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The binh o( lhc aupcrhcterodync gave rise IO biuer coatrovc:ny in lhc )UIS 

1925 and 1926. Our friend Robert Champeix has been good enough to sum up 
in a few page~ the principal aspects of lhe problem. Thanks arc due him, for chis 
subjec1 is a delicate one. 

Our purpoMl In publishing this work is not to rekindle quarrels und emotions 
which have long lain quiet, but to show >la chis example just how difficult it is to 
establish a hisiorleal truth In science or technology. 

The origin or any invention, lhe terms used in aniclcs and in patent~ to define 
lhc purposes m1y , .. ry wilh lhc authors who may be so full of their \ubjCCI as to 
forget tn give a precise definition, thcn:by inad\'Cltently bnngina new meaning to 
u old term, noc ha\"'i r~o aU lbe pnssiblc applications. Ooe C1U1 al$O ima­
gine the diAOltlOCIS ol meaning introdoccd by tnn<brions 
Benl~ the coatt~ ol 1 acw idea ud ils spe~ 'ocabuLlty, and rts flu! 

aa:epunce u tnllll, many years may pass. In bcrwcea, there arc olten dialogs 
bctweee deaf pc"°"'- even persoas of gpod faith, especially t1-e v.iio are 
touchy 011 tlw: aubjcct. 

FOREWORD 

One day in Janudry 1968, the aulhor happened to be at the Mabon de lot Ra· 
dio, where be was taking u part in setting up the French Radio and TV's mu· 
scum. Pierre Sabbugh had ~poken some time earlier during u &pcclal broadcast 
to people who might haVll old radio apparatus, asking them to ma.kc donations 
or loaOl 10 lhe m uscum. This call was heard by many former 'wirclc55• men. 

This is how we '8W lhe arri"al of a gentleman, elderly but clcpnt, who intro­
duced himself as Paul LM. Thi$ name was oot unfamiliar to me, but the memo­
ries were DOI dear It was tlw:n that he said to me "I was par1 of C<>loocl Fcm.·s 
ccam du'"'a the 1914-18 ,...,; Overjoyed 10 meet one of the few Wt\'l\'Or'S of this 
heroic time, I uked bun about many thiGgs. He was glad to aN>~ me. 

By dutnce durina tlle COll\'Crsation be made an ast011ishing Matemcnt "I was 
the linl to have tlw: idea ol re<qllioll l!J frequency coaver<ion • I already blew, 
like IDOlll who are intetated an the histoty ol radio, about the d .. pucc "'llich b3d 
opposed Lucien U.,. and EdwtA Atm51roog over priomy in the invenll<>n ot the 
superhctcrodync. Was there a "third man"? r uk:ed Mr Loot to e.rplain, which 
he did cnthusiBSlically. Ob>iously be was very wupped up 1n the subject 

•t was moboli1cd in August, 1914. I was 24 years old. Since I wns an 
elcctricnl engineer, I w;os assigned to the team or Colonel Perri• DI the 

I. Originally publl•h<d Jn the Uais()I• d~ Trrv1SmisJiOf1S, No. t t6 (M•~h·April 1979) and 
No. 117 (May.June 1979). Reprinted in English by pcrmii;sion. 
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Eiffel Tower. I took an active part as early as lhc bcJinning of 1915 in Lhe 
development a.nd f1bricatioo of lhe rini 1ppar1tus IWna the TM tubes 
which had ju.1 bcco dcYclopC<I by Prolcaor Abnha..'1 sroup in L)'OO. 

In 1916 I fcU lCriously ill with~ Thc Army lClll me lo Ille 
8Cldt Sloalori1UD, •hcte I spcDI a re-. As my ill-did DOl impair my 
iatclkctul leli>ity, Coloacl Ferril 1S$igncd ~ 511bjc:cu to me:. It was 
lhl.ll 1lw I c.cablabcJ Ille Lbcory ol lhc func1ioli ol tllrcc<kmcot YacUum 
tubc:a. 

The military tclcvapby (ocganizalionJ had jUSI dcvtlopcd lhc rint bet· 
crodyncs daigncd to re-0dcr audible, thanks 10 beat<, 1clcivaphic trans· 
mwions ;,, continuous waves. While Sludyin& rca:ption usin& bctcrcr 
dyncs, I had the idea of !Wng lhese to obtain, by bcatin11 them with the 
wave to be received, oscillations at lower but still lnnudiblc frequencies 
which could then bo easily amplified. On the first or February 1917, l 
WTOIC a note that I sent lo Colonel Ferrif, who, as it wai required in lhe 
service, r;c:nt a copy to all his assislana. 

Once back on my feet and back at the Eiffel Tower in the end of 1917, I 
was nOI a liulc 1urpriscd to !cam lhaI J...ucicn Uvy, ,.ho waJ Aho a mem­
ber of the Fcrrif team, bad Wea 001 a pa1e111, during AUB1i5l, on ... in· 
vtnliuo lh.d was DOlhing less than the one lhaI I laid dcscribcd in my DOie 
offcbnwy I . 

Naturally I lodaed a procca will> llle Colone~ buc be did DOl htc diffi­
culties.. He rcmi"<lcd me thal ~were 11 war anJ tlut any d...,.ccmcnlS 
bei..cu French &dloWs or cngjnee>"S would be out ol place. I did DOI 

prCM the maucr, but later, in 1926, I had the s.11iJ1Ction of lCCing my 
priority rcallcd by lhc review L ' .Antctne: 

PART ONE: TllE IDEAS 

THE PRINCll'L&S 

To rctrncc the hiltory or the superhetcrodync,2 onci 111ui.c first review Lhc prin­
ciples. We beg the indulg~ncc; of r"ders who ar~ already fowlli111 wilb what is 
10 foUow. 

Between 1910 and 1920, wireless used vinuaUy nothin!I bUI "•vclcngth. greater 
iUn 1000 metcn; lhcir proplgllrioo being nearly witoout anoma.liu meant that 
lbcy ~re rdublc. Ouic:.kly, howC1u, the crowding ol lloc ain.•)'l led to rCICMch 
into the ll>C of iburtcr Q\Vcogths, since the •umber ol cluoacb llwl an be 
squeezed into a si'= buclwidlli is proporUoa.I to lhc mcu frequency ol the 
band. At the ""'c lime atlcmpl:S "CfC made to increase llle scruil.Mty ol re· 
ccivcn in order to 1uamc111. lhc range of radiolcJcvaphic communicalions. 

2. let VJ OUlbnc I porn! or 1!1"mmat bae 1bc •'Otd ·iu~rhetcrodyne• Ii formed (rom 

ntptr (obol<e) and h•lm)dyn• lhctcros = Olller, dyne • rorccJ Th• word ·rora:· being 
feminine (lhC ... me U lhC unil or measure or ron:c, lhC dyne), t1di0Clcctriclans have DOI· 
vrally &ivcn lhc rcmlninc> llCndcr 10 /r<t<rodytl<. LogicnUy, 1hcy MOUid have done the 
some thing for 1uptr htttrrxly11t, and some people have aceuoUy done~(), bu1, when men· 
1lon W11$ made or a so1ptrll<rtrodyt1<, the unde<Slandlna was "receiver· Thr rc&ult was that 
I.he m&liCUltnc &enolc:r WIS r.nally accepted 8$ usage. The 2lllJl ~ LuCPu!iSC ralffied 
1hiJ lradhlon 
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The lint Idea, of courac, was Lo u.sc the newly crcarcd triodes (tiCC (3) for lhe 
invention of 1hc triode) and 10 muhiply the number ol lllllJC$ of amplificatioo 
usi.Qg lheac trio<k:s. Progrcs. in this dircaioo soon nn ia10 a ~ rhe fact thal 
the amplifier be8'IJI 10 Olcillate ialcnWJy because ol thc built·io capacitic!. either 
bawetn lube. or bc:tv.CCJI the grid ud the plate ol an in.Jh'idual ti.be. This IUll­
lifying ~or ,.... the more bothcnome as the frequency of the "''"e 10 be re· 
ccMd .. 'aS hlabu. 

