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- <11.Claims.
i |
“*My imvention-relates torelectron:discharge-de-~
Viceszand: more:particularly:to-maegnetrons:-em-
zploying: cavity resonator:eircuits,
13 0ng type-of:magnetron:referred: to:as amulti~

“segment: cavity.resonator:type includes azcathdde

~surrounded by:san:ancde-member ~having :a:plu-
rality of andde: segmentszadjacent:the: cathode.
iThe anode -member:may:be- g, cylinidricali.block
rbrovided with-azcentral:chamberswith: a plurality
.:oﬁ:»ra:dial-lytdimectedsslo,tsvextend;ng’ from-the:cen-
3tralachamber::-in'swhichibheacat:hdde‘:‘-:-is:.positioned.
“The:portions of:theanode memberibetween: the
-slots provide:the -anode .segmentssand «the-slots
sprovide:the:cavity:resopators, :
Insanother:form-the: ariaderblotk-may be:pro-
~vided wwith - g “longitudinally ~extending :-central
schamber +having spositioned ttherearound : other
~chambers.of:cylindrical:form: parallet to:the cen-
“tral-chamber:and:connectedito the central cham-
~beridby:means:of ilongitudinally - extending: slots.
“Fhe:portions:of:the: anddesbetween:the-slots again
provide the anode :segments, -andthe “thamber
~the .cavity resonators, ’
’ r‘In'.fstill:a;nother!formi‘:bh&}a.;no‘dersmaycomprise
sa-holow:eylindrical member:supporting: from:the
<innerwall:thereof- a plurality:¢f radially:directed
Jfins; ther inner-edges-gf-which -provide: the:andgde
~segments:surrournding; the:cathode:space-and:the
Hins:and: ring-providing.¢avity - resonators. The
~resu}tffi55a'ncavityzfresonator~' cireuit betweenszeach
:adjacent:pair-of:adjacent: anode:segments.
‘“These :eavity resonator wircuits.ate electrically
wand: electromagnetica;l;ly;r,coupled. ‘during =opera-
«tion~of: the devicesand-energy ‘may:be: extrarted
ifrom-one of the: resonators:in: a-nuraber:of:differ-
~entways. “'The ysualarrangement is'to-employ:a
coaxialzline:having =aloop-onsthes inner:end.:.of
‘the inner:conductor -6f “thecoaxisl Jine:which
rextendsithrough an-aperture:in: the:wagll-6f<the
~anode-electrode; the:loop: lyingswithin-one:ofsthe
-“eavity resonators.: sAsseal must: be-provided:some-
“Where along:the coaxialline to retaintthe wvacuum
~within:the:envelone -of the: magnetron, “The:co-
saxialiline is sometimes:~couple‘df.into;.aastwave:gufde

rinto-which-a: receiversmay-also be-coupled. ~This

rrequires:special equipment:for blocking the'trans-
~mitted:signal-from: centeringi‘fbhezreceiverid-urizng
transmission. “This complicatesithe sequipment
‘necessary andincreases the losses:bothuin ‘trans-
-niitting-and receiving, “‘This-equipment: also-re-
quires-considerable space:when used: in‘theeman-
rner indicated. ‘

It is; theréfore,:a principal object.of:myinven-
-tion touprovidesani improved:type:of ‘magnetron
and: associated:cireuit :which owill -eliminate sthe

wneed:for:coupling: devices, the use.of waveguides
zand-rpecial: cireuitsito-isolate: the .receiver. from
Jhetransmitter whemboth aremused together,:and
#whichewill:also:reduce: the:size -of: the: equipment
tnecessary.

