,
W2 H BE neve r puts 11 + on th e
headphones!" well, in my firs t layou t I
had a 511choke in the p lait' circuit and a
.47 uF ca pacitor and a 22()K resistor-s-just
like in most of m y previous sets. Th en I
dec id ed thai a Twinplex shou ld be ,1S

simpll' ,1S possible. Su 1 took the chnkt,
ou t. TIll' holes in Ihl' chassis sho w where
it W,1S. No w I have +100 volts un tho

12
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ph on e jack n~ht O il till' fro nt pa nel. [ust
don't USt' the old sty lt' Weston p hone
p lu g w ith it s exposed termin a ls. A
modern p hone rl ll~ wi ll p rot ect yu u , I
ha ve-a p.ln 'lnolkt'r and don' t rt'l ish gl' lIing

13

an uucx pcch-d shock .
Ig ul'ss th,lt by now yo u've

not iced th.u silver-colored
s h ie ld ov er th t' ptlw !;'r
t ransf o rmer. As o rigin.llly
b u ilt . this s('( hold a hum
problem. Many attempts to
e1imind tl ' the hum faill..J.
Soml,th ing had 10 be d one. I
tri ed p it-n's of iron bu t
n()thing hl'l pt.'IJ . I know tha t
scmeot yo u wi llyd l "b loody
m u rder" when I tl'll yo « ho w
I fin.lI ly killed the h um. Loo k
on p.lgt' 3-1 o f ER. M.1Y 2000.
In that st.'l (which I called the
M M- I) th N l' WdS .1 h igh ­
ind uc t.lnl'l· p l.ttc dlOh' in a
h,lndsome nk klc-pla tvd case.
I d t'ci dl'd to silcr ifit-e th e

ch ok e an d USt' its sh ield. I cu t
off both Illoullli n).; eilr~ and
then d ruh-d ho lt·:> fur th e
transfo rmer mou nting screws
an d leads. Thol l sh ield d id .1

pl-'rf!;'t:t job of I'lim inating the
h um, If yo u want 10 make a
similar ~h it'ld . l'vl' included a
sketch to help yllll d losign your
sh it>ld .

If you' ve read .lny of till'
above mentioned articles on
Twlnplex rcc...-ivers tha tothers
have bui It,you know thilt th!'y
" II cla im f.ml ds tic results. I
can as....u re you thl'y d o not
l'x.1AAl'r" tc . If yOll dectd e to
bu ild " Twtnplex, yo u will
not N ' dlsappoln ted. It w ill
reward y llll w ith m.m y h,lpPy
hou rs .1S yo u lis ten to both
d omestic and foTt' ign sho rt
wave bro,h lcil s ls , .unn tour
r a dio s tilt in n s , va r ious
rei ig il'u s bnIold cnsts, hi-speed

code sta t ions, tim!' s igna ls, the WWV
fr equency s ta n da rds and In.lny
myst erious sig n<l ls that defy lil'SCrip l illn.
H,IV{,fun and bt..'SUTI'!t I Il'11Electric R.ldio
about it. IR



T he 19 Twi nplex Revis it ed
b y David W, Ish m ael , WA 6VVl
2222 Syca m ore Avenue
Tu §tin C A 92780
d av t'_ishm.u'I@qscaud in.com

The original " 19 Twtnpl c x" was
d esc ribed by J.A. Worcester, j r., in h is
Mar.'34 SllIIrt Wat't' Craft antctc NTht·
" l q" TW IN I' LEX Makes I -Tu be Perform
as r . Thcro w as nothing remarkable
about th e construc tio n. It W ilS built on a
If-s haped a lu minum chassis and used
an a lum inum fru nt panel . Other tha n
the fact tha t it did use the new 19 dUJI­
tr iode, the co ns tructio n an d circui t ry
were typ il'.11 of tIlt' construcno n articles
found in Slwr' WIII'I' Craf t t'very mont h .

The 19 Twtnp lee got the a ttenti on o f
N .H . Lt'sS<'m , Ch id Rad io Enginee r,
Radio TriHling Cu . He bui lt the o riginol l
a nd it cos t him "$ 15.00 .1llU so me " ...Id
ce nts for tht' component pa rts." Hethen
d ccid...-d that the 19 Tw inple x "c o u ld be
const ructed ol t ,J price more ccm p ett b le
wit h "d c tle ted" poc ke tbooks " . The
resu lts o f h is cos t-c u t t ing efforts w as
desc ribed in hi sJun .' 34 Silort Wat>t Craf'
article The " Unirnoun t-Twinple x", built
for s-t.95 and u si ng bu t 10 mctws o f
hoo k-u p wi re .

The R.1Uio Trdd ing Co. ad fo r the 19

Tup-rear vit'w of th e a uthor's Twinplell

"

Twtnptex also appea red in thi- Jun .' 34
Iss ue o f Short Wa ve C ra ft o n pg. 11 2.
The $4.94 p ncc Incl uded .1]] the parts,
two coils. a s ingle head p hone, but no 19
tu be. For anaddit iona l $3.95, you co u ld
b uy the co m p le te c1CCt'sso rit's for the
Twi nplex which includ ed one type 19
tu be , tw o No.6 dry cel ls, and two 45
VO<: "8" batteries . Ad d itiona l p lug-in
coils were ${I,45 / ea .