It was !>0'$l"blc 10 u.c lih~ldiag lo JXC'"CDI intcr·lube rqcocratioo, 1hcre was 
DOlhing 10 be done abollr the intcr-elearode capaci1ics of 1bc tube il<clf. h was 
noc until much larer, abou1 192.4 or 1925, Iha! the ·oeu1rodyne· me1bod was u.scd 
10 coun1cract lhls problem, and finally lhe screen-grid rube. 

The fundumcn1al principle of reception by frequency conversion (•aupcrhcicr­
odyne') conslucd of cu1aing lhc oscillation F1 received by 1hc unlenna 10 bear 
with a local OM:llluror (a bcrcrodync) of frequcn~y Pl> und thus 10 obruin u signal 
of ia1ennediu1e frequency F • P 1 - F2 much lower lhan the frequency P 1 of I he 
incoming wave, rhi~ frequency being much more easily amplified than F1 since 
lhe troublesome capacities had a rclali>'C influence on the frequency F lbal "''a< 
much Je..s than they "''Ollld ha•e had on F1• 

After amplifiatioa, a das.sic: detector f'C\-ealcd the audible frequencies which 
modubtcd the intermcdi.'lle frequcocy F in the same way they ori&inally modu­
bICd the ineoauna FI• 

lei m recapt111bte the characteristic$ and the ad\'antll$U ol rettpcion by fre· 
quenc:y <OnVcn.ion.: 

A) Very high JCIUoll\'llY rc.ultuog: 
• From 1hc po<ubtl11y ol obcainiog very high gain in the llllctmedi~re ampli­
tic1; 
• From the p!\'.'libility or a reasonable degree of amplificalton before lbe fre­
quency changer wi1hou1 1bc risk of having 1he cwo amplifiers interact sioce 
their frequencies a.re very for opart; 
• From lhe gain Inherent in the injection of a hcierotlyne; 
• From a greater cflicicncy of lhe fiua.l de1ection since this detector is work­
ing ar a high signal level. 

B) Simplicity of tuning due to lhe fact lhat !be in1crmedia1c-frcqucncy ampli­
fier is 1uncd once and for all, while tuned radio frequency amplffie" require 1un­
ing of each amplifyina 119 foe each frequency to be rccci•.:d . 

C) Ezccllcot adcclrvity bccau.sc the method allows tbc augmcnlatioa of tbe 
number of tuned c:Uc:wts as wel1 as the use of a loop as a "'3\'C collcclor 3 

We will DOl diK1M tbc ~ oflhe lit$I supcrbctcrodynea (aumerous 
interference poiau ..i auJiblc £n:qucncies and thus ..toisllcs) bcall>C they "'ere 
worked out bl.er on. These di$ach."111ages """'c judged 10 be scrious enough al 
tbe time lhat lhc TRF circuit h•d fierce partisans for many ycari. 4 

3. It should be noocd 1ho1. con1111ry 10 ocnoin formerly accepted i<lcu., ohc lmprl)Vcmcm 
or "'11calvioy docs not come from rhc oaual principle or frequcnc.y conve,.,.lon 
4. In 1933, ncurly ten yca11 ofter co111morcioliza1ion or the 11rsr suporhc1crodync1, Philips, 
which wns monur1cturl11g cx""llent TRF receivers, KCOfTed at frequency convenlon In an 
advcnbing brochure cntilled "'What is 1hc difference between • aupcrhcoerodync and a 
locomooivc?' AIUWCr' 'N011c, both or ohem wbislJe al """'Y aaoion:· The folluwing year, 
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mEPAT'ENTS 

Haviilg said all this, we will now have a look 11 1hc various palcnts im'Olved 
whose principlc:.s can be conneaed -.ith the mtthod of frcquc:nq coo,usion de­
fined aboYc. We ,.llJ be aided in this by de &Ucci.a: (I I and Hfmadinqucr £21-

L MEISSNER 

On tbc I.Sib of January 1913, Meiwicr, "'ho ,.._ an cagiAccr at tbc 
Gcscl4clwft rut Drahtlo6c Telegraphic, riled in Germany 1 patent whose Frcoch 
tran.<Wioo wa. falcd the ?Ill ol Jan11<1ry 1914 WlCb the number 407,747. The 
cJairu of Mcis.\ocr arc intercslit>g for ~ral rc:.uoru. (A) Amoag lhe fani. he 
clcscribcs the bcocrici11 dl'cct of rcgcnctation in 1 triode circuit. as well as lhe 
oscillating function ,.hich is ID exlrcme case of regcncration.5 (8) He describes 
u well the reccp1ion or continuous wa''CS u.lng a local occillator, iosisling on the 
•reinforcement• of the signal thus obtaiJlcd. (C) Then follow t"''O paragraphs 
which arc not entirely dear: '11ie intcrfcrcncc circuit described can also be used 
SC\'<:ral timet. in sueccs.\ion in $uch a way that tbc intcrferin& 06cillatioo produced 
at flfSI can act conjuiAtly ,.;th a second gcncrator of Olcillallon lo produce a cur­
relll of a ditTcrcnt Crcquc:nq and thus come back to interfere 1pin. • Also: 
'Several rcl•>~e acting a> gcocratOl'S oC ®Jb1iolll and each coupled lo a detec­
lor circu11 arc wed in 1•wxrs.sion to pnwole dl'ccu o( U\lcncrcocc, the indiwor 
(the telephone$) beina connected only to the b.st relay circwl 10 render pcrcei>­
tiblc the gounch recch'Cd. • F"ID.llly. "There is a iwublc reinforcement rrodoced, 
considering that one can mac the amplitude or the ®liar ions produced by the 
relays considerably areatcr than that or the waves coming in : 

Thar is al~ and one must exert a great deal or good will to dedarc, as docs de 
Bellcci.te, tba1 in 1his parent "the method called la1cr on aupcrhelerod)ne is de­
scribed wilh 1hc greatest precision." lo fact, Meissner de~bcs primarily rccci>­
tion by hc1crodyning, aboul which we know tbol ii not only renders unmodulated 
con1lnuous waves ou<llble but also Lhnt ii Increases by its nature 1hc strcnglh of 
1he signal, the hc1crodyne adding iLs own energy. 

It will be seen in nny case 1ha1 Meissner in no way de.~cribcs 1he csscn1ial poin1 
of frequency conversion, 1ha1 i~ 1hc possibilily of amplifying al will the in1erme­
dia1c frcqucncy,.•hile reducing the rilk of provoking unwitnlcd oscillations. 

2. ROUND ANO ALEXANDERSON 

In all ra11ncu "''C dlould ca1J 10 aucntion the 1wo parents which, albeit dis­
Wllly, arc connected 10 this lihldy. H.J. Rouod of Marconi's Wuclas Telegraph 
Company filed i.n Eaglaod oe tbc 28th of NOYCmbcr 1913, and then iA France Oii 

the flfSI ol July 1920, a paltnl ,.bole FrcocJo number is 518,396. Alexa.ndcrsoa 
filed ia the United StattS on April 19, 1916, a patcDI wrucb ID France, ,.;u ba\'C 
oe Mays, 1919 thc number 49'.1,212. 

Philips would •dope lr«!U•n<y cormnion '" hun lllld """Id noc drop k apn. 
S. On lhl$ "°'"'· Mcwncr found h1nudf U1 comptlllMlft ""'" de l'O<CSI, Langmuir and 
ArmilrOOJ From thlJ atmc • hu&e trial wlllclt Wied noc ICSl that twtnty ycan. In 1934, 
the Supreme Coun of the Unked Scat ca aa:ordcd prioruy to de ForcJt 
6. It "th•• tlw Memncr called •"'-lectrode lubei. 
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These 1wo invcn1on; arc picking up lhe idea of causing a local oscilla1or 10 in· 
tcrfcrc "i1h lbc wave reccivcd by lhe antenna, while looking fot • l'C$ulting in-
1udiblc frequency Lhal ,.;u lbcii be detected, but !heir in1cn1ions aim 11 •inually 
DOlhing mote Lbao rediw:i.og a&mosplocrics, an idea •t.ich IOOO ptO\'Cd illusory. 