21t is:ai furtherobiect of my invention to provide
«such:a: devicer wheresa-radio. waye.may. be..gen-
cerated, radiated-andidirected into.a.confined beam

- within:asingle-enclosure.
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“The novel:featuresswhich. I believe. to.be..char-
racteristic:of:my invention.are set forth.with par-
sHeularity:in: the: appended. claims,. but.the inven-
wiiontitselfuwill best:beunderstood. by. reference
~tosthe. following:deseription: taken. in: connection
swithtthe accompanying -drawing -in mwhich  Flig-
~ure’ 1:4s>a:longitudinal:section: taken through.an
-¢electron:discharge ‘device nand. associated. circuit
~and radiating  elements-made- according-to.my
-invention;¥Figure:2 isran enlarged.view:of: details
~of.construction of the magnetron electrodes, Fig-

ure 3uis:zatopview:of -the.anode assembly..and
~Figurerdiis:anzend.view. of: Figure.3,

3 accordaneecwith; my.invention. I. provide.an
-elongated «#vacunated envelope : 40 .which..has .4
<constricted:portion {1:at:one-end.and.an.elon-
cgated portion: 12:gradually increasing.in diameter
sextending;toward-the.other:-end and: ‘aving. the
:shape:of:a-cone orhorn. * The smaller.end of.the
cenvelope «isr sealed 4by «means -of .the - re~entrant
~eup=shaped element:I3:which supports the-anode
sstructure:45-at:the inner -end. thereof,

In accordance with my:invention:the -anode
assembly includes a plurality of radially directed
ifinslikecelements ;25 “forming «between - the ele-
cments.eavity: resonators:26,: the-ends:of .the:ele-
sments coroviding . anode :segments. ~One..of .the
vresonators:is :provided with a-slot:27 paraliel to
t$he:dongitudinalaxis of the magnetron and open-
-ingdnto theinterior:of the.enlarged.or fared out
vhortion sof -the~envelope. --An - indirectly: heated
ceathadestT ds:supported within the -central,space
<toward-which the:radially directed-fin-like mem-
wberszextend, by means-of lead and- support:-ele-
zments:; {8:and~49; which-are in.turn insulatingly
zsupporfed yfrom- the anode-extension -14. by . tha
vinsulating spacer-members 20, contact being made
to terminal elements .21,.and .22 .by.means .Of
sspring. contact:members. 18’ ;and - 19’ .Voltage
-maysbe:agpplied.to thexanode through the member
:46which:serves:as.a radiator and:s provided with
za passager?d through which-thesexhaust is made
caftermwhichitds;tipped. off at.24. Electromagnets
228:and:29; provide :a fixed ;magnetic. fleld: parallel
tosthescathode. i
’z’liheaenyelape:~pnopem:is;fﬂargdz:Qute'-:amh;has:;an
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elongated cone-like portion 12 which is coated
on the interior with a conducting material 30.
This may be solid conducting sheet or g sprayed
metallic coating to which voltage may be applied
through contact 32. This coating may be sepa-
rated by means of a space 32’ from a second coat-
ing 31 to which a different voltage may be applied
through the terminal: 33, if so desired. The clo-
sure member 40 may be in the form of a lens
which can be utilized to further bring about a

focusing effect of generated electromagnetic -

waves, as is well known in connection with ultra
high frequency electromagnetic waves.

When the magnetron is seb into operation, the

or slit source of electromag-
netic disturbance. The electrostatic field vector
E is at right angles to the slit. Electromagnetic
field vector H is parallel to the longitudinal axis
of the slit. The E and H vectors form a plane
which provides the wave front according to the
classical theory. This wave is directed into the
reflector and focusing portion of the envelope
and directed out into space through the lens 40.

Thus it is unnecessary to provide any coupling
devices or waveguides for directing the generated
electromagnetic waves into space. At the same
time the receiving equipment may be well shielded
“from the effects of the pulse generated by the
transmitting portion of the equipment with which
‘my device may be used. By observing a proper
ratio of length-to-flare angle, it is possible to set
‘up interference patterns which strongly rein-
force a narrowly defined beam, while reducing
spurious radiation lobes to a minimum. By dis-

