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The invention relates to an arrangement for 
controlling the transmission of ultra-short wave 
high-frequency energy passing from a generator 
to a load, more especially to an antenna across 
a concentric tubular line. When modulating an ultra-short wave trans 
mitter, it is known that the necessary condition 
of operating outside the so-called disruption re 
gion can only be fulfilled under difficulties. Ow 

O ing partly to the instability of the resonant cir 
cuits, and partly to the fact that the electrons 
have only a finite velocity, the conditions for 
building up a satisfactory modulating system for 
application to ultra-short waves, are no longer 
as simple as in the case of longer waves. It is 
Very difficult, therefore, to modulate the trans 
mitter proper by influencing its operating con 
ditions. Furthermore, in using ultra-short 
Waves, it should also be borne in mind that the 
excited transmitter wave, depends to a greater 
or lesser degree on the operating state of the 
transmitter SO that if the feed potentials are 
varied, the desired amplitude modulation is ac 
companied in a greater or lesser degree by an 

25 undesired frequency modulation. 
In order to avoid these difficulties, various 

methods have hitherto been proposed aiming at 
a control of the high-frequency energy outside 
the actual generator and independent of the 
conditions of excitation of the transmitter oscil 
lations. Thus, the energy already radiated can, 
after having left the antenna, be subsequently 
modulated, for instance, by causing the waves 
to pass through a layer of ionized gas whose 
degree of ionization is varied in the rhythm of 
the modulation, and which thus permits at one 
time the passage of a greater amount of radia 
tion energy and at another time a smaller 
amount, or absorbs this amount of energy. Since 
the size of the gaseous layer is to be large as 
Compared with the Wave length, this method can 
be employed only for extremely short waves. It 
appears, therefore, to be a better and simpler 
method to catch the high-frequency oscillations 
On their way from the oscillation generator to 
the antenna, namely in the antenna feed line. To 

d 

this end, variable high-frequency resistors which 
can be influenced to a large extent in a manner 
free of inertia, are inserted in the transmission 

0. line and which block the passage of the high 
frequency energy passing from the generator to 
the antenna, or render Such passage difficult, or 
permit the passage at an optimum efficiency. For 
such variable resistances, glow tubes are found 

s to be well Suited, since the amplitude of the 

(CL 250-17) 
electron discharge therein may be controlled in 
the rhythm of the modulation to be impressed 
upon the transmitter oscillations. If such a glow 
tube is placed between the two wires of a Lecher 
System, the ionized gas exerts a detuning action, 
as well as an energy absorbing action upon the 
Lecher line, thus influencing amplitude of the 
Oscillations radiated by the antenna, in ac 
cordance with the varying conditions of ionized 
aS. w 

The hitherto known practical embodiments of 
this method are such that a glow discharge tube 
of elongated shape, for instance of the type em 
ployed in oscillographs, is placed directly between 
the two Lecher wires extending from transmitter 
to the antenna, at which place it acts in part as 
capacitive lateral resistance between the Lecher 
wires with a dielectric fiuctuating in its special 
extent, as well as in its density in the rhythm 
of the modulation, and acting on the other hand 20 
as an energy consuming, and as a variable damp 
ing resistance. In order to exploit as much as 
possible the detuning, and damping action of the 
ionized gas, it is advisable in addition to using 
Solely the Lecher wires as layers for the gaseous es 
condenser, to enlarge the surface of said gas by 
means of Special metallic layers in contact with 
the Lecher wires. These layers on the other 
hand entail the disadvantage that they increase 
the residual capacity which prevails when the so 
glow tube is not ignited. As a result thereof, the 
Optimum transmission of energy to the antenna, 
Will be disturbed, and the upper limit of the 
control range will be decreased. In practice 
therefore, a compromise must be made between 5 
the two required conditions one of which is to 
employ the largest possible condenser layers, and 
the other of which is to obtain the lowest possible 
initial capacity. Such a compromise, however, 
is opposed to the operation of the transmitter at 40 
highest efficiency. .. 
The present invention overcomes effectively 

this drawback in that for the transmission of 
energy from the generator to the load, such as 
an antenna for instance, a concentric tubular line 
known as such is used within which the glow tube 
is so arranged that a concentric glow discharge 
will be formed between the inner tube and the 
outer tube. Hence, the entire glow discharge 
participates in the control of the transmission of 
energy to the antenna, without the presence of 
special metal surfaces whereby the capacity per 
unit ength of the line would be varied. Con 
sequently, the efficiency of the transmission will 
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conductor of said device forming an anode for 
Said device and being arranged in the same 
straight line as the outer conductors of said two 
Sections of concentric line. 

6. A system in accordance with claim 1, char 
acterized in this, that the impedance of said 
concentric line is matched at its ends to the 
impedances of said source and utilization circuit. 

7. A concentric transmission line having an 
inner and an outer conductor, a source of high 
frequency oscillations connected to one end of 
Said line, a utilization device connected to the 
other end of said line, an electron discharge tube 
certain electrodes of which are concentric to each 
other and constitute portions of said transmis 
Sion line, and means for modulating said high 
frequency oscillations, said means being operable 
to vary the impedance of the discharge path in 
said discharge tube. 

8. A concentric transmission line having an 
inner and an outer conductor, a source of high 
frequency oscillations connected to one end of 
Said line, a utilization device connected to the 
other end of said line, a gaseous electron dis 
charge tube certain electrodes of which are con 
centric to each other and constitute portions of 
Said transmission line, and means for modulat 
ing said high frequency oscillations, said means 
being operable to vary the impedance of the 
discharge path in said discharge tube. 

9. A System in accordance with claim 7 and 
further characterized in that said electron dis 
charge tube possesses a centrally disposed linear 
cathode connected to and between different por 
tions of the inner transmission line conductor, 
and an outer electrode connected to and between 
different portions of the outer transmission line 
conductor. 

4. 
10. A transmission line having coaxial inner 

and Outer conductors, a source of high fre 
quency oscillations connected to one end of said 
line, a utilization device connected to the other 

end of Said line, an electron discharge tube form 
ing a connecting link between two portions of 
Said line, said tube containing an anode two 
terminals of which are respectively connected 
to different portions of said outer conductor, 
and a cathode two terminals of which are re 
Spectively connected to different portions of said 
inner conductor, and means connected to said 
anode and cathode through said conductors for 
varying the impedance of said tube. 

li. A transmission line having coaxial inner 
and outer conductors, a resonant circuit com 
prising a loop of conductor interconnecting two 
adjacent ends of the inner and outer conductors 
respectively, a source of ultra-high frequency 
Oscillations coupied to Said resonant circuit, an 
electron discharge device having at least one 
electrode which constitutes an interconnecting 
link between different portions of said line, and 
means including a connection through one of 
Said conductors for activating said device. 

12. Apparatus in accordance with claim 11 and 
having means for varying the impedance of 
Said electron discharge device, said means serv 
ing also to modulate the ultra high frequency 
energy impressed on said transmission line. 

13. A transmission line having coaxial inner 
and Outer conductors, a gaseous discharge tube 
having an outer electrode which forms an inter 
connecting link between different portions of 
Said outer conductor, said tube also having a 
linear cathode which forms an interconnecting 
link between different portions of said inner 
conductor, a resonant circuit having a capacitor 
intercoupling different portions of an inductive 
loop, said loop portions being connected respec 
tively to the inner and outer conductors, and 
means for producing a glow discharge in said 
tube, said means having connections across the 
terminals of said capacitor. 

HANS ERCH HOLLMANN. 
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