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Variations upon an electron beam Imay be eim 
ployed. To Secure the highest obitainable ollitipllit 
frectlencies, the fundamental freguency Imay be 
Ch0Sern at the Upper limit of fredtlencies Which 
Can be generated directily, as for eXailiple, by 
means as an Ultra-high ftequency OScillator op 
erating by Virtue of Velocity Wariation, and a 
Wery high imultiple freguency Imay be deriWed 
therefr011 by USe Of the 3ppaiTatis aild Illeth00S 
CIeSCIribed tle:Teirl, 
In any of the Systems desCribedi, the electrol 

beams Imay be foCUSed adWantageOUISly, USing 
km0Win Irileans, either electrostatiC Or Imagrietic i1 
Imatute, and the Imagnetid foCulSing fields Imay be 
prodUICed either by pe:Imanent Imaginets or by 
electro-Inaginetic IT1earaS. 

Useful poWer at the inal freculency i1ay be 
WithdraWin from any of the Systerms desCribed by 
USirag an inductive loop and a, Contlected CoaXial 
tranSImiSSion Hirle as Sh0Win in Fig. 4 Or by any 
Ottler SUlitable ineanS. 
"Whatis Claimed is: 
1. In a, firequlency Chainger, a, Source of WayeS 

of a given fundamental frequency, means to 
ihitiate Bild Iriaintain a, plultality Of beaIIls of 
Charged particles, Imeans for impressing density 
WariatiOnS upoin eaChl Of Said beardSil alCCOrdailCe 
With the ftIndamental WaWes in UInlike phases, a 
IreSOilatO1 tUIned to a, 11tltiple of the furadaineIntal 
freCUIerlCy, aild Illealins acttlated in CC11111OIn by 
Said bealians to energiZe Said IreSOImator at the 
reSonant freqUIeracy thereOf. 

2. In a, firequiler1cy COInVerting System a, Source 
of WaVes of a, given fundamental frequency, 
I1eans to initiate and 11aintain a, plurality of 
beams of Chairged paticles Sulch as electrons, 
11eans for denSity Warying each of Said beams 
in a CCordance With the fundaimental Waves in 
UInlike phaSeS, a, 1eSonatior tUIned to a, 1multiple 
Of the frequency of Said WaWes, 11ealins Whereby 
Said beans are Caused to Ireact SUlccessivelly Upon 
Said IreSOilat01 to energize the Same atits Iresonant 
frequency, and Imeans for eXtracting energy 
1T01 Said IreS01atioir at Said IeSOImaint frectiency. 

3. In a, freguency Converter, a, Source of Wayes 
of a, giWein ifundailental frequlency, a, pair of elec 
tron be3m deViceS, ineams for Welocity Warying 
Said beails in aCCordance With the fundamental 
WaWes in Opp0Site phases, 1means aSSociated With 
eaCll beaIn tio COInVert the WelOCity Wariations to 
COrreSponding density Wariations, a, 1tesonator 
tumed to tWice the fundamental frequency, and 
11ealis actillated jointily by both beams to energize 
Said IreSolatior at tWice the fundamental fre 
CUleilCy. 

4. In a, freCUIer1cy Changer, a, Source of WaWes 
Of a giWeil fuldamentai freditlency, an eWalCulated 
elVelOpe, 11eams COIntaimed Within Said enVelope 
for projecting a, pllIrality of beams of Charged 
pairtiCleS, meails for denSity Warying each of Said 
beaills in BCCOldair1ce With the fundaimental WaWes 
in UIllike phaSeS, a, 1reSonator tUIled to a, 1multiple 
of Said fildailental frequency, 11eans Contained 
Within Said einWelope aild actulated in Common by 
Said pluirality of beamSto einergize Said 1resonator 
at the 1resonant frequel1Cy, aild a load Circuit 
Coupled to said IreSonator. - 