slot acts as a point

posing additional radiation sources within the -

structure in a suitable position, it should be pos-
sible to vary the direction of the central lobe of
the transmitted wave by varying the phase rela-
tionship between the various sources of radiation,
thus providing a means of scanning without me-
chanical movement of the radiating source.
While I have indicated the preferred embodi-
ments of my invention of which I am now aware
and have also indicated only one specific appli-
cation for which my invention may-be employed,
it will be apparent that my invention is by no
means limited to the exact forms illustrated or
the use indicated, but that many variations may
be made in the particular structure used and the
purpose for which it is employed without depart-
ing from the scope of my invention as set forth
in the appended claims.
What I claim as new is:
1. A device for use at high radio frequencies
and including an elongated envelope having at
one end an electron source and a cavity resonator
positioned adjacent said source to be excited by
electrons therefrom, said resonator having an
aperture therein, said envelope having an elon-
gated flared out portion extending from said one
end and registering with the aperture in said
resonator, said flared out portion having a con-
ducting inner surface and providing a reflecting
surface and waveguide for electromagnetic waves
generated‘in‘ said resonator, the end of said flared
-out portion being closed by a member permeable
to electromagnetic wave energy.
" 9. An electron discharge device for use at ultra
high frequencies and comprising an elongated en-

velope, one end of said envelope being provided:

with a constricted portion and the remainder of
sald envelope being formed into an elongated
cone-like portion closed at the outer end by a
closure member permeable to electromagnetic
wave energy, a magnetron electrode assembly.po-

10

sitioned within the consiricted portion of sald
envelope and including ar anode member forming
a cavity resonator and an electron source ad-
jacent to said anode member for energizing the
cavity resonator, said cavity resonator having an
aperture opening into the cone-like portion of
said envelope, said magnetron electrode assembly
being supported from a closure member closing
the ' constricted portion of said envelope, said
cone-like portion of said envelope having an inner

" conducting surface.
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~ 3. An electron discharge device for use at ultra
high frequencies and comprising an elongated
envelope, one of sald envelope being provided
with a constricted portion and the remainder of
said envelope being formed into an elongated
cone-like portion closed at the outer end; a mag-
netron electrode assembly within the constricted
portion of said envelope and including an anode
assembly forming a plurality of cavity resonators
and an electron source adjacent to 'said ‘gnode

-assembly for energizing said cavity resonators,

one of said cavity resonators having an aperture

.opening into the interior of the cone-like portion

of said envelope, said cone-like portion of caid en-
velope having an inner conducting surface ex-
tending toward the closed outer end. - o

4. An electron discliarge device for use at ultra
high frequencies and ‘comprising an elongated
envelope, one end of said envelope being provided
with a constricted portion and the reinainder of
said envelope being formed into an ‘elongated
cone-like portion closed at the outer end, a mag-
netron electiode assembly within the constricted
portion of said envelope and including an-anode
member forming a cavity resonator and an.elec-
tron source adjacent to said anode member for
energizing said cavity resonator, said cavity reso-
nator having an aperture opening into the in-
terior of the cone-like portion’ of said envelope,
said cone-like portion of said envelope having
an inner conducting surface. T

5. An electron discharge device having an en-
velope closed at one end by a cup-shaped member
of conducting material, said cup-shaped member
supporting an elongated flat electrode structure
having a free end embracing an anode assembly,
3 cathode insulatingly supported from said an-
ode assembly, terminal members’ extending
through said envelope, leads for said cathode ex-
tending between said cathode and said terminal

-members for providing a circuit to sald cathode,

the elongated flat electrode structure extending
through said envelope and having provided at
the outer end thereof a radiator, said elongated
flat electrode structure having a passageway eX-
tending. therethrough to the exterior thereof- for
exhausting said envelope, and means included
adjacent said anode assembly for providing a
fized magnetic field parallel to said cathode and
in the space between the cathode and the anode.

