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"PROTECTIVE:-MEANS FOR ELECTRON
- DISGHARGE DEVICES-
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Apylication-Noveniber 1, 1945; Serial: No: 626:133:
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4 Claims.

‘This- invention. relates. to magnetrons. or .simi~
lar electron. discharge- tubes: and. in: particular to

magnetrons. of the cavity resonator type. wherein:
the cavities: are coupled. to the load. -circuit.
through an impedance. tr ansformer. and a. wave.

guide.
In magnetrons of the above type it-is;conven-~
tional. to extract -the. generated. .high. frequency

energy from- the: magnetron. cavities at. a- point-

of. maximum. current.density and: minimum pe-
tential, 1. e., a-point. of low impedance. - A. rec-

tangulaz wave guide operating.on:the TEi,0. mode-
(which. is conventional in applieations -of :this-
type) has a ratio of electrie. to- magnetic. field-

intensities which is-much greater than: the:ratio

of like fields- at-the point of low- impedance. in-

the. magnetron cavities; It. is. therefore- desir-

able to: couple-the wave guide to the: magnetron-

cavities through.an.impedance:matching trans-

former to- avoid: refleetions of: the- transmitted-

wave,
The impedanece:masching: transformer-is pref-

erably ‘of the form-of: a diverging line whose-im--
bedance. varies: substantially exponentiallyfrom:
its- low. impedance to. its- high impedance: end.-
The. transformer is: contained in: an evaceated.
horn.shaped member which. is- structurally parts
A glass - or.other- insulating:

of . the magnetron.
windew- separates-the.vacuous space-of the: mag=

netron. from the. nonvaeuous-space: of: the. ‘waye:

guide.
It.has been.found. that-in-the operation-of the

magnetron:there is-atendency -for: free electrons:
to. escape from-the magnetron resonating: cavs<
ities and to-be projected- at high velaeity: in: a:
hypocycloidal motion ‘through the- impedance:
transforming - member-toward:the: insulating:win--
dow. Should these:electrons strike the-window:.
intense: local: heating: of” the - window- OCCU¥sS;. re="
sulting in “suck-in” and damage to the. maig--

netron. If:is-also. possible that the heating of
the window may be due, in part at least, to posi-
tlve ions produced. by the- ifapact: of electrons
against gas molecules in their travel toward-the
window.

In accordance with my invention I provide a
magnetic field- across” the: vatuotis space of the
horn. shaped member, said- field having. §-di-
rection whieh is substantially: perpendicular: to
the motion of the electrons. This magnetic -field
causes the electrons to follow a path which curves
away from the window and to strike harmlessly
against the walls of the horn-shaped member.

It is the primary object of my invention to
prevent the aforesaid bombardment of the insu-
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5 one: smie of the body. incloses, ai assemb‘ly 3

. 2;
lating. window, and: to- thereby preserve the miag=
netron from: damage

Other: objects., and: featurés of my  ihveidtion
will- be: apparent frem . the speciﬁcatmn aid
claims together. with: the attached drawing, of’
which:

-Fig. 1 is-a-cross-sectional yiew. of a, phiral’ cays
ity magnetron,. the. section be ing. take' H thHrough’
what-ig. essentxally the long;[tudinal axis of syms
metry of themagnetron and showirg the cavitles’
and-funing element thexr relation to the
shaped impedance- transformmg member a,nd‘ the
means:for preventmg electronic. bombarditetit of
the: Window

Pig. 2 s a partlal v1ew lookmg toward tHe
plane perpendicular to the a¥is of Sy etry at
the . section: 2—2 of Fig. 1. .°
essentially. the shape. of: the diverging liie” ¢oh-
stituting. the- impedanee -t ansformmg miember.

‘Referring. to Fig. 1 the Tefevefice cha
represents._the- body. of a, maghetron’ to” which
other parts-are brazed or otheiise sultab]y fass
tened. to-form-a- structure capable of béltig evact

uated.- The extensmn or housmg 7 positioned: onl

adJu.:tmg the frequency to, which the" maghietron’
may: be-tured: This adjusting\ mechanishi is not
pert, of. my. invention and therefore: will. riot be'
deseribed- herein.. 1% a descnption of its” operé-~
tion is- c.es1red~ reference Is made to, i \pplica-
tion, Serial Number 628,130, er'tltled STAdjustable
magnetron” and filed November 1, 1945

On; the -opposite-side. of the body from’ ‘the ex-
tensmn -2-another- extensxon 4 mounts the cathode
electrode: and:: it supportmg structure. This'
strueture is descmbed and-claiimed in a separa"te
application:entitled-“Cathede suppert” and filed
MNovember: 1, 1845;.8evial No.628:132; . which- NOW:
1s Ut 8y Patent: 2;474;:263 issued-June' 28 - 19489,

~ Thiet resoriant- ¢avities .ot the magnetron- are
forined by‘ o ‘plaradity:of: vanes: 63 -radially pdst
tiovied wathinithe agnetroi body: and :symmet=

rlea‘}ly dlsboSea‘aboutLthe cathod: The gper=
atioi ofia plurai caVity maghetvoris well'kKnowh
t6"one sKiliéd iti the’art and ‘will ot b’ desetibett

“hete, HoW
ty'ﬁe 1n whlch thé,f
are pa'ovwled -t0 vary 't
cavity formed by the v !
ing.means-may. be. employea of ,.f‘o varymg the
inductive reactance of the. 1esonant cavmes, the
other for varying the capacifive réactance théte:
of. The inductive reactance tuning means com-
prises an L-ring 8 while the capacitive reactance

S magnetron ofthat

uéney ma; y b “viried means
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tuning means comprises a C-ring 9. Both the L-
ring and C-ring are described in my application
Serial Number 626,131, entitled “Reactance tun~
ing device” filed November 1, 1945, in which the
C-ring structure is specifically claimed.

