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UNITED STATES PATENT OFFICE 
2,354,696 

Low FREQUENCY MoBILE GLow 
DIsCHARGE systEM 

... Hai...C. Mettler, Los Angeles, Calif., assignor of 

... one-half to Lloyd Spencer, Los Angeles, Calif. 
Application November 12, 1940, serial No. 365,206 

20. Claims. (C1, 315-187). 
My invention relates to low frequency mobile 

glow discharge systems; that is, to glow discharge 
systems incorporating so-called "neon” tubing 
for the purpose of producing a progressive move 
ment of light through a sign or display so as to 
give the effect of writing. - 
Among the objects of my invention are: . . 
First, to provide a mobile glow discharge sys 

tem which produces in a length of glow discharge 
or "neon”, tubing, when operated by commercial 10 
alternating current, such as sixty cycle current, 
a progressive illumination or writing effect, simi 
lar to that accomplished by the use of audio or 
radio frequency current, such as disclosed in the 
Kayser Patent No. 1,939,903; 
Second, to provide a mobile glow discharge sys 

tem which may be operated through a conven 
tional "neon' transformer, controlling or varying 
the voltage output from such transformer to ef 
fect a progressive movement of light through the 
"neon" or glow discharge tubing; . . . 
Third, to provide a mobile glow discharge sys 

tem which incorporates substantially conven 
tional glow discharge tubing whether containing 
"neon” or other gases, or mercury, and whether 
plain or coated with fluorescent material; . 

Fourth, to provide a mobile glow discharge sys 
tem employing a series of relatively short glow 
discharge tubes, or longer tubes having inter 
mediate electrodes, the sections being caused to 
glow in sequence without commutating or other 
wise making and breaking high voltage connec 
tions between the tubing sections. and the high 
voltage, side of the transformer which supplies 
power to the tubing, the progressive or mobile 
control of illumination in the tubing sections be 
ing entirely controlled in the primary of the 
transformer or other low voltage circuit. 

Fifth, to provide a mobile glow discharge sys 
tem which is particularly easy to install and 
service, and which is inherently designed to oper 
ate without attention for long periods of time 
under adverse conditions. - 

Sixth, to provide a mobile glow discharge sys 
tem wherein a single glow discharge control unit 
is inherently capable of controlling a materially 
greater footage of tubing than has heretofore 
been possible with high frequency mobile glow 
discharge controllers; , - - - - - 

Seventh, to provide a mobile glow discharge 
system which does not in any manner increase 
bombardment of or current load on the elec 
trodes of the glow discharge tubing beyond that 
imrosed by a conventional "neon" transformer; 
furthermore the excessive current load inherent 
in high frequency mobile glow discharge systems, 
particularly on the input electrode at which the 
progressive animation starts, is entirely elimi 
nated; and, 
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system; 

tem whereby not only a writing or progressive 
illumination effect may be obtained, but all man 
ner of mobile effects may be obtained, all without 
necessitating change in the transformer or its 
voltage control means, thus providing a mobile 
glow discharge system which is particularly 
flexible. . . . . . . . . . . . . . 

With the above and other objects in view as 
may appear hereinafter, reference is directed to 
the accompanying drawings, in which: Figure 1 is a wiring diagram illustrating one 
form of my low frequency mobile glow discharge 

Figure 2 is a wiring 
other form thereof; . . . . . . . . . . . . 

Figure 3 is another wiring diagram illustrating 
a combination of the circuits shown in Figures 
1 and 2; ... - ; : ' ' ' 

Figure 4 is a typical cross-sectional view of a 
"neon” tubing having a metallic coating thereon 
as employed in the exercise of my invention to 
produce a capacity effect;... . . . . . . 

Figure 5 illustrates a fragmentary length of 
“neon" tubing having a wrapping of wire there 
about for purposes similar to Figure 6; and 

Figure 6 is a fragmentary sectional view of a 
"neon" tube illustrating a further modified con 
struction wherein the resistance network is dis 
posed within the "neon” tube. . . . . . . . 