5. In a frequlency Changing SySter1, an eValCulati 
ed enVelope, imeans Contained Within Said enve 
1ope to project a plurality of Streams of electrons, 
Said streams being concentrically and coaxially 
arranged With respect to each other, insulating 
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11eans separating the said indiVidual streams of 
eleCtronS, 111eahs indiVidtal to each strealin for 
dellSity Warying the electroms of Said stream in 
aCCOrdailCe With a fundamental impresSed Waye 
in UIllike phaSeS, a, 1resonatior tumed t0 a, 1multiple 
Of Said fundamental firequency corresponding to 
the Inlimber Of Said Strearms 0f electronS, and 
IllealSactillated in Commoll by Said plurality of 
Streams t0 eleigiZe Said IeS01ator at its IeSomant 
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ITeCUIe1Cy. 
6. In Combi1ation, a, SOUTCe of W3Wes Of fulda)- 

1ental frequlency, a holoW IeSOImating body tuned 
to a hationic Of Said flindamental firequency, a 
pltitality Of 11eamS?for initiating and Imaintaining 
distimCit electiOil Stirearins,a, plUIrality of means for 
COUpling betWeen aill election Stream and an eled 
titormaginetiC field Within said holoW Iresonant 
body, each of Said Coupling imeans SerWing to Coul 
ple Oile Of Said electron Streans to Said ele:Ctro 
IBagnetic field, 11eans to displace the Irelative 
phases of fUIndaimental WaWe ifeCitleincy efects in 
the IreSpectiWe electron strea1s Whereby Said hol 
loW IreSonating body is energized at said harmonic 
frequency by Said electron streams successivelly, 
aild Imeals for eXtraCiting energy firon1 Said hol 
IOW iresonating body at Said harimonic fitequency, 

7. In a, harmoic gemerating System, a, holloW 
IeSOmating body, Ineans defining a, plurality of 
electron per1eablegaps Within Said body, 1means 
for initiating and Imaintaining a plurality of elec 
IOil beaIllS, Oile of Said beans pasSing through 
ea Chl of Said gapS, a, SOUICe Of WaVes Of UIndairler1 
tal freguency, 1means for varying a characteristic 
property of each of said beams at a rate corre 
Sponding to the frequency of Said fundamental 
WaVeS, and Imeans for CallSingsaid electron beams 
in Irotation to Ireact SUlccessively in said gaps to 
ethergize Said holoW 1resonant body at said har 
Imonic frequler1cy. 

8. In a, harimonic generating System, a, Source 
?f WaVes of fundaimental frequency, a, holoW Ires 
OImant body tutimed to a harmonic of Said funda)- 
Imeintal frequleincy, 1meams for defining an electron 
peri1eable gap in Said 1tesonating body, 1means 
for initiating arld Imaintaining a, plurality of 
Strealins Of Chairged partiCles and directing a, plu 
Iality of Said Streams through Said gap, indiVidual 
11ealls for dellSity Waryillig Said Streams in accord 
BilCe With Said WaWes of iftildamental firequency, 
and ineamS ifor Shifting the 1elatiWe phases of the 
IrespeCtiWe denSity Wariations of Said Streams 
Whereby Said holoW IreSonating body is energized 
by the combined SUCCeSSiWe denSity Wariations of 
Said Strearls paSSing through Said gap. 

9. 1m Combilination With the arrangement of 
Clairl 8, Illealins for deilecting Said streams to Iren 
der the paths of a plUIrality of Said Streams sub 
Stantially Colinear through Said gap. 

10. IIl a, firequlency IUltiplying SyStem, 1means 
to initiate aind Imailtain a Iplurality of beams of 
Charged Iparticles, 1means for impreSSing Charge 
deraSity WairiatiolS Upoll eaCh of Said beams in 
synchronism With a given Wave the frequency of 
Which is to be InUltiplied, 11eans for displacing 
the IrelatiWe phaSes of the Said Charge density 
WaTiationSas betWeerl the IreSpectiWe beans,a, 1res 
onator turned to a, 1Ultiple of the giWen freguency, 
and 11eans actillated Sulccessively by said beams to 
energize Said Iresonator at the Iresonant frequency 
thereof, - 

RE:YMIOND J. KIRCHER, 


