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This invention relates to gaseous discharge 
tubes and particularly to those of the type in 
which the source of electrons is a cathode spot. 
It may be designed, if desired, so that the short 
distance between the electrodes makes the tube 
useful as a rectifier. It may also be used for 
producing extremely short pulses, and for other 
purposes. 
An object of this invention is to provide a cold 

cathode, gaseous discharge tube which has rela 
tively easy, cathode-spot formation without the 
necessity of heating power for the filaments. 
Another object of this invention is to provide 

an electron discharge tube in which the discharge 
is controlled, without the expenditure of appreci 
able energy, by the control grids, for producing 
extremely short pulses and high peak currents. 
A feature of this invention is the use of a car 

bon grid at the anode to help control the electrode 
to give a sharp cut-off after the discharge stops. 
Another feature of this invention is the use of 

a glass tube heated and sealed to the carbon 
electrode to support it. 
Another feature of this invention is the use of 

caesium chloride and aluminum in a highly com 
pressed form as a "pill.' 
Another feature of this invention is the use of 

an annular metal grid over the cathode cup to 
prevent sputtering of the cathode-emitting mate 
rial and to act as keep-alive, where necessary, and 
to start the discharge. 
A further feature of this invention is the use of 

a strap or baffle over said nickel grid to keep Sput 
tered material from forming on the anode grid. 
Other objects and features of this invention 

will be explained hereinafter and will be particul 
larly pointed out in the appended claims. 

Figure 1 is a perspective view of the cold-cath 
Ode gaseous-discharge tube. 

Figure 2 is a longitudinal sectional view of said 
cold-cathode, gaseous-discharge tube enlarged. 

Figure 3 is a perspective view of the cathode 
cup in partial section. 
In Figure 1, the anode wire of tantalum is 

welded to material suitable for sealing the glass 
and is sealed into the base of a hollow glass tube 
2 which supports the Carbon grid 3. 
The carbon grid 3 is further supported by a 

metal strip 4 with metal wires sealed in and sup 
ported by the glass sleeves 5. At the cathode, the 
lead-in wire 6 passes through the insulating 
ceramic cup 7 to the cathode cup and "pill.' The 
ceramic cup 7 is covered by a nickel grid 8 to 
prevent the Sputtering of the cathode-emitting 
material and thus to act as a keep-alive or to 
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start the discharge. The nickel grid has a hole 
9 in it to allow the action of the spot discharge. 
The cathode is further protected from sputtering 
by a baffle ?o of metal. The unit is insulated by 
and mounted upon the glass base and sealed in 
a glass envelope filled with helium at a pressure 
of 7 to 20 millimeters. 

In Figure 2, the glass tube f2 is capped by a 
metal anode Cap 3 to which is attached a tan 
talum wire 4 supported by and insulated by a 
glass tube 5, Welded to it as in normal tube con 
struction. The wire 4 is separated from the 
glass tube 5, except at the base, by an air space 
6 to prevent cracking from heat. The carbon 

grid 7 at the anode gives a sharp cut-off after 
the discharge stops and is supported not only by 
the glass tube 5 but also by the metal strip 8 
upheld by the metal wires 9 Supported in the 
glass sleeves 20. At the Cathode, the caesium 
chloride and aluminum compressed into a "pill' 
2 provide a cathode spot. This "pill' 2 of cath 
ode-emitting material rests in and is contacted 
by a nickel cup 22 to which is attached the lead-in 
wire 23. A ceramic cup 24 surrounding and in 
sulating the cathode is covered with an annular 
grid 25 to prevent sputtering of the cathode-emit 
ting material and to act as a keep-alive, where 
necessary. The hole 26 in the metal grid is cov 
ered by a strap 27 which further prevents sput 
tered material from reaching the carbon grid T. 
The getter 28 on each side of the glass mounting 
29 is attached by a wire 30 to the stem. The en 
tire glass envelope 2 is filled with helium at 7 
to 20 millimeters pressure, or any inert gas; heli 
lum gas at low pressure may be used to increase 
the "hold-off' factor and to make the response 
of the device quicker. The glass envelope is fas 
tened with cement 32 to a base from which pro 
ject the pins 33. 

In Sealing the glass and the carbon together at 
the anode, the carbon is heated to the softening 
point of glass and the glass tube then pushed into 
the Carbon electrode. A mandrel is pushed up 
into the glass tube during this sealing process to 
keep the tube open. This process may be useful 
in other places where keeping the glass tube open 
is not important, and in those cases a mandrel 
will not be required. 
In Figure 3, the cathode 'pill' 2 is shown rest 

ing in the metal cup 22, said metal cup insulated 
by the ceramic cup 24. Over all of this is the 
annular metal grid 24 surmounted by the metal 
baffiile 27. 
This tube may be used in the usual strobotron 

circuit and in many other types of circuit. I have 
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found my tube particularly useful when used as 
a rectifier, the grids being in that case connected 
back to the anode through suitable resistance. 
The carbon grid in that case may be connected 
to an intermediate point on the resistance in the 
metallic grid circuit. 
What claim is: 
1. In an electric discharge tube, a graphite 

electrode and a glass support sealed thereto, and 
a lead-in wire sealed through the glass support 
and extending into, but spaced from, said graph 
ite electrode to act as an anode. 

2. In an electric discharge tube, a graphite elec 
trode and a glass Support Sealed theretO and a 
lead-in wire sealed through the glass support and 
extending into, but spaced from, said graphite 
electrode, said lead-in Wire acting as an anode 
and being composed of tantalun. 

3. In an electric discharge tube, a cathode of 
material capable of forming a cathode spot, an 
insulating cup for the part of said cathode away 
from the discharge, an annular metal cover for 
the part of Said cathode facing the discharge, 
and a metal shield spaced from but in register 
With the center of Said annulus. 

4. In an electric discharge tube, a cathode of 
material capable of forming a cathode spot, an 
insulating cup for the part of said cathode away 
from the discharge, an annular metal cover for 
the part of Said cathode facing the discharge, said 
annular ring acting as a control grid for the dis 
charge, and a metal shield. Spaced from, but in 
register with, the center of Said annulus. 

5. In an electric discharge tube, a cathode of 
material capable of forming a cathode spot, said 
material comprised of caesium chloride and alu 
minum highly compressed, an insulating cup for 
the part of said cathode away from the discharge, 
an annular metal cover for the part of said cath 
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ode facing the discharge, said annular ring act 
ing as a control grid for the discharge, and a 
metal shield spaced from but in register with the 
center of Sadd annulus. 

6. In an electric discharge tube, a graphite elec 
trode and a glass support sealed thereto and a 
lead-in wire anode composed of tantalum, sealed 
through the glass support and extending into, 
but Spaced from, said graphite electrode and a 
cathode of material capable of forming a cath 
Ode spot, said material comprised of caesium chlo 
ride and aluminum highly compressed into a 
"pill,' an insulating cup for the part of said 
cathode away from the discharge, an annular 
metal cover for the part of said cathode facing 
the discharge, and a metal shield spaced from 
but in register with the center of said annulus. 
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