Figure 7 is a wiring diagram of an arrange 
ment of my invention wherein a moving brush 
transformer controls a plurality of tubing sec 
tions simultaneously; . . . . . . . . . . . 

Figure 8 is a wiring diagram of a modified form 
of moving brush transformer, which controls a 
plurality of tubing sections in sequence; 

- Figure 9 is a wiring diagram of another modi 
fied form of moving brush transformer in which 
the illumination in a plurality of tubing sections 
is caused to progress and recede in time displaced 
relation; - - - ... . . . . . . " - 

Figure 10 is a wiring diagram of a "Thyratron' 
control circuit controlling the primary side of a 
neon tubing transformer; and, , , 
Figure 11 is a wiring diagram similar to Fig. 10 

in which the "Thyratron' control is located in 
the sediondary circuit of the neon tubing trans 
forme . 
Glow discharge tubing embraces what is popu 

larly termed "neon' tubing such as used in signs 
or displays. Actually such tubing may contain 
any one of several of the rare: gases, mercury 
vapor or mixtures, and may be internally coated 
with fluorescent material. Glow discharge tubing 
is caused to ionize by application of high voltage 
and, under normal conditions, breaks; down or 
ionizes instantly throughout its length without 
hint of progressive illumination. . . . . . . . . 
When radio frequency is applied to such tubing, 

diagram illustrating an 

Eighth, to provide a mobile glow discharge sys- 60 the glow discharge will not necessarily extend 

  

  



2 
from end to end, but may ionize at only One end 
of the tubing. The extent of ionization will de 
pend upon the amount of power applied; thus, as 
disclosed in the above mentioned Kayser patent, 
a writing effect may be obtained by applying radio 
frequency current and varying the power. This 
phenomenon is not peculiar to radio frequency, 
but may be produced with audio frequency. The 
controlling factor is the amount of distributed 
capacity along the tubing, That is, at radio fre 
quency, there is sufficient capacity between the 
glow discharge column and the surrounding air to 
cause sufficient leakage or radiation to ground or 
the return side of the circuit to produce the de 
aired writing effect. As the frequency is lowered, 
the distributed capacity must be increased in 
order to produce a similar effect. This is accom 
plished by bringing the tubing into close prox 
imity to a metal backing, by wrapping with wire, 
or by partially coating with metal the tubing 
itself. 
In any event, the leakage along the tubing to the 

return side of the circuit causes a gradation in 
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charge column within the neon tubing is pro 
vided between the first intermediate electrode 
and the ground electrode 3. Interposed therein 
and ir series with each other are a plurality of 
resistors. 9. Leads 0 from the several intermedi 
ate electrodes 4 are connected to the path 8 be 
tween the resistors. 

. The input electrode 2 is connected to the high 
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'brilliancy of illumination from the input elec 
trode to the end of the ionized column. If the 'frequency-capacity relationship is proper the 
noticeable attenuation is quite short so that there 
is a definite demarcation between the ionized 
and un-ionized parts of the tube. 

However, if the frequency is too low for a given 
distributed capacity, the attenuation becomes so 
great that the writing or progressive effect be 
comes inconspicuous and the desired effect is lost. 
Of the means for increasing distributed capacity, 
coating of the tubing is the greatest; however, a 
satisfactory frequency metal coated tubing is still 
materially higher than commercial alternating 
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current frequency, in other words, several hun 
dred cycles 
cycles. 
Applicant has found however, that by providing 

a resistance network paralleling the glow dis 
charge column, the network being electrically 
connected at spaced points therewith, and in ad 
dition to the capacity relation between the glow 
discharge columni and the returnside of the cir 
cuit, a very satisfactory progressive or mobile ill 
lumination may be effected, at commercial fre 

