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This invention relates to the Combination Of 
energies haVing diferent frequencies,and m0re 
Darticularly t0 heter0dyne circuits? 
Itisfrequentlynecessarytocombineenergies 

öin orderto obtain resulting energy of diferent 
frequency,particularly in modulation and in 
heterodyning,In heterodyning,the frequencies 
inVGlved are usually relatively closely adjacent, 
SO that the tuned circuits for each of the fre 

10 quencies,unlessreactiveyinsulatedinsomefash 
ion,areapt to afectoneanother duringthe 
tUning of one or the Other,With short Wave 
energythis dificultyis quitemarked,evenifthe 
freguenciesarenot close,It is a primary ob 

15 jeCt of myinVention to prevent Couping between 
Such circuits,sothatthey maybeindependenty, 
tuned,andthisIdo bycoupingone ofthecir 
Cuits to the Combining means through an un 
tuned Or detuned couplingtube? 
When dealingwith very highfrequenciesthe 

Capacitive Couplingbetweentheelectrodes of the 
coUplingtube may becomeappreciable,and in 
SUch case Ifindthatthisobjection may be over? 
COme bythe Use of a,SCreen?gridtubeasa,Cou? 

inSUlation? 
It may prove desirable,in Some Cases,to uti 

lize a,harmonic of the localoscillator frequency 
for Combination with the received energy,and 
in Such case the practice heretofore has been 
t01etthe detectortube whichis Usedto Combine 
the received and locaiygenerated energiesalso 
functionasa harmonic generatorforthe1ocaly 
generated energy,In accordance with myin 
Vention,forthis purpose I merely biasthe cou? 
plingtubeSuficientlyto caUSeittogeneratethe 
deSired harm0nic Whichisto befedtothehetero 
dyne detector? 
My inVentionis deScribedmoreindetailinthe 

folowing Specification,whichisaccompanied by 
8 drawingin Which?igure 1isa,Wiring diagram 
for a,heter0dyne receiVer employing my inVen 
tion;and Figure2isa m0dificationin whichthe 
receiver circuits are Symmetrical pushpul cir 
CuitS. 
Referringto Figure1itWillbeSeenthatenergy 

iscolected on an antenna,Circuit 2,and coupled 
througha Coil 4,to the resOnantinput CirCuit 6 
ofanamplifertube3.·Agroundedastatic shield 
10 may be provided between the coil 4 and the 
circuit 6in Order to preyent CapacitiVe C0Upling 
therebetWeen,The an0de Of the tube 8 i8 C0n 
nected to a reSOnant Circuit 12,Which,iike the 
circuit 6,istuned t0the frequency of the desired 
signal,This reSOnant CirCuit f2 actSaSan Out 
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pling tube,in Order to improve the reactive 

(CI?250?20) 
put circuitfortheamplifiertube 8,and alS0aS 
aninput circuit forthe heterodyne detector Or 
combiningtube!?,whichisgivenanasymmetric 
characteristic by means of a blocking COndenSer 
16,andasource of highnegative bias potential 
18,Theenergywithwhichthe receivedenergy 
istobeheterodynedisgeneratedina 10Cal0SCil 
1ator20,theresonant output circuit220f which 
istunedtothefrequency ofthelocallygenerated 
energy,Thiscircuitiscoupled to the control 
electrode of the detectortube 14,preferably by 
a1ead24connectedtothe1owerpotentialside of 
theresonant circuit 12. 
Now,in accordance with myinvention,the 

meansconnectingtheoscillator20withtheheter? 
odynedetectorincludesanuntunedCouplingtube, 
herenumbered26,Asshown,theresonantcir? 
cuit 22isconnected to the Control eleCtrOde Of, 
the coupingtube26,andtheanode of the Cou 
plingtubeisconnectedtothelead24andthence 
to theresonant circuit?42andthe ControleleC? 
trode ofthedetectortube14,Thetube26,may 
be consideredas untuned,or,including CirCuit 
12,as,detuned?Whendealing With Very high 
frequencyenergythetube26,aswel18stheam 
pjifiertube8,maypreferably be of the SCreen? 
gridtype?As is Customary,the SCreen?grid Of 
the tube 26ispolarizedat the proper potential 
by a battery 28,but is connected directy to 
ground,with respect to radio frequencies,by a? 
blocking CondenSer 30? 
Theanode of the detectortube 14 mayinclUde 

