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The present invention- relates to magnetrons
having an even number of anode segments and in
which each anode lead is brought out separately
through the envelope of the tube.

Tubes of this type are shown in U.'S. Patent
1,901,112, In this patent the tube has four ahode
segments arranged parallel to the tube axis; The
two opposite segments are connected with each
other across a special oscillatory circuit, In this
arrangemenl each anode ‘segment is adjacent a
segment oscillating in- phase and & segment os-
cillating in opposite phase. ’ :

In other magnetron arrangements having four
anode segments, two oppositely -arranged seg=
ments are connected to each other by short bends
or connections within the tube.  These connec-
tions have a common oscillatory circuit connected
thereto. In such an arrangement each anode seg~
ment has on both sides .of it a segment oscillat-
ing in opposite phase; :

The object of the present invention is to pro-
vide improved and novel connections for a multi-
anode segment magnetron, :

The present invention differs from the known
arrangements not only in the kind: of connections
used, but also from an electrical point of view
in that it affords a selective excitation of differ-
ent waves without change in the operating condi-
tions and data of the oscillatory -circuit -con-
nected thereto.

The novel features which I believe to be charac-
teristic of my invention are set forth with par-
ticularity in the appended claims, but the in-
vention itself will best be understood by reference
to the following description taken in connection
with the accompanying drawing in which Figures
1, 2 and 3 are diagrammatic representations of
modifications of a multi-segment magnetron and
associated circuit connections made in accordance
with my invention.

The magnetron, arrangement according to the
invention utilizes a tube having an even number
of anode parts, in which each anode part or seg-
ment is provided with a separate lead brought
out through the envelope and is characterized
in that each anode segment is connected to a
point of a common structure capable of resonance
and having distributed inductance and capacity.

Preferably a tube having four anode segments
arranged parallel to the axis is used and in aec-
cordance with the invention to two directly ad-
jacent anode segments a double wire system is
connected which is connected outside the tube
to the other oppositely disposed segments.

It was found that the segments can oscillate

in push-pull with A: and As connected together
and A2 and As connected ‘together as well as in
a kind-of equal sense with A1 and A2 connected
and Az and A4 connected. In the last mentioned
case the four part magnetron operates in‘the
manner of a two part magnetron. - In the gaps be-
tween the segments A1 and Az or As and A« re-
spectively, practically no alternating potentials
appear. This mode of oscillation- therefore is
Dossible for oscillations of the first, fourth and
higher orders. .Experiments have verified these
principles. : o
-Figure 1 shows a cross section through a mag-
netron tube having four anode segments Ai—As
disposed parallel to the axis for instance, and
which are arranged concentrically to a cathode
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K. The envelope E containing. the electrodes -

may be surrounded by a coil M for producing the
magnetic field. Two opposite segments are. con-
nected to each other across a common conductor
outside the tube. The conductors L and L’ are
laid- out mainly parallel to each other and ‘cross
each other in the center of the parallel wire
system which they form.  Now by adjusting the
operating: conditions, the magnetron tube can be
made to oscillate and the entire arrangement will
be excited so that n» waves having a length A
are produced on the arrangement where # repre-~
sents the numbers 1, 3, 5, ete. Each anode seg-
ment is bounded by two other segments os-
cillating in opposite phase. Hence the segments
oscillate in push-pull.

Figure 2 shows a similar arrangement with the
exception that the conductors are not crossed.
The entire arrangement oscillates so that 22
waves having a length A are produced where 27
represents the numbers 2, 4, 6, etc. Hach anode
segment is bounded by a segment oscillating in
opposite phase and by one oscillating in the same
phase. Hence the segments oscillate in a kind of
equal sense.

The arrangement according to Figure 2 may
also be excited so that 7/2 waves having a length
A are produced. In this case, on the double wire
system i, e. in the center thereof a single voliage
node (0—0) appears. The segments then oscillate
in phase opposition for - instance as shown in
Figure 1.