as distinguished from fifty or sixty 

quencies. 
More specifically, reference is directed to Figure 

1. A length of neon tubing is provided with in 
put and ground electrodes 2 and 3, respectively, 
and intermediate electrodes 4... Or, these elec 
trodes may be termed an anode 2, main cathode 
3, and auxiliary cathodes 4. All are preferably the 
"cold' type used in standard "neon' tubing. The 
tubing may be a single piece or divided into inde 
pendent tubing sections connected in series, in the 
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voltage end of a secondary coil of a neon trans 
former 2, the other end thereof being grounded. 
The primary 3 of said, neon transformer is Con 
nected with a source of power through a suitable 
power controller-4. 
A conventional neon transformer is SO Con 

structed that it passes only a predetermined cur 
rent when the secondary is shorted. The open 
circuit potential between the ends of the secondary 
of a neon transformer ranges from 4,000 to 15,000 
volts depending upon the length of tubing it is 
intended to handle. The short-circuit current is 
limited, and ranges from 12 to 120 milliamperes 
depending upon the intensity desired in the neon 
tubing. Current limitation is accomplished in the 
standard type of neon transformer by a magnetic 
shunt in the iron core. It is essential that the 
current be limited as the neon tube has a com 
paratively low resistance when ionized and, un 
less the current is limited the electrodes will burn 
up. Thus, essentially, a neon transformer is a 
high potential, limited current transformer. 
The character or manner of progressive or 

mobile illumination in the neon tubing is de 
pendent on the values selected for the different 
resistors. To produce a substantially uniform 
progression of illumination from the input elec 
trode 2 to the ground electrode 3 of the neon 
tubing, the resistors decrease in resistance from 
said input electrode to the ground electrode. For 
example, a unit comprising ten neon tube sections 
operated very satisfactory on a 7,000 volt neon 
transformer when the resistors had the follow 
ing values: 5, 1.5, 1,.6, 4, .3, .25, .2, .15 megohm 
and the distance between electrodes was approxi 
mately three feet but may be more. While, ex 
cept for the first resistor or two, the values decline 
roughly at the rate of two-thirds the preceding 
resistor, a rather wide latitude is permissible. 
The tubing lengths and therefore the electrode 
spacing is of course, a factor determining the 
relative values of the resistors. 
Before the glow discharge column ionizes, its 

resistance is high, consequently the current flows 
principally through the resistors; but when the 
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latter case several or all of the intermediate elec 
trodes may be the series connected, end electrodes 
of the different tubing sections. 
The neon tubing f. is provided throughout its 

length with a grounded distributed capacitance 
or external cathode 5, which may constitute a 
metallic coating as shown in Fig. 4 or a wire 
wrapping as shown in Fig. 5, or other suitable 
means to provide a high capacity between the 
glow discharge column within the tubing and the 
return side of the circuit. If several tubing sec 
tions are used, the coating for each section is 
grounded without contact with the terminals of 
the tubing section. The end or ground electrode 
3, however, being grounded may be connected with 
the capacitance . . . . 
An electrical path parallel to the glow dis s 

Column once ionizes, its resistance materially 
drops and the resistors carry only a nominal cur 
rent. In effect, the resistors form a distributed 
resistance network which sufficiently supplements 
the distributed capacitance whereby the attenu 
ated region embraces only one or two sections so 
that from an ordinary viewing distance there is a 
definite line of demarcation between the ill 
luminated and un-illuminated portions of the 
tubing. The distributed capacity provided by the 
extended external electrodes 5, although of itself 
incapable of causing an appreciable mobile or 
progressive glow discharge at commercial fre 
quencies, has the effect of stabilizing the action 
of the resistors. That is, without the capacitive 
electrode, the glow in each section is likely to fail 
to ionize at the proper time, but jump or flash 
on after the potential has raised substantially 
above threshold value, the tubing section may 
glow for a half cycle then fail to ionize for several 
cycles. This materially disturbs the desired even 
progress in illumination. The capacitive coupling 
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afforded by the external electrode 5 not only 
causes the glow to be sustained, once the tubing 
section ionizes, but also, apparently, facilitates 
ionization at a point which the glow is barely 
discernible. The effect is that of a uniforn 
progression of light giving no hint that the re 
sistors divide the tubing into sections, and the 
appearance closely approximates the writing or 
progressive effect heretofore produced only by 
means of high frequency current. 