3. LUCIEN ltVY 

Wilh u.cic11 J.A,.y, we arrive 11 lhc heart ol lhc problem. He Ii.led""° palcnlS 
on frequency chancinl, lhc first number 493,ti60 on the 4th o( Augu.t, 1917, and 
lhc second number Y¥.~m oo the fust ol October, 1918. 

-. . -· l"i.___-~ 
: ,,-,,"'·odJU' 

(fitwlUfttl} 

Figure I, Tho firs1 Uvy patent, No. 493,650, August 4, 1917. 

Pa1c.n1 493,660 c:ovcr1 n large domain since i1 begins by claiming the use "both 
in iraruml.ssion •nd in rcccpt.ioo of higb-frcquency currents, modulnted at high 
frcquc.ncy, the modul11ion frequency being itself modul.itcd • M~ of th.is 
parent CO\'Cn the theme of a double modulation of lr811>111isl.10n, 1nd 11 is really 
only in a secon<Wy "'•Y 1lu1 be cooocivcs ol lhc use, in reccpOOG. of a 'contiuu· 
ous local Wll•'C IW>Cd in <uch a,.,., as to produce bigb·flequcncy buu' wilb Lbc 
V."llYC ~by the UtCllll&. 

Suuccly, J.A,.y doc& llOI give mll<h importance 10 the value ol t.mplifOQlioo 
combined with freqU<ncy cha""'ng eitbet ol Lbc inc:ideAI Wll\c or ol 1be iDtermc· 
diale 01alb11on He dcdan:s in cffca:: 'arrangemCOIS 10 11111phfy the lugh-l're· 
qucncy currcntJ could be used inlCIJ>OSCd ... without dunging 1hc Jporit of the 
inlfCntion.· 

He SCC$ o' the value of Ibis in,,.,,,1ion, moreover, ju<I H dod Round and 
Aleiiandcrson, n mc11n' of eliminating interference and a1mosphcrle\, but pru· 
den1ly declarcA thfll 'lhc &election ca.nnol always be oboolutc; par1icularly when 
the in1crfcrencc rcsuh8 from damped waves. 

Pa1en1 506,297 i1 moro explicit in that it bears 1his rime upon a system of re· 
ception which indudc.1: 
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figure: 2. The: oc:cood Uvy palc:ol, No • .506, 'J!J7, October 1, 1918. 
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• Sclcctor circuits •nd dctcctors tuned lo the wnc to be received; 
• A loail sencr9tor coupled 10 these circuits and ca~ina wilb the wave re· 
ccivcd •wtr•·~ (abo\-c audible frcqucucy) bcals0

; 

• Sdcclor circuits and dctcctO<S nmcd to this ultr>acouslic frequency. 
Coolrary t O II.ii ~ and 10 bis 6csl palCDI, U\y ~ ill bis seaied 

plllC1ll oo tbc valuc ol amplifying this intttmcdialc frcqucaey. MOfCOYCJ, his 
paleat is ill~raicd with a 5(hcma1ic which is prcciKly the ooc wllida was to be 
adopted later ia ~upcthctcroclyne$. Ou the Olhcr band. as be Ud done ia bis 
first pa!CDI, U\y ICCI as tbc principal value ol his Ul\'CDlioo ooly the question ol 
an °anti·5tatlc. hl&h·selcctivity reception system." The ~ry area• pco1eotial sensi· 
tivity ol his ')"lcm dOC$ not sc:Gm 10 auraa his auenlioo. 

4. EDWIN 11. ARM~'TRONO 

Por lhc Amcricnns. the inven10.r of the superbetcrodync Is E. II. Annslrong 
(perhaps bccnusc or nothing more than the fact lhol he made up the name). 
NcvcrthclCN the lir&t patent taken by Armslrong on this JubjeCI is a French 
patent number SOI.SIB filed on the 30th ol December 1918, th"e months after 
the sccorid U\y ~tcnl There never was, as far as ,.'C bow, any Pf'°' American 
palClll. We wU wby sec la!cr on. 

Armatroaa claims •a method ol rc<rp«iioo of hich·frcqucncy OlcilbtiotU ol 
short "n\'C·lc"&lb aaJ cipccially waves iJICcrior lo lO meters in lcftCJh, chuac· 
tcrizcd by tbc fad that the incoming cacrgy is joiocd by ~!Wiolu prodll<Cd lo­
cally and llwt lhc c:ombialKlll is maYCrtcd •.. lo produce Olcillatiofts ol a lhird 
bigb frequency •iUdi arc then amplified •• : 

This il delinJtely the principal of frcqucncy coa.enion ,.ilich Arnutrong is re· 
discovering. ,.;1hou1 bringing in any new elemeo.t, and e~n then with the restric· 
lion of rcscrvi"S ill U.5610 very i.hort wa-. 
5. PAULLAOT 

Although chronologlcnlly speaking it was wrillen on February Orst, 1917, thus 
before the lim patent or Lucien Uvy, we have kepi for the end the study or the 
note lhal LllQl scnl on 1ha1 dale to Colollel Ferri•, •incc it wa5 never lhc object 
o( a patent 

The rccei~r that he deauibes includes an oscilfating circuit coupled lo the 
antenna and connected to a detector tube. In additioa, a heterodyne ii ako COU· 

pied to thil OICilblUlg circuit. The beat prodll<Cd il amplified by a re&i$1anee· 
coupled amplif1u, 1bco •rec1ifocd" ag;lln. L&t eiipl•i..- 1.bc frcqucnC)' ol the 
bclcrod)'llC i& choke so llw the heal frcqueacy U. a ra!hcr large value (10,000 
10 15,000 C)'Clc& per &CCOOJ). Thus one can baYC DI the tdcrhonca. after rcai· 
6calioa by the la.t tube, a current eurYC of aiidio frequency havi,. the wae 
fonn a. the e11n,. o( tbc amplitude ol the voltage ol the OlcilLitioM rc«i\'Cd." 

F'inally, he note. two ctiiCotial points.. Firsl: "One can Id up 1n cascade any 
number or tube• and obtain an amplification as large as desired." Scoond· "The 
advantage or this arrangement is lhe presence or a frequency P (intermediate) 
independent or 1ho1 or the oscilla1ioos being received; only the 1unlng of 1hc he1· 
erodync ill votioblc.' 

Can we attempt o flrst conclusion? 
MciMner certainly invented. with Olhers - lhe oscillating runc1lon of Lhc triode, 
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rcccplioa by heterodyne, and chc use of regeneration. It is certain chat Lhc seed 
ol the procedure later lmov.11 as •supcrbctcrodyne• is rooced in all oC ~ but ir 
is DOC furubmcntally claimed DCr is ii ol:Mous. ROW>cl and Alcxanclusoa will HP 
a bil further, &iacc tbcy 5jJCak of an iDaudiblc 'in1crmccliale" frequcocy v.'bicb will 
then be cktcdcd, bul their anangr C!OI• only aim ai elimi""1tng WDo5pbcrics. 

La.;t is the rint to '~emati:n: frequency coavenloe •llolc acl>'a•lagcs be 
1eizea immed.ialely: pooliibilily of an amplilocatioa ·as latF as dc:Ued" and sim­
plicity of 1unina. but 1.-ll is oaly using a resi.lancc ampW"icr. U..y picks up 
these ideas, but meanwltilc tbe tuacd amplilicr had bcco in""'cd by Lbc mililary 
telegraph [orpni7.atioa) (he had a band in that, morCCl'ICr). U\oy understands its 
Y;1luc 1111d adopl.I i1, lh11$ giving the supcrhe1crodync its dclinitivc form. 