A lthough the fir s t Rdd io Tr .lding Co.
ad for th e " U n lm o u n t-Twin pl e x"
appeared in Jun .'34. il W .1S " m iss ing" in
Radio Trad ing Cu .'s 1935 Radio .1Od
Sho rl Wave Ta '.lti Sf-· C,lIitlng No . 28,
(a lthough the "53" Twinplcx WJ S s till
bt,ing ad ve rtised]. It is the N J I. l.c ssurn
" Unirnoun r-Tw tnph-x" th'l t adorns so
rn.lIlYLind sa y l'u bltca tlon front and rear
covers. Bruce Vaugh n, N R.5Q. built h is
version o f the Unim ou nt-Twinp lox
u si ng Lind sa y ' s book, a nd Br uce ' s
Twl nplex ca p tu red m y imagt na tton
when hoc-rnai led me thl' photos of h is
Twinplox.

In m y previous article, af ter building
m y T w tn ptc x, I w as e xt rem el y
imp ressed by t h e Tw tn pl e cs
pe r fo r ma nce. To repe a t. I was ju st
d a zz led that a t -tubc rad !o cou td
perfo rm Ih is wel l. TIlt' perfo rmance o f
th e Twinplc x just " knoc ked m y socks
o ff"!'! Th e word "i ncred u lo us" ca me to

mind . Th e fJcl that I w as
" ju s t d a zzl e d " by th e
per form a n ce (I f th e
T winp fex w a s primari ly
beca use I hold m y It'll Yt'M
o ld p lcxig l.lss Doerle regen
for co m p a ri so n. ,IOU m y
ptex ig litss fl'gt'n 's perfo rm­
ance was anem ic compared
to that o f thl' Twinplex. Ju st
plai n a n d simple-c-n o
contest .

To many, this amou nt o f
pra ise seemed undeserved,
and I received d few e-ntails
aimed in tholt din·ctitJn .

Atter i1 11, there wert' Mlllldny sim ildritil'S



tu be fro m n- 50 VDC a t 0
VDC g rid vo ltage . I USl'd .1

Heath ki t 11' _20 re g ul .lll'd
power s u pp ly tha t h ,lS till'
abili ty to In c r ea s e th e
VIlIt.lgl' in 5 vnc sw itch ed ­
s teps. Th is prov id ed so me
consis tency fro m tu be -to­
t ube a n d ma d e th e run s
m u ch qu icker, I a lso r.m
severalt q's ,1nJ 30's frum 0­
50 VDC at -1.0, o, a nd +1.0
VDC g rid vo lta ges so that I
co u ld g ra p h t hcir platc
d Mr.lc1eri s tics . I then tested
r-ac h tub e in pla ce fo r
rela ti ve d etec to r an d au d !o
g<li ns. lkc,H1Sl' my Tw in p lex
ha d h.rrd -wi rod th e sec tions
fo r eithe r detector or audio
.1m p, I did not rew ire th e
Twin p lex sn thnt all s tx tocu
ava ilab le section s could be
tes ted ,IS.' detector (o r a ud ill
am p) .

He re a re S O Ol t' of ti ll'
ob servations I ma d e d uri ng
the mon th o f ru nn in g th e
test s on till' IYTwinp l.,x and

till' p lt'xigl ass regens:
1. The 19 tube ha s a caleu la n-d mil (11)

llf 20.2 while till' 30 tube is Y. I. Th e mu
is l ilt' am p lifica tion f.l ctnr for the tube.
Th e ca lcula ted mutu al con d uc tance is
575 1-1 mhos an d H75 1l m ho s rvspoc tlvel y .

2. AS .l detec to r in the Twi n plcx, the
ra nge of mea su red detector gil in s u sin g
the 19 t u be W,lS 2. 0: 1. wh o t W.1S
ln te resung abo u t measuring d etecto r
ga ins, is that I go t to experience the
differences in d etector perfor ma n ce
usi ng eight different 'y p.' IYtube s. The
fl'gt>nl' r.ltinn poin t W,l S diffe re ut fo r
eac h tu be a s w as the H'g l'ne rat ion
l'h.l r.ll'!<' r istics, till' Wil Y it " felt". I was
very s u rp rised about how va rtable tho
rege n cha racte ristics were fro m tube­
to -tube. Th e maximum d e tect o r ga in
w as to u g h to me a s ure b l'C.1IlSt' i t
req u ired the ba ck ' n fo rth fine-ad jus t-

I
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betw een the two re~l'ns tha t th etr
performance had to be prett y sim ila r:
• front-end s were s frnita r,
• the sa me ba tte ry pa ck wa s used for
both .
• the sa me co il sot was used for bo th .
• bot h u sed a z- t u be J es i ~n : t h e
plextg tass used two ty pe 30 's w h ile th e
Twin p lex us ed J typl' 19 d ual- tr iod e .

What Idecided todo wes to d etenn me
wh y till' Twinple x was such a " ho t"
perfor mer co m pa red to the plcx tg lass
Doc rlc regen tha t I had b ui lt ten yea rs
before. Using e Bay a nd severa l o ther
sou rces, I acqui red i\ q ua ntity o f t'igh t
type 19 tub es (six teen triode sec tions ,
s ix diffon-nt m anu fact u rers] a nd a
quantity of twe lve ty pe 30 tubes (se ve n
differen t ruarurfacfu res }. I test ed each
one on my TV-7D / U tube tes te r, and
ran th e DC pl at e cbo ractortstlcs of ea ch

15 cun rln u..d n.. ~ 1 P .l. ~ l'



mont of the main tu n ing ve rnier and thl'
Tl'~t'nl'r" t i (ln con trol. I u sed a n osctllo­
SOJpl' to Inl',ISU rt' the p -p signals a nd it
W,lSin lNl'sl ing wa tching the rl'g~'n cha r­
ac tcnsttcs vs tubc.! used al l l',ll hid t IG­
102 RF s igllol l genera tor ,11 1 Mt-I~ .IS a
signa l StIlHH'.

