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1 
This invention relates to a magneton, ... and 

more particularly to one of the multiple anode 
type in which the internal structure provides a 
plurality of oscillating circuits, all of which are 
intended to oscillate at the same frequency and 
thus to contribute to the effective output of the 
magnetrol. 
countered in coupling: all of the oscillating cir 
cuits together, and propagating the oscillatory 
energy from circuit to circuit until it is picked 
up by the output connection. 
An object of this invention is to devise an ar 

rangement in which the coupling between the 
oscillating portion of the device and the output 
means is substantially increased. 
Another object is to devise an arrangement 

of the above type in which the efficiency there 
of is substantially increased.... 
The foregoing and other objects of this in 

vention will be best understood from the fol 
lowing description of exemplifications...thereof, 
reference being had to the accompanying draw 
ings, wherein: Fig. 1 is a longitudinal cross-section of a mag 
netron embodying my invention, taken along. 
line - of Fig. 2; 

Fig. 2 is a transverse cross-section taken along 
line 2-2 of Fig. 1; 

Fig. 3 is a longitudinal cross-section of an 
other embodiment of my...invention taken along 
line 3-3 of Fig. 4; and . 

Fig. 4 is a transverse cross-section taken along 
line 4-4 of Fig. 3. 
The magnetron illustrated in Figs, 1 and 2 

comprises a tubular enveloped, made of a cyl 
inder of conducting material,. Such as Copper. 
The ends of the envelope are covered by caps 
2 and 3 likewise formed of conducting material, 
such as copper, and hermetically soldered in 
place on the ends of the envelope . The en 
velope is formed with a central annular pro 
jection 4. Extending from substantially the 
central portion of the projection 4 is a central 
ring-shaped plate 5 soldered along its outer edge 
to the inner face of the projection 4. . A plu 
rality of radial plates 6 are arranged above the 
plate 5 and soldered in place along the por 
tion of the inner surface of the projection 4. . A 
similar lower set of radial plates. 7 is soldered 
in place along the lower portion of the inner 
surface of the projection 4 below the ring 5. 
The plates 6 and .7 are preferably aligned with 
each other, and may be stamped out of a sheet. 
of highly-conductive copper. The...inner:end of 
the plate 5 and the inner, ends, of the plates. 6 

Heretofore difficulty has been en 
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2. 
and 7 form anode faces. Which; cooperate Witha, 
cathode : 3 supported substantially: centrally of 
said, anode faces. The cathode 8 is preferably. 
of ... the indirectly-heated oxide-coated thermi. 
onic... type having an outer conducting cylinder 
coated with electron-emissive oxides, and hav 
ing an internal heater, the end conductors 9 and 

of which project from the opposite ends of 
the cathode structure.8. One of the conductors 
9 may be electrically connected to the external 
Cathode sleeve while the other conductor () is 
insulated from said sleeve... The cathode 8 is 
Supported by a pair of lead-in, conductors 
Welded respectively to the end conductors 9 and 
0. The lead-in conductors. A? pass through glass 

seals 2 mounted at the outeriends of conduct 
ing pipes. 3. hermetically fastened through the 
wall of the envelope adjacent the upper and 
lower ends thereof. 
When such a magnetron is placed between 

Suitable magnetic. poles f4 to create a longitudi 
nal magnetic field and the device is energized, 
OScillations are set up with the opening between 
each pair of plates 6 operating as a tuned oscil 
lating cavity. These oscillations may be led 
out from the tube by means of a coupling, loop 
5. extending into an opening. 6 formed in the 
ring 5. One end of the coupling loop 5 is con 
nected to the inner end of a conducting pipe. T 
hermetically sealed through. the wall of the en 
velope f substantially midway, between the ends 
thereof. The other end of the coupling loop 
f5 is connected to a conductor; 8 which passes 
through. Said pipe. f and is sealed through a 
glass. Seal 9 mounted rat, the Outer end of Said 
pipe. An additional conducting pipe, not shown, 
may be electrically connected to the pipel and 
form with the conductor 8 a concentric line 
through which the high frequency. oscillations 
generated by the magnetron may be. Connect 
ed to a suitable utilization circuit. 

Heretofore in magnetrons of the multiple 
anode type, having radial-arms, the coupling to 
the Output loop has been relatively "weak due to 
the fact that the oscillating energy had to be 
propagated throughout the length of each os-, 
cillating cavity or opening...and from cavity to 
cavity until the coupling loop was reached. 
Shortening of the radial arms would shorten the 
path through which the oscillatory.. energy is 
transmitted to the coupling...loop. However, such 
shortened arms would reduce the effective elec 
tron-receiving, anode face-length-below...that at 
which the emission from a sufficiently large 
cathode area was utilized to handle the amount. 
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of power desired. By the present arrangement 
the advantage of a shortened coupling path is 
obtained without substantially decreasing the 
effective current-carrying capacity of the tube. 
It will be noted that in the above construction, 
the previous anode plates have been in effect 
divided into two halves 6 and 7, with the ring 
5 interposed therebetween. It will be noted that 
an annular space 20 exists between the ring 5 
and the plates 6, and a similar annular Space 
2f exists between the ring 5 and the plates T. 
The coupling loop 5 is sufficiently large so that 
it is coupled to both of said annular Spaces 20 
and 2 . The device in effect consists of two 
oscillating magnetron structures operating in 
parallel. Each of these structures possesses the 
desired shortened length of anode arm and 
both together operate to deliver substantially 
the same amount of power as in the previous 
construction. Since the loop 5 is coupled to 
each of the two structures, these structures are 
coupled together, thus tending to Oscillate in 
synchronism and contribute to the output of the 
tube. The shortened coupling path increases 
the coupling which exists between the loop 5 
and each of the oscillating cavities. Tubes con 
structed as above therefore tend to be of a Sub 
stantially increased efficiency. 