Arm$1rong linnlly reinvents the principle of the supcrhctcroclync, chronologi­
cally nncr LMI and Uvy, and he seems 10 be only ln1crco1cd in its value as a 
mcth<>d or receiving short waves. 

Who, then, invented the superhcterodyne? 

TllE PROCESSES 

Howc•-cr 11 may tum out,"'" shall sec WI U\oy claimed 10 be the 61'$1 and tbe 
only iow:nlor of the S)'SICDI of rc«ptioo by (reqi>ency conversion • Iha! bis rival 
Amulroo& had baidcs baptized *superbctcrod)'DC, • and tla.I out of Llus uose a 
diarp CIOllfuct bctwo;:a lllese l'No cmgi11ttrs on 1bc wt>;ect of priority in this in­
•-cntioa. 

But Lb duaio.ioa remained coarteous despite IU biucmear.. It was not the 
same as that "hich opposed. in 192S and 1926, in the columns oC Lhe ,.uldy 
wire& re'1CW I..' MUM.,, Lucien U')' wil.h the partllans of lhc "radiomoclula­
tcur Ducrclct." Whal was Lhe subject of this dispute? In both casea it was a 
method of rcccplion by [rcqueaey conversion, but obtained by differing means. 

1) The proccu or Lucien Uvy consisted of using rwo 1riodc5, one fllDctioning 
IU an o.~cillator and producing a local signal; the other aerving ns a mixer, the two 
signals ( l he incoming and the local) being applied to I he gild. The intermediate 
(rcqucncywus picked Up in the plate circuit. Uvy CKprcssly claimed that this tri­
ode was to be hooked up as a detector (in fact,• grid·lca.k detector). 

2) The method used in the radiomodulaccur Ducrclct replaced U")"s two tri­
odca "itb 1 ~lie (cloubJc-srid rubc)7• The method had been im'Cllled by Lhe 
Engl4hman Scou·T..,,S bul was ....,k.cd ouc in France by Jca.i de la Mare 
ucl Rent &rtMJcmy. Tbe lirSI grid of Lhe tetrode ~lllcd, with lbe plau, 
u OM:ilbtiaa triode •bicb furaisbed Lhc local sipM, ""lie the oocoming wave 
was appliCd to the accood grid. The intermediate frequency was picked up in lbe 
plaie circuit. 

Uvy lilc:J a auit for iclriagcmcat ag;iinst lhc Oucrctel company, stating tbal 
their double-arid 6}stcm was DOI dilJcn:nt from his triode method, in both cases, 
it w.is nccc~ry that detection take place at the momcnl of mixin11 ol thc signals 
10 cause the uppcarancc of lhc intermediate frequency, or, in other words, that 

7. The Oo11bl011rld tube was invented and patented by l..an1P1111fr In 1913. The French 
potent bc:Jlra the numllcr Sl4,766. It was made and j()fd In Prnncc by "lu Radlo1edt­
niquc.• S..-.. the or1iclo by H. Noz.i•"" and P. Giraud 14). 
8 Enall•h patent 153,681. The Duc:retct Compony had bov&ht chis patent 
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the two oscillatioM that were lo beat with oue aoochcr mlllil ad on a noo·lincar 
curve. His &<Wcruricl maln!aioed that lhc use o( a ~d lube dllpeosed 
wilh the requirement ro.- dcteclioo postulated by U..y. u.,. rct0f1cd that there 
was mdccd detection ia lhc dolible-grid mbe, bur thrOllgb tbc ~ ol the plate 
diaractcrblXSI. 

The aatlior ol tJicae 1iDea tried 10 lcat'll bow this judlcW c:oote&i Gully eoded. 
~ 10 Mr. Fra.ncoil de Goumay, who was al the lime lhe m•n-aing di­
l'CCIOC" of Duactct, ii would-... lhat some twp;...,.,.. 11ruc:k. but we have no1 
been able lo ~r iu terms. 

PART 1WO • Tll£ MEN 

1. THEANTENNE AFFAIR 

The ond or 192S sow the beginning of a dispute between Lucien Uvy and scv· 
eral wireless pcrso11nli1ics, &n ugument that one mighl say, al the least, was ool 
infused wilh the buic courtesies. II was through the i111ern1ediary of L' A111cm1e, 
very much followed by "wireless adepu. • 1ha1 lhe ....,.-ds that we arc about to read 
were cxd\aQgcd. 

It all bcpn on November 3, l92S in DWDbcr 136 by a rather mild 111klc sigx>ed 
"Commander llounc• •bo told ol Ila~ lnlCCd Olll tbc ~ma!JC of a ra­
diomodubtcur Oucrctct "'ilb a doable grid l1lhe, and u,u.,g 00.Cn-c.l lhat the 
incoming ~ wu applied to the lirsl grid while the loc:al oocillalioa was ~ 
taincd by a coupfula bc1"'un the 5CCoad grid and tbc pbte Tiie iDlcr~e 
frequency wu picked up in tbc plate circuiL 

Hounc pu1 thi> diaanm next 10 that ol a superbcu:rodyne (U,y'i) ...i.icb used 
two dill'crcn1 tubes 10 liU the 611.me roles ol local 06Cilbtor DJ1d detector-mixer, 
while emphasi1jllll thc foct 1ba1 the double-grid tube &)'Siem did very well without 
the first detection claimed cM<:ntial by Uvy. 

Up to 1ha1 point, there were no surprises. It wa5 only a sclcn1lnc discussion 
which normally ought to have remained within the limhs or 1he occcp1nblc. But 
be pa1icn1, 1hlngs will grow worse. 

9. u.,'• idea wu correa, IM he and his advenaries uo<d, wi1h "dtl«1M>n," an unpcopei 

tam: hc:re • 11 not really cletoaion ,.luc:h we ate 1•llw1g aboul, a '">rd "hidl 11 reser-'ed 
for tllc mract1on o( • lignal • .. .,.., frecp1eo<y modulat111& a raJic>-fr<qu«K)' ""'°" bul 
R2Ily Of a moclo&IMioa o( °"" lignal by--. as bOjlpelll in a nNllcMclep!M>M lrlnltnat· 

ta", where no - ..-...Id think ol Wbig about dcteaioa "'i><a ipakift1 o( the modula­
lioa ol the rw:loo f"""'ocy by lk ...._, fnquc:...,.. 

The -"'sioe C101nC1 from Ille l'aa tUI, wtctllc:r on""' rd<mn& 10 lllOdulaUon or do­
locdon, ill boll\ ca.a the ..,W. m "'""""'- llCl Oil I -"-dlanocl<riltlC Ul the 
cae ol cletoalOll, 10 CllrlCI IM oucio lignal from the anier; 111 tM cue of moclulatJOn, 
to obctrift the ..,.."'""' o( amplitude in the radi<Mttqucncy CMCilllltton at tile r~ ol 
tbe audio lipal. 

Ill the cue or the frc:qocncy clw1jlcr, it is really. modulation or one M)lnJll by WIOthc:r 
tJult WO have, for tho purpote or engendering beau. It ii lhcrorOtO nc<:O ... I)' lhOI th" 
c!taroacrutlCJ of the tube uJed as a mixer (triode or <loubk>Sfld) be nonllntllr ll 1hcy 
were linear, 1he modul3tlon would change the point of ln.'1on1ancoo• funalonlng, wi1hou1 
changing., all 1hc 6mplhullc or lhC signal 10 be modulaied. We hllYC to bc:ltove 1ha1 this 
idea, which .sccm1110 obvloua 10 us now, was nor so at the 1imo, judglna by the lively da­
c;ussion Lhat wo will quoco later on. 
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On November 2Sth, 1925, in number 139, Uvy lakes lire: be recalls 1bat be 
had brouahl •uit for infringement again5t Duactct, and be adds that, wbatc\'Cf 
Cammandcr Hours1 may tbiot, liJcre is mOOI c:cttaialy dctcctioo in the double. 
grid 5)'Rcm: had Mr. HOWSI - beard ol plate dctcctioa? Thctcupoa, U<y 
takes a jab at the Ducme1 Cauipaay, whida, he mailltaitu, •acvet misses an 
occasion 10 in&pire articles iotcaded to ~ mnfusioo to tecbical q•"'$1ioos ol 
tbc WapQt kiDd, bul o/ I DallD'e lO be clilrocak 10 worl Olll 00 a COG'llllClciaJ 
le\d.