3. Ason a ud io ,l m p in the Twlnplex,
the rangl'uf audio g.lin was 1.3:1.

-I. A " fig u re uf mer-if" for ea ch I\} tube
was a rrtvcd a t by multiplyi n g th e
rela tive detector gain of sect. 1 by th e
a ud io ga in o f sec t. 2. The r,m ge in the
calculated " fig u re of meri t" ""',1S 2."':1.
A U Sl.J. I;'nwa vN ·bdSt' Ken-Rad wa s
selected as the best perfo rming Iv u rbc.
Thi s three -to-one difference between the
eight tube -s ca n be measured, a nd mort'
im purtantly. you can hear the dttference
in Ihl' headphones .

5. Thl'Tl;"s v t' ry litt le co r rela t to n
between tlu- TV·7D/ U readings and
detector ga in . How e ver, TV· 71J/U
rc.ld ings an d the measured DC .lnd AC
g,li ns had the higlwst correlation .

6. As <1 detec tor in th e plexlg tass regen .
the ran ge of detec tor gains for th e tyr l'
30 tube wa s l ,6M;I. TIll' sa me differences
in d l'l t'l·tnr pl-rformilnce ,l nd reg l' ll
chil raCll'r istics I\o lt'd in Ihl' Tw inplt,x
wert' t ru t' in thl' plexig las !>.

7. As .In .lUdio amp in thl' plt' xigl ,lSS.
Ihl' ran);l' ~If a udio ga in was 1.22:1.

8 . In Iht.' pll'xi~ l.lSS regen,
since the a nd to a nd d et ecto r
~ains can b e mea s u red
sepaea te ty . tu be s ca n be
sel ec t e d 10 provide the
maxim um ove ra ll g ai n. Asa
result of tlll'Sl' te s ts. I am
keeping thrt'i.'I'n~ra vL>d-b,l St'

RCA C u n n ing h a m !
Radiotrun lubes for Ih .l l
rad io .

9. Fil,lml'nl voltago W .1 S

_ cril iea l d uring a ll o f these
1lAD10 nADIMG (:O.. I OOA .....-: .Ut:L .... YOIUtClTT tests so before each test . the

Ad Ior 1'1 Twinplex from Jun .'34 Shor t Hlament vottage was sl.'l It. 2.nO VD<:.
WIll't' Craf t. Two " D" cells provided the Iifarne n t

su p p ly .
10. The in te rs..ta~l' tra nsfo rmer in the

p lt' )d g lass ha d .1 mea su red 1;2 rat to.
11. The p le xig l.1SS regen u ses an

iln tt'nn.t co u p ling r-a p.u-itor simila r to
till' Hammarlund Type EC. Ma ny n'Hl'ns
of Ih is per-iod mounted this ca pacitor
to wa rd Ihl' rea r o f 1I11' bn',uJ htMrd ,IIlJ
in so me C,l M'S whena Ch.lssis W .1S used ,
it W .1S mou n ted underneat h the chassis.
Few were mounted o n Iht' fronl pa nel.
So, I mounted the onl' in till' plexig lass
on th e breadboard b.1 St' toward Iht' rear.
In d ocusstng this with Bru ce, NR5Q,
via e- ma il, I d ecided 10 lIM'.l front panel
mount ed .1ntenna r eu ph ng ca pacitor on
the Tw irrple x , when pl'aking the
b roa dcast band rrul in the Twinplt.'x , I
es tima ted that tht"e ntenna ca p was near
30··10 uuF. I looked at till' an te n na
co u p ling ca p in tilt' pll'xiglass and it
didn't look like it co u ld ma x out d l 30 ­
-10 u u F. I set the p ll' xig lilsS lip agnin and
dbl'o vt'Tl,d that it wa sn't quit e peaked ,
and tha t l ha d tn torque it a bit more (it' s
iI t:t,"lp ressilln-ty pl' (·.lp) 10 gt'l it pea h od .
] went back I I I tht, Tw tup h-x and w ent
Ih ro u gh all si x o f IIIl' w its and qutckty
di scovered tha t o nt.' -s l'l l illg of th e
a ntenna eourli n~ C,lp w,lsn' t l' v ~'n dose .
I nl'ed~'d to ad just tht, .1nl ~'lUl.l cou p ling
for l'olCh co il. In f.lel , as I Wt'nt u p in
frequl'ncy. Ih,,' \ ',l lul;' IIf thl;',l n l ~' n n ,l cap
dl'Cn'aM'tf. The o nt.' Ih ing I Il',lrnN in

I .
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Ca rl Yafh' y,KRN U in hi s h amsh ack s urrou nded by some g reat loo k ing vin tage
gear.

Ma rv PUll, KAOSKK, with h is8 &W 5100 lr.1nsmitter and SX· I0l receive r. "'."to
b!l O~IiII,,"lill, 1\001.
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Co ntro l d eck a nd bleeder resi stors

thi s type of sw itch not for its ci rcuit
brea ker fea ture b u t fo r its rll RRed m'ss
beca use it wi ll be used th e m ost . Tho.'
powt'r to till' <' n ti rl' r iR is con trolled
wi t h Ih is on e s w itc h - a des t ra b tc
feat ure.

