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This invention relates to gaseous electrical dis 
charge devices and more particularly to such de 
vices in which an electrode is heated to glowing 
temperature by the action of the discharge. 
As described in prior applications of the appli 

cant, Spanner, alone and with others. there have 
been developed cathodes for electric discharge 
tubes which are capable of sustaining discharges 
at 220 volts either direct current or the alternat 
ing current, such dimensions of the tubes may be 
approximately a meter long by 2 centimeters in 
diameter. 
In order to start such discharges various de 

vices have been employed which require a plu 
rality of leading-in wires in each stem, many of 
the devices requiring three or more wires in each 
stem. . ‘ - 

Onev object of our present invention is to pro 
vide an improved and simplified construction 
wherein only one leading-in wire is required. 
The foregoing and other objects of the invention 
may best be understood from the following de 
scription of one embodiment thereof taken in 
connection with the accompanying drawing in 
which 

Fig. 1 is a plane view of a discharge tube show 
ing the cathodes and supporting structure; 

Fig. 2 is an enlarged perspective view of one 
of the cathodes and the supporting structure 

» therefor; and ' ’ 

Fig.‘ 3 is a greatly enlarged perspective view 
showing the construction in detail of one turn of 
the cathode helix. 

Referring to the drawing more in detail the 
reference character‘ ll indicates a ‘gas discharge 
device with enlarged end portions l2 and IS in 
each of which there is sealed a stem I4 which 
serves the same function as the usual stem. A 
single leading-in wire I5 is sealed-into each stem . 
and carries a supporting frame iii. A closed 
loop "is secured to the supporting frame as at 
i8 and i9 and is supported thereby in such a 
manner that it lies disposed substantially perpen 
dicular to the supporting frame. A cathode is 
indicated at 20 and is so disposed that it con 
stitutes a portion of the electric path provided 
by the closed loop l'l. While the electrode shown 
at 20 is described as a cathode it is to be under 
stood that in a tube adapted to be used on an 
alternating current circuit each electrode‘ 20 acts 
alternately as a cathode and as an anode as the 
polarity-of the poten‘tial‘di?erence across the tube 
terminalsis periodically reversed.‘ Small pieces 
of magnesium 2| may be mounted on the loop l1 
and secured thereto in any suitable manner as by 
bending'over‘and clinching.v If desired provi 
sion may also be" made for additional quantities 
of getter-material such as magnesium by securing 
a small box 22 or similar receptacle to the frame 
It. This is preferably so disposed that the open 

(01. 176—126) 

side of the box is toward the glass of the con 
tainer. 
Provision may be made for setting up induced 

currents in the closed loop II. A coil 23 having 
its axis in the same general direction as axis of 
the loop l'l is positioned around the tube ii and 
is supplied with high frequency current by any 
suitable means not shown. The coil 23 is shown 
at one end only but it is to be understood that 
a similar coil may be provided at the other end. 
In order to facilitate the starting of the dis 

charge the outer wall of the glass tube may be 
provided with a conductive coating. This may. 
be in the form of a bronze varnish, one portion 
of such coating being shown at 24 which portion 
is connected with one of the leading-in wires ii. 
The other portion is indicated at 25 and is con 
nected with the other leading-in wire I5. A 
space as indicated at 26 separatesthe two por 
tions of the conductive coating and is preferably 
positioned near one of the cathodes 20. It is to 
be understood that the thickness of these coat 
ings as shown on the drawing is greatly exag 
gerated. A second coating similar to the ?rst one 
may be applied to the other side of the tube, the 
two portions 21 and 28 of the coating being sepa 
rated by a space 29 near the opposite cathode 20. 
It is not essential that there shall be two coat 
ings, one on each side of the tube, but such an 
arrangement is advantageous in case one of the 
conductive coatings fails to function to start the 
discharge. For red tubes a gold varnish is pref 
erable and for blue tubes a silver varnish. ' 
The ‘cathode may have associated therewith 

specially activated materials such as barium or 
compounds thereof and preferably with the addi 
tion of amphoteric compounds and may be con 
structed in the form of a thorn crown cathode. 
Such a construction is shown in Fig. 3. A plu 
rality of wires 30 are loosely twisted together and 
at certain points may be cut and pulled outwardly 
as indicated at 3! giving to the whole arrange 
ment the appearance of a crown of thorns. The 
discharge takes place quite readily at the points 
and thereafter passes over to the other portions 
of the cathode. The interstices in the loosely ar 
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ranged wires afford space for activated material ‘ 
such as barium and by the construction shown 
such material is well held in place mechanically. 

In degassing the cathode the evacuated tube 
may be ?lled with a rare gas such as argon to a 
pressure of about 2 millimeters when the tube 
may be sealed off and the ultimate formation of 
thecathode undertaken together with the clean 
ing of the rare gases in the sealed-off condition. 
For this purpose the two leading-in wires. l5 are 
connected through a ballast resistance to a 220 
volt alternating current circuit. When the dis 
charge current reaches a value of three to'ten 
amperes the cathodes and the loops start to glow 
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and the magnesium gets so hot that it vaporires 
and through its getter e?ect puri?es the rare 
gases. 
gas with the addition of metallic vapor. 
In discharge tubes designed for operation on 

alternating current circuits the cathodes at each 
end of the tube are of the same constructions 
when the tube is designed for operation on direct 
current circuits only, one end may be construct 
ed as an anode of any suitable type and material 
such as carbon or sheet nickel and the anode may 
be provided if desired with getter material. 
The above described discharge tube may be used 

for various purposes, especially for neon tubes 
operating directly from the supply lines, ultra 
violet radiators, recti?ers, and also for oscillation 
and modulation tubes. 