0 

This aroused the ire ol Commaader Hout$!, ,.ho, in number 140 ol lhe 
~ ol December 1925, reel& that Mr. Levy has UDtxp«lcdly 0 lpil in b.is race• and 
that he h4' "lolJ a lie multiplied by slaodcr: 

Getting baclc to the technical aspects, Hourst declares that the principle of the 
supcrhctcrodync is found in the Meissner patent 'prior by several ytars to all the 
Uvy patcnls,' and which moreover are "property of the nation by opplic:ation or 
one of tho articles of the TrcaLy of Versailles.• 

In the so.me numbc:r, Fr=is de Gournay, man:ig)ns director or the Ducretet 
Company, protests in b.is turn against the insinuations of Uvy, which he at­
tributca 'to the commercial $UCCCSS oltbe double-grid radiomodul•teur sets.• 

Evcrythlog could ha,,, coded lhue but in number 142 of the 161b of December 
192S, Lucien U'')' repeal$ that lhe ra<liomodulateur 11 llOChing other than a 
supcrbctcrodync. Sudi was DOl lhe opinioo ol I IOUlll .. 11o, 111 number 144 oC the 
29th ol Dcoembcr, dcclMc:s war ,.iWe bnndisbi"I tbc Mciaacr p&lcnl and the 
•uk ol Round aod ~ al ol "'1Ucb, he ct.Umcd, "''"' prior to U>y. 

As we ihall KC, the new year does llOl .cc the abatcmc111 ol pmioa A new­
COCDCr, Rcn4 B.U1h4kmy, throws himself' into lhe fray. Butbclcmy, ,.ilo was 10 
become famou& • rcw ~Wet for his work in tclc:\liioo, .... ID eaginca foe 
the Compaanie dcl Comp<CW$. ln number 145 or the bib or Janllat)' 1926, he 
trica to establish a distinction between frequency conversion by addition (the 
Uvy •ystem) and frequency conversion by modulation (the Ducretct system), 1he 
latter, according to hltn, oot involving 'anything like delection.' 

We have tw:cn above thal lhls opinion or Barth61cmy'A wus erroneous. How­
ever, he 1hrows a lo.rgc roclc into the pond • , . or Uvy, while avoiding naming 
him: "in answer to those who ceaselessly call t.hcnt!oelvc1 in\cntors ot the method 
or frequency convcr&ion., I red it is my duty to shed M>mc lisht upoo the role of 
ID tll8inccr of &fcal merit who is 100 ortcn forgocten: lhat o( Mr. Laut. Mr. 
Laut "'U ~d tO lhc RacfiOlfffgrllphjc Mililairc, but WU W lllld undergoing 
treatmcal at Bc:rck aa 1916, at "'iUcb time be propo1ed. by lcucn to General 
FCfri4. the •Y'(cm that Annaroag later named the supcrbcterod)'Dc. 

la t.IUs awnbcr of L' AnlmM. lu<:iQ Ll<iy •-red lhc prcccrung staiemcnt 
ol Commander llOlllSL 00.Uisly be denies 1ha1 his patcnu asc pbgiarized 
Crom Meb.ncr, ROWld aad Ak:xandcrson., and be COUDlcr-a111cks by oppo5ing to 
lhe Ducrctct radiomodub1cur a circuit ol a frequency chaftitr Ulin& a doubfc. 
arid tube thal, SC\'Cn mooth.\ before the filing o( lhc Ducrc:tet p;itcnt, wu appar­
ently dcsaibcd by cwo cogincers of "La Radiotccbn1quc; If. Nolitrcs. and P. 
Giroud, durina 1 mcetins or the Socieiy or the Friend~ of Wireless. 

Uvy folt lhol under these condition$, speaking or the radlomodulateur 
Ducrctct aA involvins new theory .. . could only provoke n most justiricd outbursL 
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of laughter among the readers of L 'Antmne 10. 
In the following number (146 of the 12lh of January 191.6), Commander Hour­

Sl Slates thal u Car IS he is COACCnlCd, the discussion is ewer Exit Commalldct 
Hoorst, DOI ,.;thou! havin& illot ooc lasl barb al l.ffy: • .• • it •ppcarcd duriilg 
tbc cliscouioa IW lhc fUJICtico ol lhc supcr:bctcrodync was Cathacd by -...y 
mea ud we: find ucb day• new name to add to tbc lisl (ace the 1ttide o( Mr. 
Bart!Mlcmy in die lul number ol L' AlltOIM on tbc ~ ol Mr. LM)." 

hi number 147 ol tbc 191b ol January 1926, Lify talcs the <hallcllgC. After 
h3'ing given Mr. BaJthtlcmy a lesson in applied mathematics and having ac· 
C1JSCd him oe ·supcrftclallty; be cballcoges him to proYe his ll>Krtlons on lbc by­
polhctical priority of Mr. La\ll. 

Barthflcmy replies lo numlx:r 148 or the 26lb of January, that he is ready to 
remit to the mnga1lne the 'L.iill document." Then he launches himself (in Nos. 
149 and 150) in10 a r!llhcr murky discussion which tries IO prove to Uvy lhal 1hc 
laucr has misin1crprc:1cd his mathematical rca50ning on the frequency changer. 

In the same number LSO, Uvy replies to some ear~er lechnlClll n04a of Barth· 
'lcmy, Slating that the l111cr has nOl understood any or bis (Uvy's) ide&.1. 

Sixty years t..1cr, "'h•I comes OU! ol lhis rather trifling diM'.IWiion for an impar· 
tial reader iii lhat we arc dc:&ling "'ilh two engineers ol equal merit wbo arc fun. 
dameatally of the Mme opinioa, but ... i>o, conlially dct~ing C*lo Olbc:r, ,.isJi lo 
show: 

• That lhc Olbcr is pu.My miuateo OD the theoretical lc\d. ,.b;.Ji bring5 
into qUCMioo his prolc.,iona! qnaljtjc:s; 
• Thai, morco.-er, be is mjs(akca (or pretends 10 be mi<lalcn) on the ideas 
of his ad>Ctwy, "'hich brinp into question his good failh 

Major wars h~•c been dcc:Wed for rar less. NeYCnhc~ in number ISi of 
lbc 13th ol February 1916, LA•y Marts in~· He publishes a diagram which 
appeared in June 1924 In the English magazine F.xperimtntal Wlrrl~ss under the 
signature or A. L. Wiiiiams and entitled "Superhetcrodyne Receiver with Si.x 
Tubes with o Pour-f!lcwodc Tube." It is obviously the ionic principle ru; the ra· 
diomodulaieur Ducretet, wWch allows Uvy to state 1ha1 •1he radlomodulateur is 
not new. II h n04 due 10 Mr. de la Mare or the Ducrctcl Company. II was de.. 
scribed in detail in 1 publication M:Ven months before 1hc lilina of the Duetetct 
patent and desijp\a1cd by !Is author as the superhctcrodync." 

