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is ir veavon zeieies to improvements in slec width or 01 diñerent edge configurations adjacent 
com discharge Gevicss including cavity resonator ' s , the open sides . 

pecicu18217 such cevices of the multi - cavity The novel features which I believe to be charac . 
agostoa type . teristic of my invention are set forth wich paru 

is well koOwn that conventional multi - cavity ticularity in the appended cïainas , but the inven 
magnetoa oscillators wic similar cavicies 02 tion lisei? will besi be understood by reference to 
Sevio resogeLOTS operate in aëly one of a nu the following description taken in connection 

e OK iletea modes . Each oï toe Jificient with the accompanying grewing , in which 
odes o operacion involves a diferent instan . Figure 1 is a top section view , taken on the 

Gelecus phase dinerence between the osciliations line 1 - 1 of Figure 2 , of a multi - cavity electron 
generated in adjacent cavities . It has been discharge device incorporating one embodiment 
round nec as a ruis 123 310st emcicat and desir - of 07y javeztion ; 
Die 200s of operacion is utal referred to as the figures 2 and 3 aie axial section views taken 
7100e , " in woich ins Oscillations in adjaceni on ühe lines 11 – and DI - III , respectively , of 

38 dies ci us magnetron oscillator are 180° or * 16 Figure 1 ; and 
ediads out of phass with each other , or , in cther Figure 4 is a section view siailar to Figure 2 of 
VOROS , che set of alternata 2000e elements col . 2 modification of Figures l _ S . 
pied to the cavities is at the Dezinum positiva Referring ürst to Figures i to 3 , I have snown 
potentiel Wen 48 ouer or intermediate set of a multi - cavity magnetion having an anode struc 
alternate anode ele nents is a : d the maximum neg . 20 tute composed of a hollow cylinder i in the in . 
2 dve potential . 2 order to achieve remode opera terior of which are mounted by suitable means an 
Elion in convencional uti - cavity magactions , even number of radiallyeztending anode vanes 
16 is sustona13 to electrically connect alternato and 3 foining cavity resonators chersbetween . 
soce elesents togesaar by means of low in Tire vanes are unitorinly distributed around 
pecance conductors om " straps , " to lock alternate 25 the inner periphery of the cylinder I and ter 
mode bieneals and alternats cavities together minate short of the central axis to provide an . 

htc one sams pinase . Ons west of 622950 straps annular series of anode elements surrounding E . 
is to shift tie oscillation It ' squencies of the verl . . central cathode space . Each pair of adjaceno 
ou desirarle modes away from one irequency vanes cooperates with the cylinder to form an . 
od 19 rade without affecting the latter , thus an anode cavity resonator closed ai the outer end 
is gilitating the elimination of ine podesirable and open on two sides and at the inner end . Ali 
Todes og causing the electric 200 magastis held o? the resonator ' s aie electromagnetically cou . 
200itions suitable for the generation of the Tn . pleci together around the side edges of the vanes . 
Segitekis odes to lie ies away from those which If desired , in each end of the cyliader a diso 
favor as r ode . While the provision of such on having a central aperture of approximately the 
seans results in improved operation , iü involves - same diameter as the cachode space may be pro 
5 . Coisicarable increase in She complexities of the video in spaced relation to the adjacent sides of 

visa 200 in its gode of construction . the vanes , & and seated on annular shoulders 6 
The primary inject of any invention is to pIO in the cylinder " wail , to restrict the electro 

iës e muiti - osvity Baguetzon with 20 improved in magnetic coupling between adjacent cavity ToSQ 
Bucure for devoring t oas operation . . nators at the sides thereof . 
moother object is to provide suzh a structure in in accordance with my invention , the vanes 

3 ) s012 . going is 204 736 viiec . separating the cavity resonators are constructed 
uzun oloject is to provide a magnetnom of two different widths , ulze alternate vanes 9 nav . 

saode structure favorable to mode opsracion jag & soaller dimension parallel to the longitudi . . 
nich is sopis and easy to 080píscture . pai exis of the cylinder i tlen the intermediate 

I 2000icense 3 . Sy invention , de nag . vanes S , as shown in Figures 2 and 3 . 
2010 enode studiues forming the cavities , in . . A conventional in directly . - eated cylindrical 
stead of being alimis : 225 CORStructed of two dis . . cathode 0 , having end shields OL " ats ” 1 , is axial 

g iler forus 2zzsaged alternately elong the per ty mounted within the cathode space , to supply 
iphery of the 2720de . The desired 7 - 10de opez . elections therein ion exciting ühe anode resonators 

stion of a co vidies 29 be achieved in the type duiag operation of the device . The vacuum en . 
02 Degaszon 2 vis ac cavities open oni owo velope is completed by ead olates @ sealed to the 
sides by Dating Gas ? O sets of alternate ve aes o ends oï the cylinder : . The cylinder 1 . vanes 

