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It is known that by means of a concentrical 
tubular line acting as a resonance circuit of an 
ultra-short wave transmitter, a much more favor 
able adaptation to the building up resistance of 

5. the Oscillatory tube can be attained, than is pos 
sible with a simple double wire line. As a further 
advantage of the tubular line, it is found that by 
connecting or inserting tube electrodes, no places 
of irregularity appear, and that the uniform dis 

10 tribution of the capacity per unit length of the 
tubular line will not be disturbed by the tube 
electrodes if the latter are properly connected to 
or inserted in the tubular line. This property of 
a tubular line not only produces a notable im 

l5 provement in the useful effect, but it also de 
creases the danger that due to reflections of the 
waves at irregular places existing in wire lines, 
side waves may be created thus detrimentally 
affecting the stability of the ultra-short Wav 

20 transmitter. w 

The connection or insertion of a three pole tube 
to or in a concentrical tubular line does not cause 
any particular difficulties, since the inner tube 
can simply terminate into the grid and the Outer 

25 tube into the anode. The tube electrodes are 
connected in a simple manner to the tubular line 
by having the diameters of the tubular conduc 
tors conform exactly to the diameters of the 
electrodes; different diameters may also be used, 

30 it being necessary to take the precaution that the 
wave resistance (i. e., Surge impedance) does not 
undergo a sudden change at the place of transi 
tion, but that it is the same for the tubular con 
ductor and for the tube electrodes. 

85 Also in case of the magnetron which operates 
with the greatest efficiency, as is known, in the 
ultra short Wave range, a tubular conductor as an 
excited oscillatory system is found to be advan 
tageous. In the case of a magnetron with solid 

40 anode, the problem of connecting a tubular con 
ductor can be solved in a comparatively simple 
manner, since in this case the anode may simply 
terminate into the outer tubular conductor and 
the cathode into the inner tubular conductor, or 

45 both may form a part of the outer tubular con 
ductor and inner conductor included in the con 
centric tubular line. The conditions are more 
difficult in case of a magnetron with slotted anode 
of the type proposed by Habann, in which, as is 

50 known, the anode cylinder is divided into two or 
Several Segments. The difficulties encountered 
in connecting these two segments or groups of 
segments with a tubular line, are caused by the 
fact that the segments are situated on a single 

55 cylinder surface from where they must be brought 

to the two tubular conductors with different 
diameters. This can be accomplished only by 
Complicated bends and the like, thereby produc 
ing places of irregularities which are just to be 
avoided by the tubular conductors. The claw 
like anode segments S' and S' of Fig.1a and the 
Segments S1, S2 and S'i of Fig. 1b can be said 
to overlap each other, the term "overlap' not 
being limited to any particular arrangement 
whereby the segments face each other but being O 
broad in its meaning to include any dovetail or 
Over-reaching arrangement of segments. 
In order to Overcome these drawbacks in the 

present invention, an arrangement will be de 
scribed in which the outer tubular conductor or is 
the inner one of a concentric double line is com 
posed of two parts having the same diameter, 
namely such that the axes of said parts form a 
straight through line. These two tubular pieces 
terminate at the ends facing each other into seg- 20 
ments which engage each other in the manner of 
claws, and thereby form the anode of a Habann 
tube. Before describing the complete magnetron 
transmitter as completed by the second tubular 
conductor of the concentric line, this basic idea of 25 
the present invention will be elucidated by refer 
ence to Figs. 1a and 1b, which show details of an 
electron discharge device constructed in accord 
ance with the invention. Figs. 2 and 3 show, 
except for the magnetic field, complete details of 30 
an electron discharge device in accordance with 
the invention. 
In Figs. 1a and 1b, items R1 and R' represent 

the two tubular pieces of equal diameter coaxially 
arranged. At their ends facing each other, they 35 
terminate into the segments S' and S' of Fig. 1a, 
which are so dimensioned that they do not come 
in contact with each other, but leave therebe 
tween the slots Z necessary for the production of 
Oscillations. Fig. 1b shows the arrangement of 40 
four segments, whereby each tubular piece has 
two segments, the longitudinal cross section re 
vealing, however, only three segments S', S'2 and 
S’’. 
In order to complete the entire tube thus pro- 45 

