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The present invention relates to the generation of radio 
frequency noise, particularly the generation of relatively 
high power noise in the ultra high frequency and micro 
wave frequency range, and especially for application in 
electronic countermeasure systems. 
One current method of generating noise in the fre 

quency range from 40 to 500 megacycles involves the use 
of electron beam switching tubes which produce maxi 
mum noise power densities of approximately 0.2 milliwatt 
per megacycle. For many electronic countermeasure ap 
plications this noise power densityisinadequate. 

Accordingly, an important object of this invention is 
to provide a noise generator which will produce noise in 
the ultra high frequency and microwave frequency with 
a noise power density of several orders of magnitude 
greaterthan that of prior art devices. 

Various features of this invention will become apparent 
from the following description which is given primarily 
for purposes of illustration and not limitation. 

Stated in general terms, the objects of this inventionare 
attained by providing a radio frequency noise generator 
comprising a plurality of hollow anode elements, such 
as are produced by splitting a hollow cylindrical, or 
tubular, anode alongits axis. The generally cylindrical 
anode elements are mounted between two generally flat, 
spaced parallel cathode elements. The cathode elements 
are mounted in transverse relationship to the axes of the 
anode elements and are spaced from each end of the 
anode elements. The resulting anode-cathode assembly 
is enclosed in a suitable vacuum-tight envelope and sub 
merged in a magnetic field so that the lines of force of 
the field are coaxial with the longitudinal axes of the split 
anode elements. A gas pressure is maintained inside the 
envelope at a low value, of the order of 103 to 10-4 
millimeter of mercury, by suitable means. A gas dis 
charge is produced by connecting a high voltage source 
to the anode elements and the cathodes. Suitable circuitry, 
including an ohmic load, is connected across the anodes 
so that radio frequency noise is produced by the interac 
tion of the anode elements with the electrons of the gas 
discharge. The resulting noise is suitable for direct out 
put from the generator, or for transferto a suitable radio 
frequency noise transmitter. 
A more detailed description of the invention is given 

below with reference to the accompanying drawings, 
wherein: 

FIG. 1 is a diagram schematically showinga single ele 
mentradio frequency noise generator; 
FIG. 2 is an elevational view in section schematically 

showing several anode noise generator elements of various 
sizes connected in parallel; and 
FIG. 3 is an elevational view in section schematically 

showinga high power noise generator with magnets, cool 
ing fins and a regulated gas supply. 
The basic configuration of this invention is schematical 

ly illustrated in the diagram of FIG. 1. Two hemi-cylin 
drical, or tubular anodes 10 and 11, prepared by axially 
splitting a hollow cylinder or tube, are mounted between 
two flat cathodes 12 and 13. The cathodes 12 and 13 are 
paralle to each other andare normal to the cylindrical, or 
longitudinal axes of the anodes 10 and 11. The resulting 
assembly of anodes 10 and 11 and cathodes 12 and 13 is 
enclosed in gas-tight envelope 14. Envelope 14 is filled 
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2 
with an appropriate gas (e.g., hydrogen) at pressure of 
about 103 to 104 millimeter of mercury. It is main 
tained at this pressure by a gas pressure regulator 15, 
which also is enclosed in envelope 14, as shown. 
Gas pressure regulator 15 includes an absorbent, Such 

as absorbent titanium or zirconium, which absorbs large 
amounts of hydrogen, or other gases. When the ab 
sorbent metal is heated, as indicated at 15, the absorbed 
gas is released to maintain the low pressure desired inside 
envelope 14. The gas release rate is very closely control 
led by controlling the temperature of the absorbent metal. 
The temperature of the absorbent metal in turn is con 
trolled by means of an auxiliary heater, which in turnis 
controlled by a feed-back amplifier (not shown) in the 
low voltage regulator connected at 30, 31. The feed 
back amplifier in turn is controlled by the pressure 
dependent gas discharge current. In this manner the gas 
pressure inside envelope 14 is stabilized automatically. 
Gas pressure regulator 15 also serves as an ion supply 
source because the released gas is ionized by the electrical 
discharge formed inside envelope 14. Alternately, a 
liquid metal of appropriate vapor pressure characteristics 
can be used instead of a non-condensable gas like hydro 
gen for the atmosphere in envelope 14. In this case, the 
gas pressure in envelope 14 is controlled by the envelope 
temperature and equals the vapor pressure of the liquid 
metal corresponding to the envelope temperature. Ex 
amples of such liquid metals are mercury and cesium. To 
obtain vapor pressures between 103 and 104 millimeter 
of mercury, envelope temperatures of the order of about 
10°C. and about 90° C., are required for mercury and 
cesium, respectively. 

Cathodes 12 and 13 are connected to one pole 16 of 
a high voltage source by means of leads 17 and 18, re 
spectively, and line 19. Anode 11 is connected to the 
other pole 28 of the high voltage source and leads 26 and 
27 are connected to ground as indicated at 29. Anode 10 
is connected to one end of ohmic load 20 through lead 
21, one line of coaxial cable 22 and lead 23, and anode 
11isconnected to the other end of the ohmic load through 
leads 24, 25, the other line of the coaxial cable 22 and 
leads 26 and 27. It will be understood that instead of 
coaxial cable 22, a pair of balanced, parallel lines can be 
used. Gas pressure regulator 15 is connected to the 
poles 30 and 31 of a low voltage regulator (not shown) 
by leads 32 and 33, respectively. 

In operation, the discharge cell consisting of anodes 
10 and 11, and cathodes 12 and 13, is immersed in a mag 
netic field with the line of force of the field oriented 
parallel with the axes of the anodes 10 and 11. A mag 
netic field in excess of about 1 kilogauss is used anda high 
voltage of several kilovolts is applied between 16 and 28. 
The discharge then ignites. Electrons are then emitted 
from the cathodes 12 and 13 as a result of bombardment 
thereof by ions produced in the gas discharge. The axial 
magnetic field prevents these electrons from reaching the 
anodes 10 and 11 directly. They remain trapped in the 
discharge region and ionize the neutral gas very effective 
ly. At pressures below 103 millimeter of mercury the 
discharge is characterized by a pronounced plasma sheath 
at the anodes 10 and 11. The potential drop across this 
sheath is abrupt and extends from the potential of the 
anodes 10 and 11 to near that of cathodes 12 and 13. As 
a consequence of this, electrons in the sheath are sub 
jected to crossed electric and magnetic fields and there 
fore rotate close to the anode in a direction perpendicular 
to the crossed fields, and thus produce a substantial ro 
tating electron current close to the inside surfaces of 
anodes 10 and 11. The split structure of anodes 10 and 
11 causes an interaction of the rotating current with the 
eXternal circuit consisting of anodes 10 and 11, ohmic 
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