CSsce stag A938 vibes of dimezet en 56 and 32 : ad discs are made of good conducting 
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metal , such as copper . It will be understood that tions having a different predetermined form , 
suitable means for maintaining & constant mag - whereby the resonator wall dissymmetry thus 
netic field parallel to the cathode within the cath - produced favors r - mode operation of the de 
ode space will be provided . Such means may vice . 
consist of permanent magnet poles P , Pi posi - š 2 . An electron discharge device having an 
tioned closely adjacent the outer faces of the end anode structure comprising a cylindrical con 
plates & shown in Fig . 2 , of an electromagnet duoting wall and an annulas series of spaced 
coil coaxhillyrcispusor vith respect to the cathode conducting radially - extending vares of equal 
axis . High frequency energy may be taken out radial dimension defining a central cathode space 
of the magnetron by any suitable means such as 10 . at their inner ends , each pair of adjacent vanes 
& coupling loop 9 Inked with the axial magnetic and said wall providing a cavity resonator closed 
fux of the electromagnetic full set : up taronaos beter and open on two sides and toward 
the resonators and forming a continu . tkond the said ' catirode space , and a pair of conducting 
center conductor of a coaxial transmission line wallonnecmt to the open sides of said resonators 
10 , as shown in Figure 1 . kan buat pacedat melhof said vanes to permit elec 

in operation , the anode structure and the * * * tromagnetic counting between adjacent reso 
cathode are connected to the positive and nega nators at the sides of said vanes , alternate ones 
tive terminals , respectively , of couro # drot of sit vages having a predetermined form and 
current potential and the radial electric del the roaming vanes having a different prede 
thus produced cooperates with the axial mag - 20 termined form , whereby the vane dissymmetry 
netic deld to cause the electrons supplied by the thus produced favors , remode operation of sald 
cattrode to form & rotating space charge withta device . 
the cathode space in the usual magnetron hasti 3 . A magnetron comprising an elongated cath 
ion . Thats space charge sweeps past the anode ode , an anode structure including an annular 
elements formed by the inner edges of the varres o series of spaced radially - extending . vanes of equal 
2 - and " moduchag high trequency voltages therein radial dimension concentric . with said cathada 
and setting up higb frequency fields in the reso and a conducting wall surrounding the outer 
tators . The high frequency magnetic flux of ends . at said vanes and providing with each pair 
this field within each carity maks with that of of adjacent wanes . 8 . cavity resonator elosed . ste 
the adiacent resonators around the sides of them its outer end . and . openian two pides , and toward 
vanem . The use of two different widths of the said : cathode , and means far establishing , & , can 
Vanes ? and I produces & Structure which is es stant magnetic feld , parallel with the exis af 
sentially symmetrical for the remode but strongly said cathode and said anode , and a pair of . com 
non - symmetrical for the other modes . This ducting walls adiacent . ta . the : open aidos . of . id 
tends to cause the oscillator to operate in the resonators but , paced from all of said . vanasta 
desired r . mode in which the dissimilar . adiacent permait electronegatic coupling between a 
resonators are 180° out of phase , and the similar jacent rasanatamente . the edes , at said . vanes de los 
alternate . resonators are in phase target anes et said napes boring & predeter 

Elsure shown modification of the structure mined form and the remaining vanes having 
of Fiqures 1 to 3 wherein the averall width of a different predetermined farm whereby the man 
all avanes is the mma and the disgymmetry af dimenm metry tbus produeod Lavors , mode . 
the vanes . is , produced by cutting away a portion e ration of saididario 
of the side odgmt of alternate vanes 3 to pro 4 . . An electron discharme device haring all 
vida notchos th The magnetron strueture is anode structuBe comprising a rias e adjacent 
otherwise the sea as in . Figurds 1 ta . Tareas aarity resonators eloped at ene end and open 
effects of the notaha da in uternate vanes is on two sides and at the other and and neparated 
similar to that of making the vanes of diferent condusminr wall . partons , and . apat diantar 
width . dircting walladiacentito the apenados o sit 