duced to a concentric line by means of a second 
Conductor, the arrangement may be such that 
the tubular conductors R1 and R' form the . . 
outer tubular conductor or the inner tubular con 
ductor. At first the simplest case will be de- 50 
Scribed in which inside of tubular conductors R.' 
and R''1 a coaxial conductor is arranged. The 
latter is designated by Rain Fig. 1, and is so con 
structed that it terminates in the center, i.e. with- . 
in the segments, into the filament K. In order to 5 
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establish oscillation nodes at the ends of the Con 
centric tubular line, two metallic closing discs 
B1 and B are provided by means of which the 
line will be short circuited. Putting it another 
way, discs B1 and B2 are short circuiting discs 
which have extremely low impedance to radio 
frequency currents. 
In order to evacuate the space between the seg 

ments, the entire arrangement can be placed into 
a vacuum vessel, or parts of the tubular. line may 
be formed as parts of the vacuum vessel and may 
be sealed up with suitable covers of glass and 
intermediate glass pieces. A construction in 
which this is possible is shown in longitudinal 
cross section in Fig. 2. Iterns R1 and R'' are 
again the two tubular pieces terminating into 
the segments S and S', and in whose axis the 
central conductor R2 with the flament K are 
placed. Items B1 and Ba are again the two clos 
ing bridges which in this case are capacitively 
subdivided to separate the plate potential. To 
achieve this end they consist of two metal discs, 
the one connected to the outer tubular conductors 
R" and R', and the other one joining the inner 
tube central conductor R2, said metal discs being 
electrically separated from each other by means 
of an intermediate insulating disc A1. Or Aa. 
Items P' and P' are two metallic end plates con 
nected only to R2 and which serve in known 
manner for absorbing and deviating the electron 
current leaving the space between filament and 
segments by the action of the magnetic field in 
the axial direction. The two free ends of the 
Outer tubular pieces R1 and R'l are now closed 
up vacuum tight by means of two glass caps K’ 
and K'. The central conductor R2 is passed 
through them in order to supply the heating 
voltage. Over the segments there is placed a 
short tube G of glass or quartz, likewise connected 
vacuum tight with the two tubular pieces R1 and 
R''1 by means of cone-shaped metal rings M and 
M'. In this manner a completely enclosed hol 
low space is produced that can be evacuated in 
the ordinary way. The magnetic field necessary 
in the axial direction is obtained in the simplest 
manner, by means of a coil C surrounding the 
tube. 
The condition of Oscillation will now become 

Such that a voltage loop appears in the center 
between the two short circuit bridges B1 and Ba. 
Owing to the capacity between the segments, and 
in view of the uninterrupted central through 
conductor, the outer tubular conductor acts uni 
formly as regards the electric waves, i. e. the 
two segments S and S will oscillate in equal 
phase. For the production of oscillations, in this 
case only the negative building up resistance 
between the segments, acting as a closed anode 
cylinder, and the flament play a part. In the 
slotted anode cylinder of the Habann tube, the 
negative building up resistance lies, however, be 
tween the segments, and optimum useful effect 
is obtained only when the Oscillatory system to 
be excited by the magnetron lies between the 
segments and produces thereat high frequency 
potentials of Opposite phase. 