6. An electron discharge device having an en-
velope closed at one end by a cup-shaped mem-
ber of conducting material, said cup-shaped
member supporting an elongated. flat electrode
structure having a free end embracing an anode
assembly comprising an apertured portion ‘pro-
viding a plurality of anode segments. defining a
ceniral space, a cathode jnsulatingly supported
from said anode assembly, terminal members ex-
tending through said. envelope’ and connections
extending between said cathode. supports and
said terminal members, the elongated fiat elec-
trode structure extending ' through- said cup-
shaped member and having provided at the outer
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end thereof a radiator, and means included ad-
jacent said gnode assembly for providing a fixed
magnetic field parallel to said cathode and in
the space between the cathode and the anode
segments.

7. An electron discharge device having an en-
velope closed at one end by a cup-shaped mem-
ber of conducting material, said cup-shaped
member supporting an elongated flat electrode
structure having a free end embracing an anode
assembly comprising an apertured portion hav-
ing a plurality of radially directed anode seg-
ments, a cathode insulatingly supported from
said anode assembly, the elongated flat electrode
structure extending through said cup-shaped
member and having provided at the outer end
thereof a radiator, and means included adjacent
said anode assembly for providing a fixed mag-
netic field parallel to said cathode and in the
space between the cathode and the anode seg-
ments.

8. An electron discharge device having an en-
velope provided with a restricted portion and
closed by a cup-shaped member of conducting
material, said cup-shaped member supporting
an elongated flat electrode structure having a
free end embracing an anode assembly compris-~
ing an apertured portion including a plurality
of radially extending fin-like members defining
a plurality of cavity resonators the inner ends of
which provide anode segments connected by said
cavity resonators, a cathode insulatingly sup-
ported from said anode assembly, the elongated
flat electrode structure extending through said
cup-shaped member and having at the outer
end thereof an electro-magnetic wave radiator,
the elongated flat electrode structure having a
passageway extending therethrough for exhaust-
ing said envelope, one of said cavity resonators
being provided with a slot exténding through
said anode assembly, said slot opening into the
space in the interior of said envelope.

9. An electron discharge device having an en-
velope provided with a restricted portion and
closed by a cup-shaped member of conducting
material, said cup-shaped member supporting an
elongated flat electrode structure having a free
end embracing an anode assembly comprising
an apertured portion including g plurality of
radially extending fin-like members, the inner
ends of which provide anode segments connected
by cavity resonators, a cathode having cathode
leads and insulatingly supported from said anode
assembly, terminal members extending through
said envelope and spring connections extending
between said cathode leads and said terminal
members, the elongated flat electrode structure
extending through said cup-shaped member and
having at the outer end thereof an electromag-
netic wave radiator, and having a passageway
extending therethrough for exhausting said en-
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velope, and means included adjacent said anode
assembly providing g fixed magnetic field paral-
lel to said cathode and in the space between the
cathode and the anode segments, one of said
cavity resonators being provided with a slot ex-
tending through said anode assembly and open-
ing into the space in the interior of said envelope.

10. An electron discharge device having an
elongated envelope closed at one end by 3 cup-
shaped member of conductive material, said cup-
shaped member supporting an electrode struc-
ture within said envelope, said electrode struc-
ture including a cathode, terminal members ex-
tending through said envelope and spring-like
conductors having one end connected to said
cathode and the other end free and extending
between said cathode and the terminal mem-
bers in said envelope, the free ends of said spring
like conductors frictionally engaging said termi-
nal members whereby contact is made between
said spring-like conductors and said terminal
members when said cup-shaped member is sealed
to the end of said envelope.

11, An electron discharge device having an
elongated envelope having at one end a restricted
portion and an electrode assembly mounted in
said restricted portion and comprising a mag-
netron electrode assembly, said assembly includ-
ing an anode member provided with a cavity
resonator and an electron source associated with
said anode member for supplying electrons for
energizing the cavity resonator, said envelope
having an elongated cone-like portion extending
from said restricted portion, said cavity resona-
tor having an aperture opening into said cone-
like portion of said envelope, said magnetron
electrode assembly being supported from a closure
member closing the restricted portion of the en-
velope, the axis of said electrode assembly being
transverse to the longitudinal axis of said en-
velope, said cone-like portion of said envelope
having an inner eonductive surface.
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