From th e o utput o f this breake r, till'
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s ub-ci rc u its ar e fur the r fused a t lo wer
a m pl'r.1Rl' , A sl'pa ra t\' AC po w <' r s t r ip
is mounted in tho.' PA cabinet a nd fu sed
a mi co ntroll ed (switched] o n thecontrol
deck. A ll the e lec tr onics 011 lhl' con tro l
d eck a n' sepa ra tely (u sed lncl ud in R the
t tm o d cta y, bh-cd er fan , and la m p
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compa ra b le 10 a 12BH 7. 807s were
selected fo r the push-p u ll ca thode fol­
tower over say a pa ir of 6 L6s fo r no
othe r rea son e xce p t that I th in k ttw tu be
with the pla te caps look n ifty . The five
pi n soc kets we rt' the issue here. They
were d iff icult to find and mine were
swapped fo r a fe w hi g h vo lt age
transistors w ith Dee, W4 PNT.

The usc of a ca thode fo llower isn 't
new as a driver for C lass B mo dulators.
As a ma tt er o f fact they have see n muc h
se rv ice in Hl -F! aud to a pp lica lions over
the yea rs . I fir sl S,lW iI in th e 1959 15th
Editi on of the Radio Handbook, published
by Ed itors a nd Engineers. Ltd . Wha t' s
u niq ue a bout this driver ci rcu it is the
u se of a co m m on a ud io ou t p u t
transformer. I jus t hap pe n to have a 10
we tter with a 10K ohm CT p rim a ry and
an Sohru second a ry. These values a ren't
critica l. A 12 watter wil h 8K 10 15K CT
p ri ma ry and 16 oh m second ary will
wor k just as wull. The p rimary of the
tr ansformer is co nnec ted bet ween the
two 807 ca thod es a nd it d oe sn 't p,l SS
any a ud io . Tha t' s a n im portant po int to
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reme mber. It does however ser ve th ree
fu nction s. It p ro vides a pa th fo r the
cathode returns of lilt' 807s. It prov id es
a path fo r the gri d return for the HD s
an d it se rves as a au dio choke ket'p in!!:
the audio above !!:rlllllld at th e d ri ver
cathodes.

Til l' I) o hm second ary serves wel l a t
the feedba ck w ind ing t hou g h a
d ropping resis to r to the speech am p
ca thod e resis tor. In my C.1 S(' variab le
feedback co ntrol was insta lled and a lso
the ability 10 di sconnec t the feedback.
These were sa tis fied w ith the 10K
feedback pot a nd s haft se ries switch. A
value between 5 and 10K will o p tim ize
the sys tem .

All co m po nen ts associated with each
tube shou ld go to a stngte point ground
sy ste m. In my case I USl,J a p iece of #12
so lid co p per w ire fo rmed in to .1 1.H!!: l'
"L" shap e com in g close to ea ch tube
s o cke t an d m o u n ted o n ins u la te d
st a nd o ffs eVt'r y few inch e s . After
atta ch ing a ll co mpo ne n ts needtng a
grou nd to th is wire, incl ud ing the sh ield
bra id s to and fro m va rious parts, the

cu nri nu ed next p ege
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Mo dul ati on d eck

filam ent VOltil~l' metering is one o f
havin~ to fill the large hole w ith S I ' O W­

thi ng. It was ortgtna tly intended 10 read
the Ii 10 bias vol tage. So hav in g nothing
else 10 mea su re the re w ere no ot he r
options.
r A Dec k

The PA for thi s p ro ject U Sl' S ,1 pai r o f
pa rallel connected 813s. Th is tube was
selec ted because o f its g ree t trac k record
over the yt'a rs and the ci rcu it d es ig n
wou ld bo mi nima l be ca use it exist ed in
miln y rl'fen ' liCl's. Th e biggest cha lle nge,
as s ta ted in l'a rt 1, W.1S p ldyin" chassts
dW iSS with the large componen ts. If I
had ehmt nan-d the fron t pa nel wind ows
for thi s deck <IS well as tho mod d eck .
the la youts wo u ld have bee-n g reat ly
simp lified . But ha vin g tube v iewing
wind o ws Is a must for all home brewers.
Sl'('ing those lOV·HlA filamen t pairs
s i tt i n~ in their soc kets p rod uc ing Ihat
warm g low just makes it a ll worth whi le.

Pa rt p lacement in an I~ Fen viron me n t
is cr ltlca t a nd you wa nt to keep th e
parts as close as possibl e. Thi s w ill
permit t he s hort es t r u ns fo r t he

2.

co nnec tio ns. Invariably there will be
one o r two ru ns that just ha ve to be
longer tha n yo u want. Tha i ha ppened
o n th is p roject wit h the addtfi on o f the
16U meter tan k co il. The o nly place lef t
fo r the co il wa s on to p of the B&W 850
la n k. So using som e cop per p la ted s te el
pl u mb in g s t rap, t he co n ru-c tt o n
Ind uct encc w,i s minimized. Fora llother
RF co nnl'c tiol1s,hea vy so lid cop pl'r wa s
used for its rigid ity .

Much lime was expend ed work ing
up the in put tuned ci rcui ts. I end ed up
hav ing the 40 an d 75 motcr co ils one
p iece o f co il s tock w ith a ta p for 40. The
one for 160 needing h ig her ind uctance
was wo und on il sepa ra te form . The
inp u t tuning ca pac itor can be ,1 lo w
voltage un it-e-a Be cap with narrow
spectng wou ld work fine,

The gr id bia s is deve loped using the
gr td leak method . A 6K oh m at 10 watt
resis to r w ill g in' -190 volts when using
a g rid cur ren t of 30 rnA . Using the g rid
lea k bias method eliminates another bias
transfor mer and a few parts b ut d oe sn ' t
of fer .l ny p ro tection for the PA tubes in
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Radle Serv ice in the Golden Age
1930' s through the SO's
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to use for popular Johnson ,
Co lli ns a nd Hea th ki t
transmitters .
Circu it Overview

For a brit.'f re view of a
p la t e- m o d u l a te d
transmitter, tak e a loo k a t
Hgure 1, wh ich shows the
outp ut of the "high aid e" of
th e modulation tran s ­
fo rme r. Th e a udio mod­
ulation adds a nd subtrac ts
to B+, with voltage peaks
rea ching nea rly twi ce B+.
100% modulat ion is rea ched
whe n the RF stage cuts off,
which, for mo st tra nsmitter
des ign s , oc c u rs whe n
nega tive a ud io pea ks d rive
the p late volt age to a low of
approxima tely 1U-15'y., o fH+
(for purpo ses of this article,
I will use a figu re of 12.5%
of B+).