In order also to accomplish this in the arrange 
ment herein described, a further mode of struc 
ture according to the idea of the invention is 
shown in Fig. 3, wherein the two tubes R1 and 
R''1 together with their segments S' and S' form 
the inner cylinder of a concentric tubular line, 
Surrounded by a further metal tube which is 
again closed up by means of short circuit bridges 
B and Ba. This outer tube, just as in the case 

2,144,222 
of the inner tube, is divided into two halves R', 
and R'a maintained at proper space, in the ex 
ample of construction herein described, by means 
of a short spacer ring G' of glass. The space 
between the two outer tubular pieces, in other 
Words the length of the spacer ring G", will suit 
ably be so chosen that the mutual capacity be 
tween R'2 and R2 equals the capacity be 
tween the segments S and S', in order that the 
state of Oscillation of the tubular line will be 
possibly a symmetrical one. Thus the entire 
tubular line between bridges B1 and B is divided 
into two halves of which each can oscillate in M/4, So that phase opposite high frequency Voltages 
will be produced at the two segments S and S’’, 
or at the corresponding groups of segments. The 
arrangement of the filament K and of the end 
electrodes P and P' have remained the same as 
in the case of Fig. 2. In this practical example, 
the vacuum vessel is formed of K, R1, B2, R2, 
G', R'2, B1, K', but this arrangement may also 
be provided with a glass enclosure Surrounding 
only the inner tubular conductor, such as shown 
in Fig. 2, whereby the advantage is obtained 
that the two bridges B1 and B can be moved for 
the purpose of tuning. 

It should be understood that the invention per 
mits of numerous other combinations of elements 
not Specifically disclosed herein. The feeding 
and the putting in operation of this transmitter 
takes place in exactly the same manner as in the 
hitherto known magnetron generators. 
What is claimed is: 
1. An electron discharge device Comprising a 

pair of separated anodes in the form of two co 
axial metallic tubes of substantially the same 
diameter placed end to end, portions of said 
anodes near their adjacent ends being cut away to 
provide overlapping separated Segments, a cath 
Ode located in the axis of said anodes and having 
an effective portion in the region of said overlap 
ping segments of said anodes, and means sur 
rounding Said anodes in the region of said seg 
ments for producing a magnetic field. 

2. An electron discharge device comprising a 
pair of separated anodes in the form of two co 
axial metallic tubes of substantially the same 
diameter placed end to end, portions of said 
anodes near their adjacent ends being cut away 
to provide overlapping separated segments, a 
Cathode located in the axis of said anodes and 
having an effective portion in the region of said 
overlapping segments of said anodes, and a me 
tallic plate connected to each terminal of the 
effective portion of said cathode for confining 
inpact of said electrons to said segments. 

3. An electron discharge device comprising a 
pair of separated anodes in the form of two co 
axial metallic tubes of substantially the same 
diameter placed end to end, portions of said 
anodes incar their adjacent ends being cut away 
to provide overlapping separated segments, a 
cathode located in the axis of said anodes and 
having an effective portion in the region of said 
Overlapping segments of said anodes, and a me 
tallic plate connected to each terminal of the 
effective portion of said cathode for confining im 
pact of Said electrons to said segments, said co 
axial metallic tubes comprising the outer envelope 
of said device, and means surrounding said de 
vice at the location of said anode segments for 
producing a magnetic field. 

4. An electron discharge device comprising two 
coaxial metallic tubes of substantially the same 
diameter placed end to end, the adjacent por 
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2,144.222 
tions of said tubes being cut away to provide for 
each tube a pair of separated segments facing 
each other, the segments of one tube occupying 
the spaces between segments of the other tube, a 
cathode located substantially in the axis of Said 
tubes and having an effective portion in the region 
of said segments, said segments comprising 
anodes for said device, and means for producing 
a magnetic field in the space between said seg 
ments. 

5. An electron discharge device comprising a 
pair of coaxial metallic tubes of substantially the 
same diameter placed end to end, each of the 
adjacent portions of said tubes having a segment 
forming an anode, a cathode located in the axis 
of said tubes and having an effective portion in 
the region of said segments, and means for pro 
ducing a magnetic field in the space between said 
segments. 

6. An electron discharge device comprising a 
pair of coaxial metallic tubes of substantially the 
same diameter placed end to end, each of the 
adjacent portions of said tubes having a segment 
forming an anode, a cathode located in the axis 
of said tubes and having an effective portion in 
the region of Said segments, and leads extending 
in the same straight line as said cathode for 
connecting the terminals of Said cathode to a 
circuit located externally of said device, each of 
said leads being located within One of said tubes, 
and means within said device having low im 
pedance to radio frequency energy coupling each 
lead with its associated metallic tube surround 
ing it. 