a high passflter32forby-paSSingtheradio fre? 
quencycomponents of the detectedenergy,and 
the output,if anaudio frequency,is tranSlated 
inanysuitabletranslating device34,hereShOWn 
coupledtotheanodecircuit of thetUbe f4 by a 
transformer36. Itshouldbeunderstoodthatin 
thecase of asUperheterodyne receiVer the Out? 
putfromthe detector14may beanintermediate 
frequency,which thenis further amplifiedin an 
intermediatefrequencyamplifier,beforethefinal 
detectionandtranSlatiOn, - 

It will be noticed thatthe VarioUS Stages Of 
theapparatusareshielded to prevent mutualin? 
terference,andthenecessityforthisshieldingin? 
Creases Withthefrequenciesbeing handled? 
Ifa harmonic ofthe local OScilatorfrequenCy 

isto beemployedinthe heterodyne detectorthe 
negative bias of thetube 26is made Suficiently 
hightogivethetubeanasymmetric characteris 
tic,in orderto provide harmonicSinits Output. 
In ordertoprovide symmetricalreceiving cir 

cuitsitis often desirableto employ pUshpUllam? 
plifierand detector Stages,In SuchCaSethelOCal 
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2 
osclatormay readilybeconnectedsymmetrically 
to the pushpulinput circuit of the heterodyne 
detector,which provides considerable insulation 
against mutualreaction betweenthetuning ofthe 
oscillatorandthetuning of thereceiver Circuit? 
?owever,at very highfrequencies Ifindthatthis 
aloneisnotsuficiently preventative,andthat my 
invention may beapplied to thistype of CirCuit 
with equalygoodresuits?Anarrangementillus 
rating thisis shown in Figure 2,in which the 
antenna,Circuit 2iscoupledthroughaCOil4,pr0? 
vided with agroundedastatic shield 10,to the 
resonant input circuit 6 of a pushpullamplifier 
stage usingthe amplifertubes 52 and 54,The 
anodes of thesetubesare connectedin Series by 
the resonant circuit 12,whichactSasa pushpul 
output circuit fortheamplifertubes 52 and54, 
andasa pushpulinput circuitforthe heterodyne 
detectortubes55and58,The anodes of the de 
tectortubesare connectedin Seriestoan output 
coi 60,Whichis Coupled toatranslating deVice 
34,Condensers 62 may be used to by-pass the 
radio frequency components of the detected en 
ergy. 
The Control electrodes of the tubes 52 and 54 

arebiasedbyapotentialsource62,whichiscon 
nected to themidpoint of the coil of the input 
circuit 6,whilethe detectortubes56 and 58 are 
biasedfordetectoraction by a Source 64,which 
is coupled to the midpoint of the resistance 66. 
The anodes of the tubes52and 54are polarized 
from a potentialsource 68,Whichis connected 
to the midpoint of the coil of the circuit 12,and 
the anodes of the detectortubes 56 and 58 are 
polarized by asource70,connected tothe mid 
point of the output coil60,Theoscillator 20is 
Connectedthrough a coUplingtube26and8 le8d 
24tothe midpoint ofthe coiloftheresonant Cir? 
cuit12,This beinga2eropotentialpoint with 
respecttothereceivedfrequency,thereisanim 
mediate reduction in the tendency for reactive 
coupling betweenthe circuit 12 and the oscil 
1ator circuit22,andanyremainingtendencyis 
COUnteraCted by the reactive inSulation betWeen 
these circuits Whichis provided by the coupling 
tUbe26? ? ? 