Figure 3 shows an arrangement as used in prac-
tice. . The anode segments Ai—A: have leads
Z1—Zs. Two connections brought out at different
sides are connected to each other by circular con-
ductors L: and Iz and Is and Ls. In the center
of the parallel wire line the conductors are inter-
rupted and connected to a switch U. By means of
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this switch there can be connected at will In with
L2, and Lz with Ls (dotted line) or Ia with Is
and Lo with Le (dash lines).

In the schematic Figures 1 and 2, two examples
of the potential distribution are shown which can
be obtained on the parallel wire system.

The signs () indicate voltage maxima, and
the signs (—) represent voltage minima. The
voltage nodes are symbolically shown by 0—0.
The lengths (wave lengths A) in conjunction with
the order numbers relate generally to the electri-
cally effective lengths, and only in part to the geo~
metrical lengths.

Now in order to stabilize the shortest wave to
be produced in a tube with for instance four an-
ode segments, the two oppositely situated seg-
ments are connected with each other by means of
short bends or conductors. The natural fre-
quencies of these small circuits whose capacity is
formed by the mutual capacity of the segments,
and whose induction is formed by the bends or
conductors approximately conform with the fre-
quency of the shortest oscillations to be produced.

The arrangement according to the inven-
tion is suited especially for test transmitters
which can be rapidly switched, and for purposes
of reception. Without the necessity of changing
the electrical and magnetic data and simply by
operating the switch U, the type of oscillation can
be changed for instance from 50 cm. to 25 cm.,
from 50 cm. to 100 cm. etc. .

The idea of the present invention is not con-
fined to the use of magnetron tubes whose seg-
ments are arranged parallel to the axis, or to the
use of four segments. The anode parts may also
be formed of hollow cylinders or annular rings of
equal diameter, arranged coaxially to the cath~
ode.

Iclaim:

1. An electron discharge device having an en-
velope containing a straight thermionic cathode,
a plurality of pairs of anode segments surround-
ing said cathode, means for producing a magnetic
field paralle] to and surrounding said cathode and
conductors forming loops each electrically con-
nected between two different anode. segments,
said conductors lying parallel to each other
throughout the greater portion of their length
and constituting with the anode segments an os-

50 cillating circuif.

2. An electron discharge device having an en-

2,186,101

velope containing a straight thermionic cathode,
a plurality of pairs of anode segments surround-
ing said cathode, means for producing a magnetic
field parallel to and surrounding said cathode and
conductors forming loops each electrically con-
nected between two different anode segments, said
conductors lying parallel to each other through-
out the greater portion of their length and con-
stitufing with the anode segments an oscillating
cireuit, said conductors having approximately
the same length.

3. An electron discharge device having an en-
velope: containing a straight thermionic cathode
and a plurality of pairs of oppositely disposed
anode segments surrounding said cathode, means
for producing a magnetic field parallel to and sur-
rounding said cathode and separate conductors
each forming a loop electrically connected be-
tween each pair of oppositely disposed anode seg-
ments, said conductors lying parallel to each other
throughout the greater portion of their length
and of approximately the same length, and pro-
viding with the anode segments an oscillating cir-
cuit.

4. An electron discharge device having an en-
velope containing a straight thermionic cathode
and a plurality of pairs of oppositely disposed
anode segments surrounding said.cathode, means
for producing a magnetic field parallel to and
surrounding said cathode and separate conduc-
tors, each conductor forming a loop and being
electrically connected between one of each pair
of opposite disposed anode segments, said con-
ductors being approximately the same length and
parallel to each other throughout the greater por-
tion of their lengths, and providing with the
anode segments an oscillating circuit.

5. An electron discharge. device havihg an en-
velope containing & straight thermionic cathode,
a plurality of pairs of anode segments surround-
ing said cathode, means for producing a magnetic
field parallel to and surrounding said cathode
and conductors forming loeps and each electri-
cally connected between two different anode seg-
ments; said conductors lying parallel to each other
throughout the greater portion of their length to
provide with the anode segments an oscillating
circuit, said conductors being about the same
length and arcuate in shape. i

KARL FRITZ.
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