Unlike a high frequency control system, the 
brilliancy of the tubing, except for its Compara 
tively short attenuated leading zone, is almost 
uniform; whereas in a high frequency control 
system there is a definite gradation in brilliancy 
from one end to the other, even when the tubing 
becomes completely illuminated. This distinction 
is important, for it has been found necessary to 
limit high frequency controlled units to approxi 
mately fifteen feet to avoid undue difference in 
brilliancy between the beginning of one unit and 
the end of a preceding unit. With my system 
herein disclosed, thirty, forty or even more feet 
may be incorporated in a single unit. 
By rearrangement of the resistor vs.lues from 

the graduated range suggested hereinbefore a 
wide variety of mobile effects may be obtained, for 
example, wherever higher resistors are placed, the 
corresponding sections will illuminate first, while 
those controlled by lower resistors will follow in 
sequence. Thus, illumination may appear from 
both ends, from several points throughout the 
length of the tubing and progress in two direc 
tions or in one direction until completely illumi 
nated. In all cases the distributed capacity has 
a stabilizing effect eliminating erratic or jerky 
sequencing. : 
With the arrangement shown in Figure 1, each 

resistor need only stand its proportionate share 
of the total voltage between the extremities of the 
neon tubing . Thus, if a ten section tubing is 
subjected to 10,000 volts, each resistor need with 
stand only 1000 volts. 

It is not mandatory that the resistors be con 
nected in series with each other, but comparable 
operation may be obtained with the arrangement 
shown in Fig. 2. Here, the resistors 2 are con 
nected in parallel with each other, each toining a 
common lead 22 which may be grounded and con 
nected to the respective leads to of the inter 
mediate electrodes 4. If a high capacity network 
such as the coating shown in Fig. 4 is provided, 
the resistors 2 may be equal in value. Resistors 
of one megohm value have proven Satisfactory, 
but the resistor value is not critical and may vary 
materially, particularly if various mobile effects 
are desired. 

Still further, it is possible to combine the cir 
cuits as shown in Fig. 3. In so, doing it is not 
necessary that each intermediate electrode be 
connected. The variations indicated, all serve to 
increase the combinations whereby a wide selec 
tion of mobile effects may be readily obtained. 
By proper selection of the rate at which the 

power input changes, a wide range of illumination 
effects or progression rates may be had without 
altering the resistor combination; furthermore, 
operation of the controller may be so regulated 

3 
its ends to a source of low frequency current and 
a contact or brush 62. A brush 62 is mounted on 
a shaft 63 driven by a motor 64 and engages the 
winding. The shaft may carry a slip ring 65 con 
nected with the brush and upon which rides a 
contact 66. In addition a cam 67 may be mounted 
on the shaft to control a switch 68 in series, with 
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the brush 62 so as to permit travel of the brush 
between the ends of the winding. Leads from the 
switch and the supply to the transformer 6 con 
nect to the transformer 2. 
Not only one but several transformers may be 

connected so that several tubing units may be 
operated simultaneously. By proper arrange 
ment of electrodes and choice of resistor values 
the relative progression of the tubes connected 
with the several transformers 2 may be con 
trolled. This is desirable, for example, in "writ 
ing” the letter. "S,” the illumination may be 
caused to progress faster in the Outer or longer 
tube than in the inner, or shorter tube so that 
the light front is maintained roughly coincident 
with radius lines drawn through the tubes. This 
desirable result is easily obtained with the re 
sistor circuit shown in Fig. 2 for the reason that 
the electrodes may be moved closer or spread out 
a substantial amount without appreciable change 
in the time required for the light to progress. 
Thus, assuming a given rate of power increase, 
increased spacing causes the light to progress 
faster, while decreased spacing caused the light 
to progress siower. With the arrangement shown 
in Figs. 1 and 3 the resistor values are the princi 
pal controlling factor. 