Now ta ke a loo k at the
ge ne ra lized negati ve
modu lat ion circuit shown in
Figu re 2, wh ich is composed.
of~, blocking diod e 0 " and
ze ne r d iod e s t r ing 0 2
through D

N
. In ope ra tion,

c i rc u it co m p one nt s a re
selec ted so that Rt is placed.
across the transformer when
nega tive modula tion peaks
exceed 1000~, while abo ve
thi s th res ho ld , Rt remains

out of circuit .~ th us prov tdcs e load on
th e modula tion tra nsfo rme r when the
RFs tage- cu ts off . With a load a lways on
t he sec o nd a r y, dc etrucuvcty h igh
voltag es won' t be gene ra ted.

To und ersta nd the acti on of the circuit,
first co nsi de r th e pos it ive portion of the
aud io cycle. No te tha t d urin g thi s half
of the cycle, the top of the trans former
is a lways positive rdatil't' 10 B+. In th is
case, blocking d iode D, rem ains reverse
bia sed keeping R

l
out of the circuit.

No w cons ide r the negative half of the

if.::...
,~

. .. . . [ .

RF
FINAL

D,

···

~­
~--j;~8 1 (koI"lI ~F F__

-',

e- - •••• -- - - - ---- ---- -l

Figure 1. O utput of mod ulat ion trandormer.

Figur e 2. Mod ula tion limiter circu it.
The ae ne r vo lt ag e is usuall y set to
abo ut 75% of B+. R

l
:E 33.3% of th e

modul ati ng Imp edance.

The circuit described in th is ar ticle is
a solid-state "spark ga p " th at w ill kee p
the modulatio n tra nsfo rmer loaded at
all times, ev en w hen the modula to r
attempts to d rive the transmi tte r beyond
100% m odu la ti on . For t hose not
inte res ted in theory, jump to th e end of
theartlcle whe re I have pr esented values

JS



Figu re 4. Lim it er for KW-l.

audio cy cle, During th is po rli on of till'
a ud io cy ril' , t h e o u tp u t o f t h e
tran sfo ruu-r swin~s neg at ive rrlatit 'l' III
B+, B1ol' k i n~ d iode DI1'll'(,oJlll'Sfo rw a rd
biaSl'J , bu t u nt il the wavefo rm pr od uces
a vol tage .1Cro SS the transformer that is
su ffk il'n t ly rll'g.lti Vl' so .1S to e xceed thl'
ze nv r s t r i n~ breakdown vol tage, t jw

ze ne r diud l' s t r in g rema ins rev erse
b iased, kt~'pin~ Rl o ut o f ci rcu it. Once
the zvnc r !> I r i n~ reaches its brca kd own
voltage (a t puint A in Figu rl"1), Rl is
placed dUOSS the trartsf orrru-r , where it
remai ns uruil rhe wa veform again riStos
above poinl A.

One benefit of the ci rcuit is th at it w ill
p rovide pr otec tion rt.·gardll'ss of ho w
yo u loa d the PA. Eve n a lig htl y loaded
transmit ter w ill be full y p rotected .
De sign Co nsrdera tlon s

Tb e tr it-k is to selec t the zener s t ring
voltage so th,l t they lw g in conducting
w l,lll'I'fim' f lu- I{F finnl cut s off, bring i n~

R
L

in to ci r cu il . Since o pe rat ing
co n d it io ns a nd v o lt .lg t'S vary , it is
im po rt.lIl t 10 d l's ig n in an "overlap."
Th e OVl·r1.1 p is tha t po rt io n o f t he
negdt ivt' g t,ing waveform d u ring which
th e transf ormer is loa d ed by both Rt
and the RF SI.lgt· (l>t'lwl"l' n poin ls U A"
and " B" III Fig ure 1) . A fh' r
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experi m en ting w it h ,1 n u rn­
be r of d iffl'r l'n t t ransm itters,
I' ve fo u nd a zen er siri ng
vo ltage {,f abou t 75'}'0 of B+
works be s t. Cc ns td e r tng
that the Rr tube cu ts o ff .1 1
abo ut 12 .5% of 8+ , Ih is
leaves d 12.5% "o verlap ."
The tWl'fI .lp t·nsu f('S that the
"effec tive im pc...tancc" p ro­
v id ed by Rt h.1S Iallen tll a
su ffici t'n tly lu w V,lhll' before
the RF filld l cu ts off , as well
.1Sa llow ing fo r va rta t to ns in
tube c h a r,leh ' r is l ics a n d
ve rt... t illns in 13+. He re an'
the equa tions yo u ' ll need :

R ;. om' thi rd (If thl' fu ll y loa d ed,
ml,d u l,ltinK im ped ance
R, ;. (.333)( 11+) + I,.) (wlu-rc II' is th e
r,lh'd p l,lIe cu rrent)
V . ;. 75' '';, o f B+ (when- 13+ is

' .........'mK
...c rue l at {j'y" mod ul a tion. not no minal )

