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This invention relates to gas-filled electric discharge 
tubes. More particularly, the invention relates to elon 
gated positive column gas-filled electric discharge tubes 
comprising an auxiliary electrode for starting purposes. 

It is an object of the invention to reduce the starting or 
igniting voltage of tubes of the foregoing type. 
This and further objects of the invention will appear 

from the description that follows. 
According to the invention, an elongated positive col 

umn gas-filled electric discharge tube comprising an elon 
gated envelope which may have a coating of fluorescent 
material on an inner surface thereof, encloses a pair of 
main electrodes disposed at opposite ends of the enve 
lope. An auxiliary electrode comprising a long thin 
electrically conducting strip extends along an inner wall 
of the envelope and is electrically connected to one of the 
main electrodes. Conducting leads for providing exter 
nal circuit connections to the main electrodes and for 
connecting the auxiliary electrode to a main electrode are 
provided with an electrically insulating coating. With 
such an arrangement, an arc discharge will occur within 
such a tube at a lower voltage. 
The invention will now be described with reference to the accompanying drawing wherein the sole figure shows 

a cross-sectional view of an electric discharge tube in 
accordance with the invention. 

Referring to the drawing, designates an elongated 
positive column electric discharge tube connected through 
an inductor 2 to terminals 3 and 4 of a current supply. 
The inner wall of the tube 1 is coated with a layer of fluorescent material 5. 
Two main electrodes 10, disposed at opposite ends of 

the tube 1, are formed of a refractory wire coated with 
an electron-emissive active substance, for example, stron 
tium and barium compounds. Two long thin auxiliary 
electrodes 6 extending along and secured to inner facing 
surfaces of the tube 1 are connected, respectively, to one 
of the main electrodes 10. The auxiliary electrodes 6 
may be formed of any electrically conducting material, for 
example, graphite, enamel and a binder. Each of the 
auxiliary electrodes 6 is connected to one of the main 
electrodes 10 through a metal ribbon 7 and a short metal 
wire 8 which is connected to one of two current supply 
members 9 for the main electrode 10. In other words, 
electrical connection between the main electrode 10 and 
the long thin auxiliary electrode 6 is provided by one of 
the current supply members 9 for the main electrode 10 
which is connected to a metal wire 8 which, in turn, is 
connected to one end of a metal ribbon 7, the other end 
of which is connected to the auxiliary electrode 6. The 
main electrode 10 is supported by the current supply 
members 9 in a conventional vitreous bead. - 

In order to clarify the description, the auxiliary elec 
trodes 6 have been shown as diametrically opposite to one 
another so that their relative spacing is equal to the inter 
nal diameter of the tube 1. However, it will be obvious 
that this spacing may be made considerably smaller. 
The current supply members 9 for the main electrodes 
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2. 
10 and the connecting members 8 and 7 between the main 
electrodes 10 and the auxiliary electrode 6 are coated 
with electrically insulating layers 12, 13 and 14, respec 
tively. These layers 12, 13 and 14 may be made, for 
example, of potassium water glass, a glazing, alundum, or 
any other like insulating material. 
Upon connecting terminals 3 and 4 to a suitable power 

supply a glow discharge will occur between a main elec 
trode 0, which serves as a cathode at that instant, and 
the unconnected end of the auxiliary electrode 6 to which 
it is not electrically connected. This glow discharge will 
travel along the auxiliary electrode 6 to the other main 
electrode 10. The main electrodes 10 are heated by the 
glow discharge and as soon as they reach the emission 
temperature of their active material, the glow discharge 
turns into an arc discharge. By coating all of the non 
activated parts of the tube 1, i.e., the parts of the tube 
which do not contribute to producing the arc discharge 
but which are, nevertheless, at the same potential as the 
main electrodes 10 with an insulating coating, they are 
made inaccessible to the glow discharge, which, conse 
quently, concentrates on the activated part of the elec 
trodes, i.e., the barium and strontium compounds. The 
result is that the transition of glow discharge to arc dis charge takes place at a lower voltage. 

In one example, a tube having a length of about 120 
cms.; an internal diameter of about 35 mms.; filled with 
argon having a pressure of about 3 mms. of mercury and 
containing, furthermore, a small quantity of mercury; two 
long thin auxiliary electrodes, each having a width of 
about 3 mmS. and being separated from each other by 
about 15 mms.; had its starting voltage reduced from 
about 210 volts to about 190 volts by having its non 
activated parts coated with an insulating layer in accord ance with the invention. 
While we have thus described our invention with spe 

cific examples and embodiments thereof, other modifica 
tion will be readily apparent to those skilled in the art 
without departing from the spirit and scope of the inven 
tion. - 

What I claim is: 
1. An elongated positive column gas-filled electric dis 

charge tube comprising an elongated envelope, a pair of 
main activated electrodes disposed at opposite ends of 
said envelope, conducting leads having portions within the 
envelope providing external terminal connections to said 
main electrodes, an auxiliary starting electrode compris 
ing a long thin electrically conducting strip mounted on 
the inner wall of said envelope and extending substan 
tially throughout the length of the envelope, said conduct 
ing strip being uncoated and being completely exposed to 
the interior of the envelope whereby said strip is acces 
sible to a discharge occurring within the envelope, a con 
ducting lead connecting one end of said conducting strip 
to the adjacent main electrode, and an electrically insu 
lating coating on all of the portions of said conducting 
leads within the envelope, whereby said conducting leads 
are made inaccessible to any discharge occurring within the envelope. 

2. An electric discharge tube as set forth in claim 1 
wherein the insulating coating is constituted of potassium water glass. 

3. An electric discharge tube as set forth in claim 1 
wherein the insulating coating is constituted of alundum. 

4. An electric discharge tube as set forth in claim 1 
wherein a pair of starting electrodes are provided mounted 
on opposite inner walls of said envelope and each con 
nected to a different main electrode, and a fluorescent 
coating is disposed on the inner surface of said envelope. 
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