Heretofore, because of the difficulty in control 
ling the relative progression of illumination in a 
plurality of tubes, it has not been practical to 
cause "writing' of a letter or character with more 
than one tube unit. This definitely limited the 
writing or progressive effect to smaller, signs. 

. Whereas, with my arrangements, the large signs 
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in which more than one tube is required to deline 
ate the letters or characters may now be pro 
gressively animated. - 

Reference is now directed to Fig. 8. The car 
bon brush transformer 7 f here shown is pro 
vided with several brushes T2. These progress in 
sequence over the winding 73 of the transformer 
which occupies only a part of the circumference, 
an extended 100% contact strip. 74 completing 
the circle. As in Fig. 7 suitable slip rings are 
provided to connect the brushes 72 with corre 
sponding transformers. 2; also, as in Fig. 7 a 
main switch 75 is in series with the transformer 
circuit to open it when the cycle of operation 
is completed. With this arrangement, several 
tubing sections each from twenty to fifty feet in 
length may be “written' in sequence. By adjust 
ment of the relative positions of the several 

50, brushes 72, all indication of a break or pause be tween the tubing sections may be eliminated. 
Furthermore, as in Fig. 7, not only one but sev 
eral sections may be written simultaneously. 

Reference is directed to Fig. 9. Again, a car 
bon brush transformer 8 is illustrated. Two 
windings 82 and 83 are provided each occupying 

: one half the circle and each would reverse to the 

that the difference in resistor values between sec 
tions may be materially less than the values here 
inbefore given. 
With reference to Fig. 7, a carbon brush trans 

former 6 is shown. This type of transformer is 
essentially an auto-transformer in which the core 
is ring-shaped with a torus winding connected at 5 

other so that the output is graduated from zero 
to one-hundred percent and back to zero. One 
or several brushes 84 may ride on the windings 
and be suitably connected through slip rings to 
corresponding neon transformers and their tub 
ing sections. With, for example, three brushes 
84, a very novel and striking effect is obtained; 
particularly if the tubing sections differ in Color. 

  



4. 
Light progresses in the different tubing sections 
in out-of-phase relationship so that one color 
blends with the others and the blending of color 
progresses from one end to the other of the 
tubing sections. , , - 

Reference is now directed to Fig. 10 in which 
a Thyratron control circuit 9 is shown in the 
primary circuit of the neon transformer 2; and 
attention is also directed to Fig. 11 in which the 
control circuit 9 is shown in the secondary cir 
cuit of the transformer. Operation in either lo 
cation is similar, but advantage is gained by lo 
cation in the secondary circuit for the reason that 
the power which a Thyratron of a given rating 
may handle increases with increased voltage. 

Control may be effected by several conventional 
manners such as a variable condenser 92, vari 
able resistor 93, or variable reactance 94. 
A Thyratron is essentially a current control 

means. That is, the voltage remains constant 
while the average current output is varied, pref 
erably from approximately zero to one hundred 
percent. The neon tubing has a predetermined 
critical breakdown voltage, and the voltage in 
put from the Thyratron control is maintained 
above this point. m 
tation in current, the leakage to ground through 
the resistors tend to lower the voltage in the re 
mainder of the neon tube below this critical volt 
age, and consequently as the average current 
supply is increased the critical voltage is reached 
in the several units of the tubing in sequence, de 
pending upon the arrangement of the resistors, 
and the illumination is caused to progress. 

