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This. invention relates to electrical apparatus
and more particularly.to. funable magnetrons.

One type of tunable magnetron radio frequency
oscillator is the so-called “squirrel cage” magne-
tron. The squirrel. cage magnetron. is generally
constructed as a. cavity. resonator. having the
shape. of a. figure. of revolution- within which is
placed an axially. alisned. cathode. structure.
Concentrically arranged: about this. cathode and
within the cavity resonator. is.a ring.of-interleav-
ing anode posts. Alternate posts are. connected
at.one of their ends to one.of the end.closures of
the cavity resonator, the other ends of the posts
being free. The other. posts are connected at
one of their ends to the other.end closure of the
cavity resonator, the other ends of these posts.
likewise being left free. The term “squirrel cage”
is derived from the appearance of-the cylindrical
ring formed by these two. sets of interleaving
anode. posts. A magnetic’ field is maintained
parallel to the maghétron. axis in the usual
fashion.

An important object of the present invention
is to provide means for tuning a squirrel cage
magnetron.

A further object of. the invention.is.to provide
means for tuning a squirrel cage magnetron over
a very wide range of frequencies,

A still further object is to prov1de meangs for
tuning a squirrel- cage magnetron without de-
creasing the rigidity. of-the magnetron structure.

Other objects-and-advantages of the 1nvent1on
will be apparent during-the. course, of the follow-
ing description.

In the present invention the opposite end clo-
sures of the cavity resonator are constructed as
flexible diaphragms. This construction allows a
threefold variation of frequency-controlling di-
mensions:

(1) Motion of each set of anode posts with re-
spect to the opposite end closure of the cavity
resonator.

(2) Motion of the two sets of interleaving
anode posts with respect to one another.

(3) Relative motion of the opposite end clo-
sures of the cavity resonator.

Other embodiments of the present invention,
which result in an increase of the tuning range,
terminate the free ends of the anode posts in en-
larged surfaces thereby increasing the capacity
variation as the posts are moved with respect to
the end closures of the cavity resonator.

In the accompanying drawing in which like
numerals are employed to designate like parts
throughout,

S

10

20

]
o

30:

&

40

50

L 13]

2

Fig. 1. is a broken-away, simplified, isometric
view of one embodiment:of the. present-invention,
The flexible diaphragm-like walls of the.cavity
resonator and their attached anode posts: are
movable relative.to one another.

Fig. 2 is a similar.view.of a second embodiment
of the. present invention. The anode posts-are
here shown terminated at their. free ends.in en-
larged tab-like surfaces.

Fig. 3.is a similar view.of a.third-embodiment
of: the. present. invention. The. anode posts- of
each set are here shown terminated at their free
ends.in a continuous.annular plate. Bach of the
two annular plates is perforated to allow . clear-

5 ance for the anode posts. of:the.set: which is at-

tached.to the opposite plate.

In.Fig. 1 numeral {0 designates a - cavity reso-
nator. - Cavity resonator. 18.may -have any of the
customary cavity resonator shapes, and in-gen-
eral will be a figure of revolution circularly sym-
metrical-about an axis (1. The cavity-resonator
10 has two opposing flexible diaphragm-like walls
or end closures. §2-and-13:

Axially aligned along.-axis {{ are a filament: 14-
and cathode (5. A rmg of mterleavmg anode
posts. 16 and. 17 is concentrlcally arranged-about
cathode 15 and-within- cavity resonator-10: Al-
ternate anode posts-16:-are connected-to the end
closure (2 by being attached at one end-to-an
annular washer (8 fixed to wall: 12, The other
anode posts. {7 are connected to the end closure
i3 by being. attached at one end:to another an-
nularwasher 19:fixed to wall {3.

Means: (not shown)- are provided- for- moving
diaphragm-like end closure (2 with respect to
diaphragm-like end closure 13;

The radio frequency output of the magnetron
is taken. off in the customary manner by coupling
an output loop 23 into cavity resonator 10.

In Fig. 2, wherein is shown a second embodi-
ment of the invention, the structure is similar
save that the free ends of anode posts 16’ and 17’
are constructed as enlarged tab-like surfaces 20.