Thereupon, ""wccu pass and one mighl bclieYC that the •«•ir hid fmally 
beal laid IO tell, but OD the 28th o( March 1926 (number IS7) 11 bowiccs bad: 
CYCD brdcr. ~ hme, ll's the editor ol L' AllllnM, Henri Elienae. ""°adds to 
lhc fire by puhlW!ins Ille noccs scni OD the first of Febnwy 1917 by LM 10 fer­
n., DOies of ,.hido "'C ba>'C already spoken in the bcgianin& ol thiJ Mudy, in the 
pangaph con<ecralcd 10 patents and priorities. These DOCcs, ltCOfcling 10 Eti­
eanc, were sent by former colleagues ol Laill al the Ei!Ccl Tower \llli<>n. 

10. Levy wonocd 10 be rlgJ11 al ull «>111. If he had ' ""d more C!lreMly lhc communlcnlion 
of H. N01.l6re• And P. Cllroud which we have already menoloncd 141, ho would huvo real· 
iud tha1 LhCJC ou1hon1. were no1 at 11U presenting a ftequcncy convcr1.lun c-lrc:uit, but 1im­
ply a regenc,.1lvc ddoe1or which had the advantage, 1hankl 10 1he "'°of• double-grid 
rube, of working wllh a very low pla.1<• voltage. 
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Etienne docsn'l mince wordi: 'Tho notca n1cn1looed con1ain the essential part 
of the later cl:iliiu of Mr. U')', then awg11cd lo 1bc Ei!rcl Tower slation ... he 
(Laut) indicated to the rc3C4rcbcra a circuit allowing tllrough double rectification 
preceded aod foUowcd by amplification tbe reception or short wave$, aod did it 
Jo111 before Atm.\lrona and I.A')'." 

Lucien I.A')' uswcrs in 1bc follow\oa awnber (l.S9 of the fourth o( April 1926), 
and one bas to beljcvc that be i.s iOOIC"'~t cmbarrwcd, judging by the specious 
argwnenu wt be prcacou. I le cootuts t bal Lal;( ''"as indeed an engineer 11 the 
Eiffel TO"Acr oo the: cble of hil note, February Isl, 1917, indiaiing in fact I.hat 
"lie bad bccn sick for mooU. out U. lhc pro-iaas and scnc by letter tbc: rcsuh oC 
bis gwli!aaioa.. to General Fc<M ucl to Comm&Ddcr Brfaoe, wbo is now cbicf 
Clll>cutivc ol thc Soci411 Fr"""'* R1diotlccuiqDC: He stllca tbal it was in Au­
gilSI 1917 tbal be (I.A')') •a. si\cO the 111thori7.A1ioe tO tllC out <ertam paleats 
for "a:n&io ul\cNiocb tlw I had CUD<Ci•.:<l 1 loaa time b.:fore.· C..pui.n Br-toot 
bad. be Wd. Conu1'1cd bl. •rvWitioo "'ith 1 mo.& poiitive recomJDCDCbtioo and 
bad added.; -r1ioc -.uli. in qua.ii.Ill I. ab•ol111cly pcnonaL No 1111emp1 bas been 
mMic al >'Crifical;.,., 00 lhc rr1<1iuJ lc>cl, but lbc arnngcmcnts sui:gestcd UC 

..... ~_..~ ..... ~~-'"~~~,__ ..... ~~+-~--' 
·: IV ,.,;,.._ 

Figure 3. The diagram accompnnyi113 LaUl'i note or February J, 1917 (after 
L' A11tc1111e, no. 157). 

very inlcresting ond muy have some very important opplica1ions. h would be 
well lo 1e&11hcm out as eoon os pot1slblc.' 

And IA')' commen1s: ·11 ccrlRinly &ecms 10 me 1h~t 01 1his momeat, the 
'rem~koble' little note of Mr. La~t hod not attracted a gca1 deol or auentioo." 
He adds that in October 1918, be had publl\hcd on his own •yslem of reception a 
nOle to "'hich Ferri• had added an annotation. 'The a1udics or the process which 
have jl&Sl been briefly dc'ICTibcd have been in proS1CM for about iwo years. Oc­
tober 15th, 1918," lipc4 ·rcrri.f.• 

Tccbnically •J>Cakin&o I.A')' crit1Ci.lco the diaaJ&m accompanying ~·s ll()(C, in 
particalar the fact th..t be IUO 1 rc.i>tancc arnpGricr, "'1Uch causes the loss o( all 
the acMnl.lgU ol sclcai>ily ol tbc supcrhctcrodync. Uoy ctlds bf Slating that 
"The litllc noce ol Mr. I.At briJlp no inoral prool 11 all ol tbc priority ol his in­
\'CDlioo" ud be flltl.hcr Allllcs th.ii -...ltclc:» in France bas still • IP'cal dc:a1 to do 
lo c.sapc rr- the: l)T&nlliul impcrW.dnl .. hid, ... the wings, prcpares its 
somber lllK.biJylJoM (sk(." 

T'bc argumcnl •tll co111io1>C fo. llC>'Cral ~k. muic. la lbc following numbers 
ol L' A11tcnn<, articles oo 1bc subject •ill be CJllltlcd: ·oo Mr. Uoy and sccoo-
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darily oo frequency COOYCl"iioo: Etienne gnu us 10 under111Dd 1ba1, more than 
the technical aspccu of the p<oblc.m, il is the pcrsoeal behavior of Mr. Ury 
whicli is in qUCilion 

In IWlDbcr U9 ol lilc 11 lil ol April 191.6, Etie;onc laaocbc:t. I dirca attack Oil 

{by aDd mOW>IS all toctp:tic dcfcmi: o/ Mt. Laut, aDd I~ ii mlli& be $Aid, m I 
rather bypoa ii icaJ way. fJicn,.. pretCDds lO bclil:'1: lilat lby Ud c:riticia:d Lall 
for ba.u.g bc<n iKk II lhe time ol bis famous -cs. He dcclDl "i.an.lllow I.Del 
1Im1outby' 1be muncr U. "'bicb u.y spate ol lhe "medimioos· ol UiA, ,.bcrcas 
it was really a ·...,,k completed for iu own reward." '"Thlll eluac, Mr. Ury, jUSI 
~ wwds, this l1ule sentence lowers you in my esteem• and further on: "Have 
I c:vcr reproached you for lining your pockets?" 

The lone is obvioll!. And to lop il all off, Etienne will use the same occasion 
10 anack .someone who accms 10 surpass even Uvy in his cxccro1lon: ·oon·11m. 
itate Mariu~ Ln1our 11 , believe me, you would cover yourself with ridicule. Thal 
seal is taken.' 

IL is now 1ha1 Mr. Brfnol puts in h.is oar, in number 160 or 1hc llllh or April 
197.6. Let us recall 1ha1 Br•no1 was director or lhe mill1ary 11111<1n of 1bc EifTc.1 
Tower duri11& the ,.ar, "''llh lbc rank ol Commander. Then he b«amc dll'Cdor 
of the Socitct Francai>c Racbotlcariquc, with Ille title of coloocl in the reserves.. 
BrOllOI ilecri; quote dear ol lu•~ •'isbcd, by unotating u.ts palclll, 10 p"IDI 

1IZJ'f 50r1 ol rrionl:r to the '°'"lllioa OUlliaed ia lhe appliatioe (the wperhctczo. 
dyne). He willin&ly rccogni1cs lllal tile DOU: ol Laot, dislribu1ed IUllOlll lhc tecb­
ni<iaas II the Eiffel Too-~· IC'<CO mootbs before lhc pal<DI aP(ll..:al""' 10 ques­
tion, did D<>I ll<>ld hl6 IUCNIOO for, IS be says. if this idea of l..W's became Wu 
on impor1an1, 11 really hMI no application to military 1elegr1phy. AJ for the work 
of U.,., i1 "'as prc!ICnlcd u auning for the climina1ion of "nlic, ~nd 11 Woll from 
Ibis poin1 of view 1bn1 Brfnol had appraised it. 