It is apparent , that the structure of my in resonators but maced from all of add - oonductor 
ventian achieved . . suhstantially the same results an ing wall Dertians toppemait . bectromagnetic . cpu 
Most conventional strapping in favoring , remode pling banden incent rarementors at ttu d ot 
operation , 19 . structure that is . abviously : auch maid wallporttong , atterrate . omes of sold weak 
simpler and earlier to annutasture than 2 parties extra predutermathiad width , and the 
strappad . magnetron ather wall partians baring a substantielky die 
While I have Indlanted only a few mobedi . ss at prodaterminoduction 

mants , of my , javentton , it will be apparent that . 5 . Andectaron : baro device hawtasan . 
my vention is by no means limited to the ode Kretire comprising & cylindrical contacto 
axant forms illustrated or une indicated , but that ing wall and an amun merles of spaced 
many variations may be made in the particular extending pactats inomnily from some wall and 
structure used and the purpose : for which it la defining e central catodo paos atithair tomu 
employed without derarting from the scope of ends , said cylindricimutand each patrot adfit 
my invention . esmot . forth in the appended daims . aert mannen protein condity resonator atositat 

I gladim : its outer end and open ' opítwo sidos and toward 
1 . An electron du charme deyip bring an aid oathode pouce , and a pair of conducttag 

anode structura ariding , . & . aeries of recent as mais ejacont to the operators of said rosomaton 
anoda carit nepoatare al agual depth : chovadint but spaced from 40 ofis vanos to : permitolog 
one end and agent . antuo atdos and at the other trormagnetic compitag between mencent . o 
end and reparated - by conducting wall ; portions , matarsiat the shtog otpadan , aturmatermann 
and a pair of conducting walls adjacent to the having poodoterradened width and thu athen 
apen sides of . saldrasenators but spaced from Vaniharing & . bubutantially dinherent preden 
all of said conducting wall portions to parmait mind width . 
électromagnetic coupling between adjacent 6 . Armagnetron comprtain mielonated arthagen 
resonators at the sides of solid wall portiap ade an anode atracting including : m a le 
alternate ones of aid wall portions being marise of maced . radially tanding vad , 
predetermined . torm nad . the remaining wall gathe 76 canturto withi naid onthoda and ; & conductinen 
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2 1 7 g = . . . . . . . . . . . … series of spaced zadially - eriencing vees Of Globi 
cert Tepes eo province vie said , 72250 * Savino radial dissension 00 10o wiose : caucas 
resona Sor gicsec et eis Cute ac 220 2 . 70 a conductiag wali Surrounding De Out 
two sides enc o saio cachoce : 20 , pale che eads of said yanss and providing with each je 303 nching US sjece pe sides o 5 of adjacent vanes a cavily resonator closed ab its 
saic resonadors but 32502 DOLI EI said Toge cucci ed and on two sides and open on the other 
To poimit sictzonde entic coupling Lewe two sides and toward said cathode , and means 
jacent c ' esonators at De si - iss ci said yames , 23 . for establishing a constant siagnetic Deld pares 
eos icy estabiistage : 32ste gacus in allel with the axis of said cathode and said an 

paralisi with 003 ezis oi saici cathode , iezgais 10 ode structure , alternate ones oi said vanes having 
Des oi said vezes 18v6g a predetermined i a predetermined foro 802d the remaining venues 
and the other 739 harig s substantials - having a differen ? ( predetermined for , all of said 
fetes predetermine wice Wiercio Allüdle or resonators being elecéronagocüically coupica fou 
stabda oï said naguonomis ievodec gether acou20 cze side edges of saic vangs . 

7 . Bisctron dischszge Gerice having to is 13 . An electron discharge device navig 8 : 30 am 
ode stucture providing a sozicsot adjacen . 39vity cde structure comprising & series oí adjacent 
68 . 18 : LOT ' S closed 85 026 3 0 33 UG cavity resonatOIS Closed at one eno 200 Opcia ou 
Cuer : 18 20 separated by conducting val two sides aud ai the other ano ano separated for 
ons of the sake gids , artesats ones only of conducting wall portions , alternate wali portious 

caid wall porticos Baing garsiaily CC Vej 20 haviag & predetermined widia and the other well 
Wiere oy ve 72c0 dissynger Du : produs porcions maving a substantially dineres pueOG . 
187013 0100e cperation of Cae device . termined width , all of said resonator ' s being elec 