Fur those intl' f('s lt"li in understan d ing
tn t-' effecti ve im pl·J .lIlCl· s l...·n b y the
modula tin g tra nsfor mer, it is intl'Tl'Slin g
to note Iha 1 the fiXt'J ze ner voltage and.
fixl·J Rl res ult in a l\lryillK Impedance
vt"r..us transformer VOIt.lgt'. As ttwVI II I'-'~l'

across tn t' transformer becomes more

Ill~alin'. the effective Impedance drops
durin~ th e period t h e zv ners a re
co nd uc ting. Pick Sl,' mt' examples , apply
O hm's Law and YUlI' lI St..... w ha t I mean.
At puint " A" in figure I, R

l
rep resents an

inf in ih' Imped an ce to the transformer,
Prom point " A'" In " U" till' effective
irn pcd ...nee tlwps fWIIl infinity ttl about
200% of th e full y In,ldt·d m otlu l.1ting
im ped an ce . By tIll' time lilt' wav eform
reach es poi nt "C" tIll'l·fft'(·t ive iIII pcdan ce
w ill ha ve dro pped 10 about 125·Y,. o f tht'
modulating irn pcdance. Bt 't wl '('n point s
" A" an d " B", the h i~h t·fft'(·tivl·i tllp. "li<lncl;"
p rovided by R

l
.l lid s (lilly .1 litt l., extr,l

I tMdin~ 10 the mod u lator lIh is sm al l
"' nt'~d t ivl;" eyelt' lth1d in K" l'f fl'c l is
di !>ClIs.......'<i later in this drt icll"),



Ta b le 1. Ze ner dilldt'!I avaflabl e .1 t
Alli t'd (f or U zlhrough D

N
in figure 2),

Use 5W ze n ers In r t ran smit ter s with
less th an 375 wa tts RF outpu t (500 walls
inpu t). Use SOW ze n ers fo r k.i1owatt
IransmillNs s uc h .IS Ih e KW· 1.

po w t' r l ine voltages, y ou
w ill p ro b.rhly find that it is
s u bs te nttal ly abo ve it s
no mina l ra ti ng, W hc n d e­
s ig n ing you r ow n ci rcui t.
ma ke s u re to s tdrt w ith the
a ct ua l B+, n ot the
m anufactu rer ' s s ta ted
nominal va lue.

Tables I and 2 1i~t readily
av.lilal'lll' d iodes . Ca n ' must
be taken when sel ectt ng
l'llt)("king di od e D" as it m u st
be chosen so Ih.l t its reve rse
breakdown voltage is not
exceeded d u ring pos lnvo
mod u la t ton pl ',l ks , A lfied
Elec tronics (tI()(l-433-5700 or
ww w.aHled .•av n et .corn )
(",1 rri c s ,1 g o o d s toc k of
d iod es fro m which yo u ("111

ma ke up th e n-qul red zcner
Siring . W Ill' n c h o o s ing
va lues to 1ll,1kl' u p a zvrwr
Siring. re rueruber tha t m ore
ov erla p is better {i.e. less
zene r voltage}.

Figu rt' 3. Llmlter tem porar jly in stall t'd
in a 32V-3 for teari ng .

An R( of 33'X. of the modulatin g im ­
pedance represents a good co mpromise
over a whh ' rangl' o f o perating cond l­
lions, negative modulation peaks, im ­
pedance required to p rotect the trans­
former, .ln d instantan eous su rgt' cur­
ren ts. I typlcatl y u se a t -watt resi stor
for 50-1otJ-W<1 U o u tput rigs••1 z-we rt
res istor for 11O-15O-w <1 11 outpu t rigs.
and .1 5- W.111 resistor fu r 350- wa tl out­
pu t rigs such .IS the Viking 500. My
Co llins KW- I got a In-w a n unil . The
walt.l,lo;l' rd tings are u verk tll. Even w hen
badly ov er mod ula ting these rig s, I{ (

remains cold (as d o the d iodes s tncv
they conduct on ly a vl' ry sm a ll percent­
.1,10;(' of lilt' Iime].

Mea s u re rho h ig h vo lta ge su p p ly .11
the modula non tra ns for m er under fu lly
loaded opt'r ,lt in g co nd it io ns an d 0%
modula tion, Tha n ks to today 's hi ght'r

I N5360B
I N536"1B
I N537~8

I N5380B
I NS3838
I N5J86B
I N53S88
NT E5285A
NTE52lJI A
NTE52% A

V,_
2SV
SIV
1Ot.1V
120V
I SOV

'!lOV
200V
HKJV
I5(lV
2(KIV

Walls
SW
SW
SW
SW
SW
SW
5W
5tJW(0l)5 c.l!>e )
50W(l X)5 case
5tlW(005 C.1St' )

37



Figure 5. Limilerlempouril y i n~ I~ lI ed

in KW·t.

Table 2. Blo ck in g diode s avafla b te at
All ie d (for 0, in Figure 21.

Fal se cl aims
Wh ilt' thts " m'~ativt' pea k lim it...r"

w il l p rotect y o ur modula flo n
tr an sfor mer a nd al so p rovid e d small
amou nt of llt' ~ ,lt i v t, cYClt' ltMJ ing , lhave
seen a number of claims rega rding peak
lim iter s that an' rnt her d ub iou s. It has
bee n clai med tha t a limiter will ,1I1\.w
you to cra n k up lil t' mod ula to r (if it has
s u ffic ien t p o wer ) to ac h ieve h i);he r
po siti ve modu la tion peaks, w it hout
prod ucin g splou c r ~'t'C ,l USt' thl' nt'g .l live
peaks a rt' "limited." The a rgumen t gOt 'S

so met h ing Ii\o. t' th is: when
the-nega tive pe ak is clipped ,
the powt'r being tr an smitted
a t th a t mome n t is nea rl y
z ero -c-so t h e di sto rt io n
p roduc ts cr e a ted by t he
li mi ter w ill be u nn ot iceable
becau se there Me ve ry few
RF W.l ItS a ssoc ia ted with
the m.