In some instances it may be desirable to in 
crease the degree to which the two magnetron 
structures within the tube are coupled or tied 
together more strongly. An alternative con 
struction in which such increased coupling occurs 
is shown, for example, in Figs. 3 and 4. In these 
figures the same reference nunerals which are 
used in Figs. 1 and 2 are applied where the ele 
ments are identical. The cross-section taken in 
Fig. 4 being somewhat different from that of Fig. 
2, the heater 22 of the cathode 8 appears in Fig. 
4. The anode elements of Figs. and 2 are re 
placed by radia plates 23 soldered in place along 
the inner surface of the projection . Each of 
the plates 23 is formed with a substantially cen 
tral opening 2i. These openings are preferably 
located at the real of each of the plates 23, leav 
iing a continuously-conducting anode face ex 
tending the total length of the plate 23 and pre 
sented to the cathode 3. It will be seen that in 
this arrangeigent two magnetron structures like 
wise exist as in FigS. 1 and 2. In Figs. 3 and 4, 
however, each anode arm of the upper structure 
is directly electrically connected to the COrle 
sponding anode arm of the lower structure by 
the continuously-conducting anode face of the 
plate 23. Such an arrangement has substantially 
all of the advantages of the embodiment shown 
in FigS. i and 2 with the added advantage of 
increased coupling between the upper and lower 
halves of the tube. Such an arrangement like 
wise tends to operate With increased efficiency. 
Of corse it is to be understood that this inven 

tion is not limited to the particular details as 
described above as many equivalents Will Suggest 
themselves to those skilled in the art. It is ac 
cordingly desired that, the appended claims be 
given a broad interpretation commensurate with 
the scope of the invention within the art. 
What is claimed is: 
1. An electron-discharge device comprising: a 
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cathode; an anode structure spaced from and '70 
Surrounding said cathode; said anode structure 
including a plurality of anode arms having elec 
tron-receiving faces adjacent said cathode; each 
of Said anode arms being divided into upper and 
lower Sections by a slot passing through its elec 75 

4. 
tron-receiving face, along an axis perpendicular 
to Said face; the slots of all of said anode arms 
being circularly aligned; and a conducting mem 
ber supported intermediate said upper and lower 
anode arm sections; said conducting member 
travelsing all of said slots. 

2. An electron-discharge device comprising: a 
cathode; an anode structure spaced from and 
surrounding Said cathode; said anode structure 
including a plurality of anode arms having elec 
tron-receiving faces adjacent said cathode; each 
of Said anode arms being divided into upper and 
lower Sections by a slot passing through its elec 
tron-receiving face, along an axis perpendicular 
to said face; the slots of all of said anode arms 
being circularly aligned; a conducting member 
Supported intermediate said upper and lower 
anode arm sections; said conducting member 
travel'sing all of said slots; and a coupling device, 
adapted to be connected to an external circuit, 
extending into one of said slots adjacent said 
conducting member. 

3. An electron-discharge device comprising: a 
cathode; an anode structure spaced from and 
Surrounding said Cathode; said anode structure 
including a piuality of anode ams having elec 
tron-receiving faces adjacent said cathode; each 
of Said anode arms being divided into upper and 
lower Sections by a slot passing through its elec 
tron-receiving face, along an axis perpendicular 
to Said face; the slots of all of said anode arms 
being circularly aligned; a conducting member 
Supported intern ediate said upper and lower 
anode arm sections; said conducting member 
traversing all of said slots and dividing each of 
the Same into two smaller slots; and a coupling 
device, adapted to be connected to an external 
circuit, extending into both of the smallel slots 
of at least one of said anode arms. 

4. A magnetron comprising: a cathode; an 
anode structure Spaced from and surrounding 
Said Cathode; means for establishing a magnetic 
field in the Space between said cathode and said 
anode structure, in a direction perpendicular to 
the electron path between seid cathode and said 
anode Structure; said anode structure including 
a plurality of anode arms having electron-receiv. 
ing faces adjacent said cathode; each of said 
anode aims being divided into upper and lower 
Sections; the upper and lower sections of all of 
Said anode arms being spaced by circularly 
aligned slots; a conducting member supported 
intermediate said upper and lower sections, and 
traversing all of said slots; and a coupling device, 
adapted to be connected to an external circuit, 
extending into one of said slots adjacent said 
conducting member. 
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