Se slecion dis 18 99 Cevice having s es tromagaetically coupled together around the side 
ode structure corrisbg a cyliorical 3oduce sages of said wall portions . 
Tag Well , en 2008 series of spaced conducting 95 14 . 60 election discharge device bavi : g an ana 
vanss or üne sasos vidia extending tadiai ods structure comprising a cylindrical con @ uccin 
waroiy irou said wal o ceaping € 393e i ng wall aad an annular series of spaced vents 
cathode space ad viveir jouer ends , saio vanes and extended radially jowardly fi ' on said wall 290 
saca pair oz adjaceno walis zoming a cavity zes . defining a central cathode space et cheir inne 
onacor closed aü its outer and and open the 90 ends , said cylindrical wall and each pair oi acja . . . 
said cathode space , 9 . 1 staate ass gaiy oi saic cent vanes providiag a zespirator closed at its 
vanes being partially cut away , whereby ine vans outer end and open on via sides and toward devic 
disspesiety Chus pzodus30 18 : VOTS Tuinode opera cathode space , alternate vages having a predc . 
100 Ji tas smiec . termined width and the other vanes having a 

9 . magnetica Coprising an elongated ca substantially diferent predetermined width , all 
ode , 202 8200e structul ' s acluding 9 . apaniak of said resonators being electromagactically cou . 
series of spaced radially . exie : 10ing yanas oz the pico together around the side soges cö saio ve : 205 . 
same width 30 centis wiga said cachode 0 2 15 . E magnetron comprising and elongatec 
Copaucing wal surrounding the ouée ends or catdoce , an anode structure including an annulaz 
sach pair o côjacent yeaeg 30 ozoning w do series of spaced radially - extending vanes 003 . 
said yazes a cavity resonator closed as its outer centric with said cathode and a conducting wall 
cod az? on iwo siões 820 open on the cover SWO Surrounding the outer ends of said venes and 
sides and towaza saia cethode , and means sop providing with each pair of adjacent vaucs a 
establishing 3 : Sopstaas magactic acid pazalie : cavity besonator closed at its outer ed ad co 
With Se azis I said caine , aidsm325 026S i UWro si @ ss and open on the other two sides and 
only oi said y es being partially cui away : towarc said cathode , 200 means for establishing 
wherecy te vee dissyouneizy Shaus Oloduced 9 , constant magnetic field paraliel with the arris 
TS TOTS T - mode Opercuca ci 33 megaeios . o saio cathode , alternate ones of said venes nava 

2 . An eicctzon . discharge device baring a1 . em . ing a predetermined width and the other vanes 
ode siructure providing a series of adjacent savily having s . substantially different predetermined 
reson & LOIS O encei deput ciosed 20 ae ed 322 widta , 21 . of said resonators being clectroSaga 
open two siões 2 . 26 et che other cad 80 sep . aetically coupled togecer & zound two sicie coges 
arated by conducing weë portions , elemzavus oë said yazes . 
ones of said wall portioas sving predeter 13 . An electron dischaige devics comprising & 
mnineo form and te afslag wali poldidas 19 , 7 fe cyiindrical conduciing wall closed at its ends by 
ing a fierent predetizioso form , si o saio en0 walls to form an evacuated envelope , am 22 . 
resonators being electromagoencally coupled to . oce structure including an annular series oi 
getner around the site edges of said wall 200 spaced conducting vanes extending radially in 
107 . yardly from said cylindrical wali , the inner edges 

An election disolergs device having a . . . o of said vaaes ioning and expulaz sexies oi asiode 
oce sizuoiure cosprising 5 sylindrical cours ele nents deíining a central cathode space , air 
ing wall and 20 21ular series of spaced com elongated cathode mounted axially within seid ducciag redisliy - szezoing veces që squai : 91 spacs , sach pair of adjacent vanes together with äimeasion gentag & cezai gethacde specs ac said cylindrical wail forming a cavity resonator 
Speir inner enos , saci pai o adjaceat vanes 220 s connected between adjacent anode elements and 
said wal providing a cavity 28sonator ciosca ai clcseci on two sides and the outer end and open its Olter egd aan soen C2 wo sides 200 coward on the other two sides and toward said cacinode 
said cathode specs , alternate 02es of said vede a sca conducting plate incunted within saic 
having a predetersized 1021 020 the remain cylindrical wall between said vanes and one of 
ing vangs having a criters 10 predetermined TOIT , said ead walls , said piate being spaces from the 
ali bi said resonators being electromagazetically sides of said yazes Úc pernic electromagnetic 
coupiec togetier 270000 42o side edges csaid coupling between adjacent resonators aš ne sides 
79239 . thereof , alternate ones of seid vanes having a 

52 . mag . com Comprising oogstec predetermined îorm and the remaining yanes 
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