In Fig. 3, wherein is shown a third embodiment
of the present invention, the structure is similar
to that shown in Fig. 1 save that the anode posts
16 and {7 are terminated at their free ends in
continuous annular plates 21 and 22 respectively.
Annular plates 21 and 22 are perforated to allow
clearance for the anode posts which are attached
to the opposite plate.

In any of these embodiments of the invention,
one of the walls 12 or 13 of cavity resonator 10
may be formed as a rigid structure. The output
loop would then be coupled in through this rigid
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wall in order to minimize instability of the radio
frequency output which might otherwise result
because of vibration of the flexible diaphragm-
like wall.

The operational features of the present inven-
tion are as follows:

As has been indicated, relative motion of end
closures 12 and 13 results in a threefold variation
of frequency-controlling dimensions:

1. Motion of anode posts 16 with respect to end
closure 13 and of anode posts 1T with respect to
end closure 2.

2. Motion of anode posts 16 and 17 with respect
to each other,

3. Variation of the dimensions of cavity reso-
nator 10.

Corresponding to the variation of these fre-
quency-controlling dimensions, there is a varia-
tion in the frequency of the magnetron.

The frequency tuning range may be increased
by increasing the capacity variation as the anode
posts are moved with respect to one another and
with respect to the opposing end closures of the
cavity resonator 18. This has been done in the
device shown in Fig. 2 by the enlarged tab-like
surfaces 28. In Fig. 3 the capacity variation has
been incressed even more by terminating the
anode posts at their free ends in the plates 21
and 22.

The increasing of capacity variation as illus-
trated in Figs. 2 and 3, affects principally fre-
quency-controlling dimension (1) and, to a some-
what lesser extent, frequency-controlling dimen-
sion (2).

It is to be noted as an advantage of these de-
signs that the presence of glass within the radio
frequency field is unnecessary, and as a result
high losses of radio frequency energy are elim-
inated.

In actual practice a tuning range of the order
of =50% may be obtained for magnetrons utiliz-
ing the present invention.

It will be apparent that there may be deviations
from the invention as described which still fall
fairly within the spirit and scope of the invention.

Accordingly we claim all such deviations which
fall fairly within the spirit and scope of the in-
vention as identified in the hereinafter appended
claims.

What is claimed is:

1. A tunable magnetron including a cavity res-
onator having the shape of a surface of revolu-
tion with two oppositely disposed end closures,
a central cathode disposed substantially along
the axis of said resonator, a ring of anode posts
concentrically mounted within said resonator
about said cathode structure, alternate posts
being connected at one end to one of said end
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closures about said axis and the remaining posts
being similarly connected at one end to the other
of said end closures, the portions of said end
closures about said axis being axially movable
with respect to one another for relative longi-
tudinal adjustment of adjacent anode posts there-
by varying the frequency of said magnetron.

2. A tunabie magnetron ag in claim 1 in which
the anode posts are terminated at their free
ends in enlarged surfaces.

3. A tunable magnetron as in claim 1 in which
the anode posts connected to one end closure are
terminated at their other ends in one annular
plate and the anode posts connected to the other
end closure are terminated at their other ends
in another annular plate, each of said plates being

. perforated to allow the clearance of the anode
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posts which are attached to the other plate.

4, A tunable magnetron including a cavity res-
onator having two opposing surfaces, a ring of
anode posts, a coaxialiy disposed cathode, alter-
nate posts being connected. at one end thereof
to one of said surfaces, and the other posts
being connected at one end thereof to the other of
said surfaces, the portions of said surfaces to
which said posts are connected being movable
axially of said ring for relative longitudinal ad-
justment of adjacent anode posts.

5. A tunable magnetron as in claim 4 in which
the other ends of the anode posts are terminated
in enlarged surfaces.

6. A tunable magnetron as in claim 4 in which
the anode posts connected to one surface are
terminated at their other ends in one annular
plate and the anode posts connected to the other
surface are terminated at their other ends in
another annular plate, each of said plates being
perforated to allow the clearance of anode posts
which are attached to the other plate.

FRANZO H. CRAWFORD.
MILTON D. HARE.
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