We will ho'llC lo shorten this discussion, for the dislincLion iA becoming mired in 
personal con~idcraliOM bc1wcen Ury and Etienne, which huvc liulc 10 do with 
frequency con\/Cr~ion. Lei's end up with number 162 or the accond or May, 1926. 
Now Marius Lmour, very u1>Scl with certain ironic remarks or Ury, enumerates 
lhc in"cntioM he claims 10 have ra1hued: the use of a common tniucry for aU 
the lubes in an audio amplifier, lhe method of calculating the pin of such an 
amplifier; use of iron corca in radio-frequency uansfonncri; comb.oalion in a 
siJlgle apparaoi. of radio-frcqliCDCy aod ~frequency amplilica1ion . All 1hc:$c 
arrugclllCllU are used in Mr. UYy's radios. 

In llis nn, Emile Giraroc.u, di.rcaor ol tile SF'R, 111.ca l..alour's dcle8$C, 
asking Ury why be docu'I file suit? UYy replies WI sbortly after the llOle ol 
Lac.I ol lhe (int ol Fcbnwy 1917, Ille SFR tried 10 palclll • folkw.iaa the idea oC 
Lac.I ·"the we ol 1 bctcroJync for rucption in wirclcu 1elc.,i-y: lie deduces 

ll. Marius La10 .. r, an cna)ncer at the Scaite FranclUOC Rad1oflcarlque, wu an eminent 
tcc:hniaun but ~Ii<> an c:xc>:llcnt b•Uintssrnan. Besldcs his own potcois, he hau bo<igbt 
several othct1 of which 1hc crc41ors had not seen the lnrcrCM, nnd hnd been •ble to 
cxploi1 thom very well II wOJ rhlJ wuy thor he bought from Peri nnd Olauct their putcnt 
on the TM lube (wilh t')dlndrical and coaxial clements) ond tha1 ho r<>eclvcd fees from ~ll 
the French manufaaurc"' of v1cuum tubes for JS years Thls '3Volr·fo1rc wa;n't 10 the 
t8Jlc of everyone 
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from lhiJ 1ha1 lhc SrR's whole interest bere is 10 deny to him, I.Ary, lhe iovco­
tion of the 1upcrbctcrodyne because of 'the money which lhc commucial ex­
ploitation ol the 'upubctcrocfy1ie would gain for the SFR • 

The WI line of Ibis loag aod in~ discussion (v.hidi luted oo less than six 
...-As), '"'ill be wnueo iD nnmbcr 165 ol lhc 23<d ol Mey, 1926 in tbrcc open 
lcttcn ~ rC6pcctMJy to t1oc magazine by 1..a1.,..,., Gitudcau aod &rthEl­
emy, in ..tiJCh each of tbeK will icbasb without adding ao)tbiaa tie", the argu­
ments alr...dy brouaJ>t to beat against I.Ary. 

2. l.tVY AGAINST ARMSTRONG 
It rtm•inJ Cot us to cliscuM tb.! dispute which arose abou1 the aamc time (1926) 

between Lucien Uvy and Edwin H. Armstrong. The lancr was lhcn a professor 
al Columbia University in New York, bu1 ai 1he time he had developed liis su· 
perhctcrodync in 1917·1918, he was a major in lhc U. S. Signnl Corps and was in 
Paris where I be Americans had set up a labomlory which was working in liaison 
with I he Milhnry Telegraphy organization. 

lo his 1926 book lh; Supcrheterodm~ Awl Syncqcgcncrntjon. P. Htmard-

I 

E 
Figur~ 4. One or 1hc circuiis io Armstrong's rrcnch po1cn1 No. 501,511 

ofDecember30, 1918. 

inquer publ4hc:d the respective arguments of Armstrong and U')I. The text of 
Arm>lruoa was reproduced from an article which bad appeared lwo years earlier 
in tbe />rottrtivrgr of the lRE [7J. 

As <iruec u ot m1y -m. Armstrong aruiouaccs In tbe orcruaa lines of his 
parer lbat "lbc ia\'Ctllion or the supcrbetcmd)'llC goes bade 10 the early months 
of 19111." On the oilier bnd, be seems entirely 11uware ol 1 be ,.ark ol U.y: bis 
IWllC i$ llC\Cr mentioned. H~. it is dilfiaib to believe IUI by 1926 Arm­
srrona woald be unaware that the 6r5l pat<m by I.Ary cb1cd from August 1917. 

ArmstrOC11 dct"1ls the follo!l.iag poinu.. When, in 1917, lhe Amcncans cnteted 
tbe war, the American Expcditiooary Force h3d 10 resolve lhe problem or re­
cci'lina damped wa~ of frequencies going from S00,000 10 3.000.000 cydes 12, 
wilh lhc fcwes1possible1un.ing adjustments. Now, I he rubes made in the United 
Stares at 1his lime had io1emal capacities thal were much roo high for this work. 

12. h CQuld In no w•y be a queslion or receivers ro be u<cd by 1 ro-0p1 ln rho field, since 
oon1tncn1al ond trunJCOntincntal com.murlica1ions were, •• cwcryono knuwt. carried on in 
con1lnuout Wll\><1 of kilomctric length. 
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At the beginnlng. lbc problem was solved "'thanks 10 I.be good will and energy 
of General Fcrri6 and his 11&11"; but it could only uvc been • temporary liOlu­
tioo, and ii 4 1hcn thal Anmlroog thought of dwtging the frequency llvov&h a 
betcrod)"llC and ot amrlifyi.ng lhls intermediate fttqucncy. There follow long 
comidtmioai by AraullOllg on the acf,.;onrogcs of the 511perbetcrod)'DC and its 
commercial IUCCCll, which WC ,..jJJ DOI dwell upon. 

Before moviog to U.}'1 response, we will cite the work of ArcutroQ&'• biog· 
raphcr L l.cuina (61 oe the work of Armsuong. Duriag u air-raid alert in the 
beginning of 1918, ArwlrOD& who was "'"'ching the r.Ud Crom one of the brid· 
gcs over the Seine and who nociccd the poor cffiaici1y of lhe anti-.Urcraft rire, 
wondered if ii would ooc be ~blc to detect airplanes by rcceivin& the weak 
electric O&Cillotions emlued by their ignition s)'Slems. I le c.11imo1cd 1hc fre­
quency involved al •more th:in 10,000,000 cycles" bu1 there cxls1cd 01 the time no 
receiver t1ensitivc enough for such !requeocic>. It wa.' 1hcn I hot he is supposed to 
have had the idea or frequency conversion. He filed a French potent on the 30th 
of Dc:ccmbc:r 1918, lhen an American patent OD the 81h or Fcbru11.ry 1919, wruch 
was granled on lhe 8th of June 1920 under the number 1,342,SSS. 

Lcs$ing goc> on 10 wiy I.hat Armsuoog received in February 19191he ribbon of 
Knighc of the Lq;jUD of I looor. Further on, he mentions the dilTcrcoccs "bich 
arOliC betwcco Armilrooa and ~ im=ton .,ho allegedly be! im~ 
systems "vJCucl>" rccallina 1i..1 ol Armsuong. '"l1>e m06I 1utp<il&n& of tbcoc 
claims· "'3' IW ol LicUCcll&Dl Lucien U.y ,.hom ArmillOOI hd met a (cw 
tima in Fra.ncc and ,.bole l)>lcm was >irtuall) uusablc. uJ "'hich broughl uo 
solution to the prubkm of detecting "''Cale enemy >igru4. Bc.iJc" I <>•ing adds, 
ooe caoo-OC juJ&c: the cWm1 or U")' coocc:rning the ~upcrbcu:roJync because or 
I.be £act 1ha1 the frc:och go-.c:rnment recompensed Arrrucrong for his tn\cotioo 
but never eccepctd the claims o( U")'13. 