Reierring now to that part of the magnetron
to which my present invention is directed, and to
both Figs. 1 and 2, an evacuated horn-shaped
member i0 is positioned between the body i and
a wave guide |1, The wave guide may be of
considerabie length so only that portion which
is acjacent the horn-shaped member is illus-
trated in the arawing. A load circuit, not shown,
is connected to the other end of the wave guide.
The construction of a wave guide for a particular
frequency or for a smali range of frequencies is
weil known in the art and & description thereof
is therefore unnecessary. The member 10 is
closed at its eniarged end by a ciosure member
i2, the two members being welded together
around the periphery of suitable flanges which
are formed invegral.y with the members.

A glass or other type of non-conducting win-
dow t4 is sealed over an opening in the closure
member 2. This permits the magnetron to be
evacuated while at the same time allows the
wave energy developed in the cavities of the
magneiron to pass from the horn or trans-
former L into the wave guide. The window is
preterably of an elliptical shape and so dimen-
sioned tnat at approximately the mean frequency
to which the magnetron may be tuned it repre-
sents a substantially infinite or at least a very
high impedance across the wave guide and there-

fore does not materially influence the operation o

of the system. .

Within the.member 10 are two ramps {4 and
{5, the surfaces of which diverge exponentially
and constitute a transmission line of gradually
increasing impedance between the cavities of the
magnetron and the wave guide. The impedance
of the line adjacent the resonant cavities of the
magnetron is low and substantially matches the
impedance of the cavities. The impedance of
the line at its outer end is such that it substan~
tially matches the impedance of the wave guide
1{. It will be observed that the dimensions of
the open end of the horn and. of the wave guide
are substantially the same. This permits a grad-
nal change of impedance between these two
members inasmuch as surfaces of the ramps are
widely spaced at this. point.

As aforesaid it has been found that during
magnetron operation there are occasions when
free electrons escape from the cavity of the mag-
netron to the space within the horn (0. If these
electrons strike the window with sufficient veloc~
ity the window becomes softened by overheating
and failure due to suck-in will occur, In order
to prevent such failure, two magnetic shoes 16
and 11 are positioned one on each side of the
horn as shown in Fig. 1. The magnetron shoes
are energized from the field coils 18 and 19 which
also supply the magnetic field for the operation
of the magnetron as is well understood. The
magnetic shoes are so positioned with respect to
the horn that a deflecting field is produced
across the shoes substantially at right angles to
the path of the free electrons. The field de-
flects the electrons causing them to impinge on
the inner surface of the horn where their energy
is harmlessly dissipated.
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Although I have illustrated only a single em-
bodiment of my invention, other modifications
will be apparent to one skilled in the art and
it is my intention that the scope of my inven-
tion be limited only ky the objects thereof and
the appended claims. For example, the mag-
netic shoes for deflecting the electrons could be
permanent magnets suitably associated with the
evacuated horn snaped memper, or an electro-
magnetic field could be produced by suitably en-
ergized coils distinct from the field coils ig and
9.

What is claimed is:

1. Protective means for the output coupling
means for a magnetron with fleld poles used as
a source of electromagnetic waves and undesired
stray electrons, said magnetron including an
evacuated member and insuiating window closing
one end of said member, said waves travelling
through said window, said protective means com-
prising electromagnetic means mounted adjacent
said evacuated member for producing a magnetic
feld transverse to the direction of travel of said
waves through said window and energizing means

. associated with said electromagnetic means ior

causing stray electrons to be deflected away from
said window.

9. The combination claimed in claim 1 wherein
said means for producing said magnetc field

;; comprises & pair of magnetic shoes disposed ex-

terior to and on opposite sides of said evacuated
member, said magnetic shoes being positioned fo
be magnetically connected to the field of the
poles of said magnetron,

3. Protective means for the output coupling
means of a magnetron which includes field poles,
an evacuated envelope, a plurality of cavity reso-
nators mounted therein, an impedance trans-
former coupled at one end to one of said reso-
nators and having a window at the opposite end
through which electromagnetic waves from said
resonators travel, and divergent ramps mounted
in said transformer in a plane parallel to the
direction of travel of said waves, said protective

» means comprising electromagnetic means mount-

" ed adjacent said transformer for producing a
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magnetic field transverse to the direction of
travel of said waves through said window and
energizing means associated with said electro-
magnetic means for causing stray electrons to
be deflected away from said window.

4. Protective means according to claim 3 in
which said means for producing said magnetic
field comprises a pair of magnetic shoes fitting
closely about said impedance transformer and
mounted closely adjacent thereto and on op-
posite sides of the plane containing said ramps
and means for magnetically connecting said
magnetic shoes to the field poles of said mag-
netron.

CHARLES V. LITTON.
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