In this Case the tube 26need not be8,screen? 
grid tube,and preferaby is not a screen?grid 
tube beCaUSeit is desirable to proVide a,tube of 
lowerimpedance than is obtainable in the ordi 
nary Screen?grid tubes,for the reason that the 
tubeis Coupled to the mid potentialpoint of the 
coil of the circuit f2,and must feed that circuit 
with considerableenergy. However,if a lowim 
pedance Screen?gridtubeisaVailableit may Wel 
be USed? - - 

Asbefore,the Controlelectrode of thetube26 
is biasedfrom8Suitable Source of biasing poten 
tial,the m3gnitUde Of Which determines Whether 
Ornot the Couplingtube 26 is to act also as a 
Harmonicgenerator. 
Inthe ClaimSWhich folloW Ishalluse theterm 

“untuned”to mean either untuned or detuned, 
broadly,that is,an electron emission tube ar 

1,997,012 
rangedprimariy,notforamplification,butrather 
forreaCtiVeinsulation? 
IClaim: - · 

1,In combination a Source of radio frequenCy 
energy,shieldingmeansfor Said Source,8SeCOnd 
source of radio frequency energy,the frequenCy 
ofsaid1ast namedsourcediferingfrom the fre 
quency of said frst named Source,shielding 
meansforsaid1ast named Source,a,thermioniC 
devicefor combiningenergiesfrom both of Said 
sources,shielding meansforsaidlast named de? 
vice,anaperiodic screengridthermionic device 
forcouplingone ofsaidsourcestoSaid Combining 
device,andshieldingmeansforsaid Couplingde? 
V1C6? 

2. Meansfordemodulatingasignalmodulated 
high frequency carrier comprising,thermioniC 
meansresponsive tosaid Carrier,thermioniCreC? 
tifyingmeanscoupledtosaid carrierresponsive 
means,a thermionic oscilationgenerator,and 
means for coupling said thermionic responsive 
meansandsaidthermionic oScilationgenerator 
tosaidrectifyingmeansandfor preventingreaC? 
tionbetweensaidmeanscomprisingaScreengrid 
thermionictube havingits inputelectrodes COu 
pledthroughanuntunedcircuittoSaidgenerator 
andits outputelectrodescoupled to Said recti 
?er,andseparateshieldingmeansfor Saidrecti 
fyingmeans,forsaidgenerator,andfor Said COu? 
Dlingtube? ? , 
3.Incombination,asigna18ource of energy, 

anothersource of energy comprisingan OScila 
tiongenerator,a,devicefor combining Saidener? 

5 
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gies,a path coupling Said Signal Source to Said, 
device,andanother pathincludinga SCreengrid 
tube forcoupling said oscilationgeneratorto 
Said device,and Separate individual Shielding 
meansforsaidsources,saidscreengridtubeand 
Said deViCe. - 

4,In combination,in a,heterodyne reCeiVing 
circuit,anantenna,anelectron discharge device 
havinginputandoutput circuitstunedto thein 
comingfrequency,said input CirCuit being COU 
pledtosaidantenna,SaidoutputCircuitinCluding 
an inductance,a,detector,an oScillationgener? 
ator,a connection from one end of Saidinduct 
ance to said detector,and a connection from a 
point intermediate the ends of Said inductanCe 
tosaid oscillationgenerator,Saidlast COnnection 
includingan untuned screengrid coupingtube5 
for preventingreaction between Said oScilation 
generatorand Saidoutput circuit? 
5,Incombination,asignalsource ofenergy,an 

oscillationgenerator,a,circuit tuned to the fre 
quency of Said signal Source comprising an in? 
ductance,a device for combining the energieS 
fromsaidsignalsource and Said oscillationgen 
erator,a,Connection from Said SignalSOurce and 
fromsaiddevice tothe Same terminalofSaidin 
ductance,andaconnectionincludingaSCreengrid 
tube from a point intermediate the ends Of Said 
inductance tosaid oscillationgeneratOr, 
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