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metal, such as copper. It will be understood that
suitable means for maintaining a constant mag-
netic field parallel to the cathode within the cath-
ode space will be provided. Such means may
consist of permanent magnet poles P, P’ posi-
tioned closely adjacent the outer faces of the end
plates 8, as.showa in, Eig. 2, or.an electzamagnet
cofl coaxisllyrdispesell with respect to thecathode
axis. High frequency energy may be taken out
of the magnetron by any suitable means such as
a coupling loop 9 linked with the axial magnetic
flux of the electromagnetic fidld set: up-in:omeof
the resonators and forming a continuationrof'the
center conductor of a coaxial transmission line
19, as shown in Figure 1.

In operation, the anode structure and the
cathode are connected to the positive and nega-
tive terminals, respectively, of a-source of direet
current potential and the radial elecixic Seld
thus produced cooperates with the axial mag-
netic fleld to.cause the electrons sypplied by the
cathode-to 'form-a-rotating- space tharge within
the cathode space in the usual magnetron fash-
fon. ‘This space charge sweeps past the anode
élements formed by the inner edges. of the vanes
2-and '$ mducing high frequency voltages therein
and setting up high frequency fltelds in the reso-
nators. ‘The high . frequency magnetic ‘flux .of
this fiéld within es¢h cavity Inks with that.of
the sdiscent resonators around the sides of the
vanes. The use df two different widths of - the
vanes 2 and ¥ produces & structure which 1s es-
sentially symmetrical for the r-mode but strongly
non-gymmetrical for .the other modes. This
tends ‘to cause the oscillator to operate. in the
desired s-mode in. which. the dissimilar adjacent
resondtors are 180° out.of phase.and the similar
alternate . resonators are.in:phsase.

.Figure 4 shows & madification af. the. structure

1 .to 3 wherein .the .averall width. af
.vanes.is.the same and.ths. dissymmetry of

thammh-umdtemnbe ’vaauh
that of. making the vanes of differsnt

JIt.is.apparent. that the: structure af my.in-~
vention . achieves. sahstantially the same-.results
as conxentional strapping  in favoring =-mnde
operation,. in.a. structure that iz obviously.muoh
simpler and easier to msnufasture than »
.magnetron.

While I:have. indicated .only & few embedi-~
.of my.inventtan, it will be apparent that
my imen is hy no means limited to the
exact forms iHustrated or use indicsted, but that
many varistions may be made in.the particular
structure used.and.the purpose for which. it ia
employed without departing from the scope-of
my. invention.as®set forth.in: the gppendad elaims.

T cladm:

1. .An eleciron -discharge device having can
anode structure providing .a. series -of adjacent

5%

apen . sides . of .sald .resonators but spesed. from
all of said.conducting wall portions :to permit
électramagnetic coupling betwesn adjscent
resonators at the sides of sald wall portions,
alternate - anes..of .said wall portions hawing &

1%

tions having a different predetermined form,
whereby the resonator wall dissymmetry thus
produced favors x-mode operation of the de-
vice.

2. An electron discharge device having an
anode structure comprising a cylindrical con-
duating wall and. an annulas serles of spaced
conducting radially-extending wames of equal
radial dimension defining a central cathode space

-a% their inner ends, each pair of adjacent vanes

and said wall providing a cavity resonator closed

-t {ter outer emdand open on two sides and toward

said -catlrode space, and a pair of conducting
walls.adjacent to the apen sides of said resonators

15 buk spaced:fram adliof sald vanes to permit elec-

tromagnetic conpling between adjacent reso-
nators at the sides, of said vanes, alternate ones
df said-vanes having a predetermined form and
the::nemsining vanes having a different prede-
termined form, whereby the vane dissymmetry
thus produced favors r-mode operation of said
device.

3..A magnetron comprising an elongated cath-
ode, an anode structure including .an annular
series of spaced radially-extending vanes of equal
radial dimension concentric. with said cathode
and a canducting wall .surrounding the .outar
ends ef sald vanes.and praviding with-each, pair
of adjacent vanes. a. cavity resonatar elosed sk
its. auter end.and. open.an .two-sides. and toward
said: cathede, and means for. establishing &.con-
stant megnetic ficld parallel with the axis af
said cathode. and said.anode, and a pair of. cane
ducting walls adjacent-ta .the: apen sides. of sald

&5 resonators. but. apaced. from.all of said vanas .to

permit electromagnetic ecoupling betweean od~
jacent resenatans-at. the. sides. af said . vanes, al-
ternate onea ol sald vames having a predetar~
mined form.abd the remaining vames  heving

48 a different;predatermined farm, wherehy the vane

70 Vanes

disgymmetry thus: produeed .favors. »-mode..op-
eration af said:dewice.

‘4, AD -eleetren discharge deviee hewing am
anode structure comprising a.acries of adjacent
cayity ‘mesomstors gloseil ai. ene end and opes
on two-sides and at: the-other end and separaiad
by eondusting: wall - parsions,. and a. pair of : con»
direting walls ‘sdiscent: to the open-sides: of asig
resonators but spaced. from:adl of ‘said-eanduet~
ing wall’ pertions torpermit electromagnetic cou-
pling between siljaeent resomnators at the: sidssat
sabd wail portions, aiternate omes of said - welk
portions haying: s predetermined width, and: the

aother-well-partions having: & substantially -difiass
ent vmdmmhed widdix.

.§. :An electron: diacharge ‘device having :an:am-
ode xtructure:comprising s: cylindrical: conduots
ing wall andl an spmulsr series of spaced vanes
extending radially: inwarndly from sai¢ wall:end
defining :&:central . eathode: space -at  their imer
ends, salid eylindrical 'wail-and each pair-of: adfs-
ocent vanes providing eroavity resonator closed:at
its outer end and-opemr-on‘two-sides and toward
safd oathode space, amd & peir of  eonducitng
walls sdjacent to theopensides-of said resonaton
but spaced 'frem 41l of safd vanes to: permitselosw
tromagnetic ‘coupiing detween . adimcent. reso-
nators.at the skies of anid vanes, alternatervanes
having  a -pradstermized ‘width axd the aother

vanex:having s subhstantislly  different : predetan-
mined width,

8. Aimagneiren mmpmh&mmmp
ade, an anode -atructune ineluding an annuise
serias .of - spaced . radislly-extending vames come

nmdetemlmd.tom and the remaining walkpox- 7§ caniric with:sadd gathede.and: s conducting wall
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