Th is argu men t is b unk. A
clip ped wavefo rm conta ins
un wanted harmonics, e von
if only om' pt'a k is clipped
or limited . Inc H'asin g the
positive modulation peaks,
above 100% whilt' cl ip p ing
the ncgeu ve pt.'aks p rod UCt'S
d islorti o n . It will soun d
lo u d e r r unn in g " 120%
mod ulation," h UI yo u will
sfil l crea te sp ta ner and
a udlo dt s to r t ton i n th e
p rOt.'es$. If yo u d oubt this,
r u n a Fourter transfor m
analysi s IlI\ it si ne W ,1\" I' wit h

just o ne peak clip ped !Only to the e " I.!'n l
that Ihe negative pt'ak limiter produces
" so fter" cl ip p ing by virtue of tfw S Ol d II
amou n t of ne~ati\·t' cycle loadi ng will
splat ter No red uc ed .
" Neg ative cycle load ing- ef fect

The in te n t o f the ci rc u it in th is a rticle
is to ,,,oltrl ytlln modulationtransformer,
not to provide lo Is nf neg.lI ivt' cyc le
load in g in ord er 10 ma ke y ( l Uf si~nil l

sou nd loud er. In f.lc t. I've dl'sigm'd in
o nly ,1 sm all a mo u nt of m ');,lI ivt' q 'c1t'
loading (l.e. the 12.5% "R, overlap"
be tween poin t "A" an d point " B" in
figure l is rela t ively small]. It wou ld be­
posstblo, o f co urse , 10 lncroase t ilt'
nega tive cycle hl;lJin ~ by inc n ',lsi ng
the " R

l
overla p ." Usi ng a zerwr stri.ng

vo ltage o f 50% of B+ wou ld mov e POint
" A" lip the sine wave, pnldudn~ a n
ov erla p o f 37 .5% (u st nga n assumed RI"
cutoff of 12.5% ). If yo u r mod u lat or were
po we rfu l enough, this wo u ld allow ttlt'
positive pea ks to exceed t OO";', I;w for e

WiH'lt'dd s
WiH'l t'dds
Lu~s

Sly Ie
550 m A
IA
75(}m A

rrv I .... A,

NTES l 7 is kV
NTE525 2 kV
NTE5~8 12 kV
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Ma rcon i trom polge '"

Figu re 15. Ki te

p a rric u la r tcch no to gt cal nic he ­
elect ron ics-c-one that he he lped p rosper
from inconspi cuou s be ginn ings into iI

pra ct ical usefulness that in fluenced
major a spect s o f twenti eth-cent u ry
cul t u re and b rou g h t a bout
immeasurable benefits to h um ankind .

Crea tiv ity, of co u rse, often spaw ns
exce sses. Ma rconi claimed in patents
th a t h e h ad " inv e n ted," b ut h is
endea vors represented Inte g ration ,
in n o va t io n , a nd a p p lica ti o n. I ll'
brazenly a nd deliberatel y lif ted Ideas
and ex peri men ta l models fro m ana ly tic
lab ora tory sc ien tis ts, ,111.1 he paten ted
them sha melessly on the premise th at
he had Improved u po n th em, w hich
pr ecipitated e xtensi ve lit ig,ltio n w ith
the ori g in a l In v e n t o r s . Macco nts
biogra pher s sugges t tha t modes ty was
one of hi s cardinal tra its; perh aps so ,
yet part of hi s deference m,l y ha ve heen
his manner of ddlecling the wra th of
the scionusts w hom he angered .

The transa tla n tic sig na l se nt fro m
I'oldu 10 Sig n ,11H il l occurred inmica IIy
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with apparatus that Marconi had not
even imp roved u p o n ; Flt' m ing had
d esi gned the spar k-gnp tra nsmit ter,
Vyvya n had b u ilt i t, a nd Sola r! had
fu rnis h e d the mercu r y cnhu rer . Is
h istory really warra nted in reco rd ing
the ha p pen ing as "a su p n'me hero ic
gt's tu re"? Is it more rea ltst lc to view the
even t as a transitiona l e xperiment in
Marconi's well-co lculated, s tep-by-s tep
stre tegy to co rne r the wireless market?
The retrospective review p resented here
points to a ne~ati v {' responsl' to the fir s t
q Ut'fy a nd an affirma tive an swer to tilt'
seco n d . Ma rc oni himself sa w the
transa tlantic tes t as nn expcrtmcnt a nd
he was definitely till' movin g force
b e hi n d it , a s he wa s of coun tles s
e xper-iment s that he had in s ti gated
earl ier an d wo u ld p rom ote for thir ty ­
s ix mo rt' y t·,us, Enco miu m s h a ve
showered upon h im for 100 yt',lrS, ThL'
p re po nd er ance of ev id ence o n w hk h
th ey a re based s u p p o rts th o se w ho
a sse-r t tha t Ill' " is ju stly ca lled th l'
Inv en tor of rnd to-telegraph y" (I lo ga n,
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Com pass Tech n ical Serv ices, Inc.
4t15 Mukel 51.