7. An electron discharge device in accordance 
with claim 6, wherein said low impedance means 
consist of metallic discs. 

8. A magnetron comprising a pair of coaxial 
metallic tubes of Substantially the same diameter 
placed end to end, each of the adjacent portions 
of said tubes having a segment forming an anode, 
a cathode located in the axis of said tubes and 
having an effective portion in the region of said 
segments, an envelope surrounding said tubes for 
a portion. On both sides of said segments, means 
effectively closing the ends of said tubes remote 

50 

from Said segments whereby Said tubes and en 
velope form an evacuated electron discharge de 
vice, and means for producing a magnetic field 
for influencing the path of travel of the electrons 
emanating from said cathode. 
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9. A magnetron in accordance with claim. 8, 
wherein said envelope is made of glass and said 
tubes form walls for said evacuated electron dis charge device. 

10. An electron discharge device comprising a 
pair of coaxial metallic tubes of substantially the 
Same diameter placed end to end, each of the 
adjacent portions of said tubes having a segment 
forming an anode, a cathode located in the axis 
of said tubes and having an effective portion 
in the region of said segments, a concentric outer 
conductive tube surrounding said coaxial tubes 
for the greater portion of their length, said con 
centric Outer tube being divided into two por 

3 
tions placed end to end and comprising a part 
of an evacuated envelope for said device, and 
means having low impedance to radio frequency 
energy located near each end of said coaxial 
tubes directly connecting same to said outer 
tube. 
1. An electron discharge device comprising a 

pair of coaxial metallic tubes of substantially 
the same diameter placed end to end, each of 
the adjacent portions of said tubes having a 
segment forming an anode, a cathode located in 
the axis of said tubes and having an effective por 
tion in the region of said segments, a concentric 
outer conductive tube surrounding said coaxial 
tubes for the greater portion of their length, 
said concentric Outer tube being divided into tWO 
portions placed end to end which comprise a 
part of an evacuated envelope for said device. 

12. An electron discharge device comprising a 
pair of coaxial metallic tubes of substantially the 
same, diameter placed end to end, each of the 
adjacent portions of said tubes having a Segment 
forming an anode, a cathode located in the axis 
of said tubes and having an effective portion in 
the region of said segments, a concentric Outer 
conductive tube surrounding said coaxial tubes 
for the greater portion of their length, Said con 
centric outer tube being divided into tWO por 
tions placed end to end which comprise a part 
of an evacuated envelope for said device, and 
means of low impedance to radio frequency en 
ergy constituting metallic discs which are nov 
able over the inner surface of said Outer Con 
ductive tube and the Outer surface of Said inner 
tube. 

13. An evacuated electron discharge device 
comprising inner and outer concentric electrical 
ly conductive tubes forming an oscillatory circuit, 
said inner tube being divided into two portions 
placed end to end, means near the outer ends of 
said portions of the inner tube and connected to 
both inner and outer tubes for tuning same, and 
electron emitting means located in the interior 
of said inner conductive tube. 

14. An evacuated electron discharge device 
comprising inner and outer hollow concentric 
conductive tubes forming an oscillatory circuit, a 
concentrically arranged cathode located near the 
center of and within said inner tube, said inner 
tube being divided into two portions placed end 
to end, and means near the remotely located 
ends of said inner tube and connected to both 
hollow tubes for tuning same. 

i5. Magnetron transmitter comprising an 
evacuated electron discharge device including a 
concentric tubular line having two conductive 
tubes of the same diameter terminating at the 
ends facing each other into two overlapping seg 
ments, said segments being physically separated 
from one another and forming anodes for said 
device, a cathode located in the space between 
said segments, and a coll surrounding said elec 
tron discharge device for producing a magnetic 
field. 
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