' It is to be understood that the above described 
embodiment of the invention is for the purpose 
of illustration only and various changes may be 
made therein without departing from the spirit 
and scope of the invention as de?ned in the sub 
joined claims. ' 
We claim: I 
l. A self-heating cathode for gaseous discharge 

devices which comprises a body . of conductive 
material having ?ne points of its conductive ma 
terial projecting therefrom to form isolated points 
at which an initial discharge may be concentrated 
whereby to heat said point and thereby to in 
crease its electron emissivity, and activation ma 
terial carried by said body near said points to 
render the body emissive when cold. 

2. A gaseous discharge device of the type hav 
ing a sealed tube, a gaseous ?lling therein adapted 
to carry the discharge, and thermionic cathodes 
at opposite ends of the tube which operate at in 
candescence, which is characterized by at least 
two conductive members substantially in contact 
with the wall of the tube adjacent the opposite 
cathodes, each adjacent one of the cathodes and 
connected to the opposite cathode whereby to 
bring its charge to a substantial part of the wall 
adjacent the ?rst-named cathode. 

3. A gaseous discharge device of the type hav 
ing a sealed tube, a gaseous ?lling therein adapted 

' to carry the discharge and thermionic cathodes 
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at opposite ends of the tube which operate at in 
candescence, which is characterized by at least 
two conductive members substantially in contact 
with the wall of the tube symmetrically arranged 
about the circumference thereof. 

4. A hot cathode arc discharge device which 
comprises a sealed tube; electrodes positioned at 
opposite ends of said tube at least one of which is 
a cathode comprising a conductive base having 
thin isolated projectionsthereon adapted to carry 
the initial discharge with concentration of the 
heating therefrom and massive activation .which 
is emissive when cold surrounding said projections 
whereby to be heated thereby to increase its emis 
sivity; a single lead-in wire for each electrode; 
and a conductive strip near the path of the dis 
charge adapted to prevent the blocking of said 
path by accumulation of excessive charges. 

5. In a radiant discharge, an elongated tube 
' permeable to radiation from the discharge, elec 

70 

trodes spaced apart therein, a ?lling adapted to 
provide a discharge conducting atmosphere be 
tween the electrodes, and an energizing circuit 
to start and maintain the discharge in said 
atmosphere, in which at least one of the elec 
trodes comprises a- plurality of wires loosely ar 

The tube may also be ?lled with inertv 

8,078,886 
ranged in side-by-side relation, having a ma 
terial which is electron emissive at room tem 
peratures in the interstices between said wires 
and having portions of the wires projecting from 
the structure formed thereby and associated with 
the electron emissive material, and said energiz 
ing circuit is adapted to provide an initial current 
loading which is su?icient to heat said isolated 

‘ portions to a glowing temperature and, with the 
decreased potential drop across the tube which 10 
results upon heating of the isolated portions of a 
the electrode, to provide a current loading sum 
cient to heat substantially the entire electrode to 
glowing temperature. ' 

6. In a radiant gaseous discharge device an 
elongated tube permeable to radiation from the 
discharge, electrodes spaced apart therein, a ?ll 
ing adapted to provide a discharge conducting 
atmosphere between the electrodes, and an ener 
gizing circuit to start and maintain the discharge 
in said atmosphere, in which at least one of the 
electrodes comprises a plurality of wires longi 
tudinally interlaced and having in the interstices 
between them a material which is electron emis 
sive at room temperatures and having substan 
tially isolated portions of the wires projecting 
from the body formed by the wires and associated 
with the electron emissive material, and said 
energizing circuit is adapted to provide an initial 
current loading which is sui?cient to heat said 
isolated portions to a glowing temperature and, 
with the decreased potential drop across the tube 
which results upon said heating of the isolated 
portions, to provide a current loading sufficient 
to heat substantially the entire electrode to glow 
ing temperature. ' 

'7. The method of ‘activating an electrode in a 
gaseous discharge device, which comprises apply 
ing to the electrode an activating material, seal 
ing the electrode into a discharge tube, pumping 
the tube, subjecting the electrode to heating by 
induced high frequency eddy currents, and there 
after heating the electrode to glowing tempera 
ture by a gaseous discharge from said electrode. 

8. A uni-potential electrodev for an electric 
gaseous discharge device comprising a stranded 
wire of refractory metal, oppositeends of which 
are electrically connected together, and having 
strands thereof in' loosely engaged side-by-side 
relation, and an electron emitting activation ma 
terial held by said wire and within the space be 
tween said strands. - 

9. A uni-potential velectrode for an electric 
gaseous discharge device comprising a body of 
refractory wires, the wire at the surface of said 
body being relatively ?ne as compared with the 

mounted with respect to wire within the body 
under said surface wire, and an electron emitting 
activation material held by said wires and within 
the interstices therebetween. ' 

10. An electric gaseous discharge device com 
prising a sealed envelope, a gaseous atmosphere 
therein, and a plurality of electrodes sealed with 
in said envelope, at least one of said electrodes 
consisting of a body of a refractory metal in the 
form of wire, and ‘having wire at the surface 
thereof loosely overlying wire within the body 
and an electron emitting activating material held 
by said wire and within the interstices between 
said inner and overlying portions. 1 ' - 
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thickness of the body as a whole and being loosely , 
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