There is how history is wrincn. 
Let us gel back 10 lhc book by Hfrnadi.oquer (2) wri11c11 In 1926. U")' answers 

the no1e by Arms1rong. Bui the more Armstrong cvincCll culm llctuch111c11l, the 
more U")' is aggres.~ivc, llS if on the defonsjve ... from auncks 1hu1 he hw. not 
yet had 10 face. Ri&fll out or the gate, Ury speaks or lhc: •trl~ of i11ex.uC1jludes 
I.bat Arnmrona'a CXpos6 is 1upposed to include. He says lhul he r1r11 gOI the 
idea or frequency C0ft\'Cr$loo la June, 191.6; lhaJ in 1917, Arm<ilrong "'a!. chief of 
the American rCSCMcll ac"ia: in France, and that ii was for lhll re&.\00 thal as 
soon 11 Uvy loolr: Out bu patCAI of the fust ol Aogusl 1917, be mllll ha\'C lurn­
cd of it, the Frmdi IC<'iccs ha\'iog communicalcd u to the 'llrooui. allied scr­
Wes. 

-We should DOC. 1bcn:forc, be surprised; amdudes U\y, ·a1 the coin6dcncr 
betwcco the Micas(>( Armlltocg and those of Uvy: This is a rllhcr pointed re-

13. Arn1>1ron& h•d a traafc cod Tiie lhrr:c invcntiolli or which he WllJ Ille mOM proud • 
tho MCillatln& runction or lhc tnodc, the 5Uperhctcrodyn ... and rrequcnoy modul•tion . 
were blnerly con1cJ1ed• tho oldllating triode by de Forest and n rew <11 hero; the ;uper­
htterodyno by Uvy and 01hera. FM by RCA. He lost mos1 or hi• trinl1 (he never hod one 
with Levy). llculcn by thCIC fullurc:s. ruined financially, and In ;phc or the backlog of all 
the greai American M>lcntlfie IWIO<iatlo!IJ who had given him prizeo •nd mc<JBIJ, he could 
nOI OYerQOfllo his dbappotn1mcn1J and took his own life in 1954 
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mark by Ury when one considers Lbat ii is likcly 1hat he hiauelf was inspired by 
a CCtlain DOie 'Millen by Lati ... 

3. AN Al1THORIZE0 OPINlON 

We shall end lhil r.tudy by citing the opinion of Lhc eminent Getman physicist 
Waller Schottky, lo whom 1he early days of t1dioelcctrici1y owe many discover­
ies. b1 October 1924, Scllollky published in the ~ of the IRE ISJ a 
$bon uudy ol lhc orialn ol tbe supcrhcterodyne. He stales lhal in the end ol 
1917, lhc Siemens t.botalory lhal be ,.-as iA dwge ol bad, like U.,,, worked on 
tK prcblcm ol Crcqucacy coovcrsioa. Voluatarily « DOI, Scbouky laves room 
for doobl oo tbe manner ia •tiidi he bad bca>me aware ol Lbc ,-.Jue ol tbe sys­
tem Is ii by cha.occ lhat he bad W>dcrtakcn this study Lhrcc monlhs after the 
applkatioo f« tbe rin1 patent WU rllcd by l.A\y (that of the 4Lh ol August 1917)? 
Or did he already liaYC knowledge of it (but bow, since it was wartime?) and had 
he remgni•ed iu value? Boch inlctprcwioos arc pouible. IA 111y case, to add 10 
lhe coafasioo, Scllouky dc:cluu Iha! U.,, bad appucntJy already patented his 
invcnlion in Eogland OD Lbc Sib ol April 1917 under tbe number 143,.S83. This 
poiJ1I woWd be wortla YCril)Ug. 

Schouky 5Weeps away iA this area the prioritiu of his aimpalliot Meissner and 
lho.sc or the Englishman Rowid. He keeps only the merits of the UY)' patcm 
and t.he Armstrona patent. Of the finl, be says that i1 is of ·rundamental iin­
portanee," and 1ha1 WI> mu~t consider Uvy u the true creator (oriainator) or the 
supcrhc1erodync sy:slcm. On the Other hand, he accords 10 Uvy only the meril 
for the idea (Lhe word), 10 gjYC to A1mwona the advanuige in the area of practi­
cal realizations (Lhe deed). 

On the date •hen ScbOltky wr01e//1at, it was r.till ttUC, since it wasn't until the 
same )Uf 1924 1bat U.,, brough1 out his rll'$l eommctcial supcrbclcrodynes, 
while Armstrong !via RCA) had already done go in the U. S. two years before. 
Bui it is only right 10 recall Lhnt the supcrbctcrodyncs made by 1he firm or Uvy 
(Radio L. L.) will know for fifteen years a well-earned commercial succe5s, with­
out mentioning tho fact 1hn1 frequency conversion will later on become vinually 
unique as the procedure for rccei\ing Hcruian wavu. 

CONCUJSlONS 

One can, ..;thou! risling much error, 1hus cbcribe the palhs of 1bougb1 which 
led to rcceptioa by rrcqucDC)' conversion. 

Al the beginning o( tho Fi1'51 World War, the idea or causing tbe incident wave 
to beat with a local oscillolor and lo 8'11pli(y the resulting inaudible frcqucacy 
wa$ •in the air: HowcYC<, Rouod 111d Aleu.ndcrsoo saw only the (debatable) 
valllC ol reducing '1alic. h wu in fllCl LM - ,.ho bad probably never seen their 
work - .mo thoclgbl ol making frcqucocy COG•-cnloo a 5)'Slcmatic mclhod ol n> 
ceplioo ol grca& selbilivity, ...ct broughl DOI a rc:w ol tbc ID05l s-•IJi!fnrial advan­
tages. 

But Lai.c was llOC able • and rcw good l'Cll(lD • 10 carry Lo lhc end by ~out 
his proposal Thal U.,, ~new ol the noie from UMll is highly likely, and he 
would ha•'C brought honor to himscl! by rccoipti.ting it. At lc&5l he had the merit 
10 use a aimed ampliricr af1cr hi. frcqucDC)' chan&er ...ct C$pecially to dC\'dop 
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theoretically and experimentally this method, 10 the point o( rendering it convc· 
nient lo use and commucially viable. 

As for Amutrona, in any ease his patent i$ postcnoc to th;at ol Uvy. We must 
gm him credit for ~""I carried OOI in the U. S. a ..,,U o( dt\-clopmcnt and ol 
pesf~ aitllil.tr to tllal ol Uoy in France. 

It ii the same with the UM:ntioa of the supcrbcteroc1)11C as ..,th tlw, more 
general, of the inwation ol wire.lcu tdcgnpby: if 11 ;. dilrocult to cbipate a 
wiique Ul\'CftlOf, one can at lasi say~ Lbctc "''aS a ·main pc:noo rcsi-so'ble," 
the ooc v.bo took on the unpleasant wort ol making an idea go from the almot51 
fairy-land domain of theory to the much more down-to-earth doma111 of practise 
and realization. ThCM: •main persons responsible; we believe, arc Marconi for 
wireless, and Ury and Armstrong for the superbcterodync. 
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Robtrt Champel.s 

Bom ).,. J<Jo. 1911 °""""'"Ill .,.,... 
"""'I T """"1"/i"' 1""' - l'lulipl. sp«· _,In tN -4 - "".,,,,,,,...,. of 
.-;c ........, '°' 1""' ..... CSF ;,. IN 

........ ~ r ... ~ • """""""' .... 
Jinttr-_. '°'"" """"' • "" -~ _,_, ... prof.-of~ 
pl>ysla. ~--. - -v "" "" 
dtv<MJpmtnt (In</ mDlli;/txllllr of dtr11onic 
tuba, 1n1mlu1tt1 ln10 RuniDll; 12 papat 
present~ 10 thtt Acudtitty of Sc;~ntts,· 2S 
di11a1~ anlc/tJ,' II pottnt1 ll0110fJ,' tk'ict a 
la11r<att of th• Acudtmy of Srit11u.r: ltolder 
of "La PulmtS Acutltmlquts•; sJIV<r mtdal 
of r ronsm 11$/0llJ 
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