P;tlerson. NJ 07501
l'honf'· 91J.218-7777. r .n· 91J.21S-S10K

FUC 01 -003 ren/\mlr radio, ~00<.1 - ~Q5

Rill APR·SA counter measure-s fl-'O'i'-"r , R... ..t . $4Q5
( onlolc l relolY }>(n., Lockheed AC C" Tf'" 1 5\5\~ · ll."i
R-31t1A AlA RR-2 &,I"",s COH't, R'>od - S-175
Sel ector control unil , Admiral. gooo:l - ~275
In~ul.lllor, h"\.,j Ihru, brown, 8~ d ie . lImbn'lI" eba ped, new ,

."Selector coniroillnil , upgraded umt of muo:ld RDR ,>r !tAR
equsp., good - $215
Voll.llge regul.llhH,2.'iOVOC, for K"flera l und..rwarer u...·, ",..>d
- Sl75
l'P-I S5blAl T QAX - $225
PP-11bllU.G . for PI'Y, KOIxt - 5215
C-293/A I'5 2011.. new - $175
Rl'-32l1 AI 'G 3011. X-b.md receiver, k'l<.l<.l - $315
RD-H lIUN rec order I reprod ucer. smmd, wmpl t'l., - $4'15
r l' -320 II.1'11.- 178 . 27-1 /2 VDe, 115-3!«1· 120, compleu-, ~...xt
- $265
T-'I AI'Q -2, ""mpldl' xr nt r - $215
TT-f> IIAXT·2 \mtr, good - $350
T-28 AI'T- I underwater r.1J'H llmlt, 1/;.....1- $325
l'P-4':lOlA PS-30. complete. good - $ 115
TD-9A JA I'S -20A. new - SoI I5
AN/PSM -l0, comp lete, good - $2'15
TS-f>9JAI ' l,,,,t ....·1. gOl>d - $195
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CDs From th e ER Bookstore
By R~dio Er~ Archi .....~
RJ\IlJ.. IU'IOA / UJ(J(T«hmc~1 cu.eocr . S ';7,
I«.:A tl~3 Tubo' lI~nJbo.. ,k . S 75,
RCA R.>Ji,,"un ILonJbot,.. ~lh ["l,I"", ' S l>2
It.tol.. B.>y'I ' ''' (l).ROM . S )II

iIIl ~',·~n." (l.>T · S:w 'J'i J"l'f wi;~~Uy 5 ur 10 y..... .... ).
AlI lI ~" ,~ J'K~prtre·sm.
Coli R.>J T""hn..-.-I (l)-ROM _ , Vol I · Col h.. Ik.. <"h; V••, 2
, ColI T _ .. Amph /I<'n; Vol ) · Col""" T "-..; \,,,1, ~ .

Au _ ' SUppl_ \lKY~, t1o:. bm(l) · SN.C'~S.1 . UN

By lI.m.nu~ l ~

Dr.k <'qU ' ........1om.,,,••nd~'iCO' mAn..... .., • ""... O} ..'" toy Do ll
Tun.....KA~AV . S71 .~

By Aup;u~1 Juhn....n. k G 7Bl
Mj li l~ry ",.. I ~... no. M.nu~ lo-, Volu ..... I • ,-, ,;, n,,_CD .. " n.' "I It\" bo.ot.t
m~nu~1 ell!< " n It\" m.. , kf1 It e«n'..;n~ tlw '" lI" ... , nRm~nu~ls: ART· 13,
·A. II.IlC ·221·A.I!. C. D. E. r.L K. L, M. N. O . I'. Q . R. AA. AC. At', Af .
AG. .c u. AI. AK ,AI.; ec-s u, ·A, C, 0 , E, F, G, L I.. M. N, ItX , ~X; I\C.
) I ~, ·C , U, E. r. Co ;1lC.3-I2, · A, C, D. F. J. L, M. N; 1lC.J..l~, ·D. IlC· )4 I1· J,
N, Q ; IIC 37,5·1:; nc-ero.e. f . G, II , I. tlC --t<14 -I:. f . u. I; 1IC.71'I- fl
It.,mm",h",d SUI'.·, ·I',,,; IlC_7'l~ _8 f1~mm",' "nJ S" !",. -l',,,; 11(\lIkl4­
C II~ttln,~,h",,j Su l""-I'",; G RC- I'l ; rllc ....; I'lle -H , " , In; 1l-3HII; 11 ·31;<1;
1( ·3</0, 1l-3'1<IA, 11 . ) '11 ; II· 1vz. T· I'IS; SI' Il ·27~. indu,l,' ", II(' ·~ ~.l· A . II; IIC­
~"' .A, II; 11C·.55·A, II, 1I(··~Sf>.A .8; IIC· ~ 'i7-A . 11C_~ 'iH_A ; IIC,. '>'I -A;
IlC-f>%-A; IlC_" . l>_Il .
"' , lil,u y tI. .. t .. nd,,,, M..nu..ls. Volum.. 2 .,-,~ O'I\ I..i..o I h~ 1"1I,,... i" lI
m~nu..I.; AIlR·. " 11C-6 I1 -A.II,C ,D.E,f , II(-"(NII; CV· I!,;7; CV.5'lIA,
GIlC-2f>- A,R.C: GIlIl-2; 11-27.; R-27.-A.C Il·J 2tJA.Il ·.II .l .-A. 11·520;SCR·
~711·A. D, T·:IN\,·A.D.C; TV-3D. TV·7.·A,II.0; TV-8; TV·IO; URM·2$­
C.D.F,G.II. SX·28- A; SX·7J; H..mmdrlund SP4000; Z.·n,t h Tr~ n........anK:;
Gibo<.., Gi , l.

M u ~dd $4.SO S4< H 10 ~<h ON ,,'
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