Because of the fact that with the Thyratron 
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However, because of the limi 
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control the potential is maintained and current 
only is regulated, there is less tendency for the 
tubing sections to flash or ficker, as ionization 
is initiated than is the case where the voltage 
input is varied. Therefore, current or Thyratron 40 
control and the capacitive coupling afforded by 
the electrode 5 both contribute to minimise or 
eliminate the objectional flash or flicker. . 
While a carbon brush transformer control and 

a Thyratron control have been illustrated and 
these controls have successfully controlled the 
writing effect in the neon tubing, other controls 

2,354,696 
combinations and arrangements substantially as 
set forthin the appended claims. 
I claim: 
1. In a mobile glow discharge system: glow 

discharge tubing having a distributed capacity 
therealong; a plurality of electrodes arranged 
along said tubing; a resistace network connect 
ing said electrodes; a source of low frequency 
alternating current connected to the extreme 
electrodes of said tubing and means for varying 
the power of said source as applied to said elec 
trodes, 

2. In a mobile glow discharge system: glow 
discharge tubing, adapted when energized to sup 
port a glow discharge column therein; a resist 
ance network communicating at intervals with 
said glow discharge column; a distributed capaci 
tance along said tubing; a source of alternating 
current connected with said tubing and means 
for varying the power of said source as applied 
to said electrodes. 

3. In a mobile glow discharge system: glow 
discharge tubing; a source of alternating current 
connected to the extremities of said tubing to 
effect an ionized glow discharge therein; a con 
troller interposed between said extremities of 
Said tubing and said power source for gradually 
and uniformly changing the power input thereto; 
parallel capacity and resistance circuits so dit 
tributed along said tubing to effect a progression 
of a luminous ionized discharge in said tubing as 
the power input from said source of alternating 
current is increased. 

4. An animated electric sign adapted to oper 
ate on a source of low frequency current such 
as commercial sixty cycle current, comprising: 
glow discharge tubing having end electrodes and 
intermediate electrodes; a transformer having a 
primary coil connected with said source of low 
frequency current and a high potential limited 
current Secondary coil connected to the end elec 
trodes of said tubing; means for progressively 
varying the effective power output from said 

45 

which gradually increase the voltage or current . 
input or power input the neon tubing may be em 
ployed. 
In advertising art to which the present inven 

tion is directed, novelty in appearance is of pri 
mary importance. Due to the almost infinite se 
lection of resistor combinations, and wide range 
of controller rates both uniform and variable, 
the number of progressive or mobile effects ob 
tainable is practically unlimited, thus insuring 
the requisite novelty. * -- 
Reference is directed to Figure 6 in which is 

illustrated a modified form of my invention. In 
the arrangement here shown, the neon tubing 5 
is provided with a series of electrodes 52 therein 
connected by resistors 53, all within the tubing. 

- Such resistors may be continuous from electrode 
to electrode or be relatively short and the re 
maining distance occupied by a conductor; how 
ever such conductor should be insulated from . 
the gaseous column within the tubing. Resistor 
values are comparable to those used with the 
arrangements shown in Figs. 1, 2, and 3. 
Although I have shown and described a par 

ticular embodiment of my invention, I do not 
wish to be limited thereto but desire to include 
in the scope of my invention the constructions, 
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transformer to said tubing; a plurality of re 
sistors connected to said intermediate electrodes 
and forming a resistance network by-passing the 
electrical path through said tubing between said 
end electrodes; and a metal coating partially cov 
ering said tubing and forming therewith an ex 
ternal distributed acathode capacitively coupled 
with the gas column within the tubing. 

5. An animated electric sign adapted to oper 
ate on a source of low frequency current such as 
Commercial sixty cycle current, comprising: glow 
discharge tubing having end electrodes and in 
termediate electrodes; a current limiting means 
interposed between said source of low frequency 
current and the end electrodes of said tubing; 
means for progressively varying the effective 
power output from said current limiting means 
to said tubing; a plurality of resistors connected 
to said intermediate electrodes and forming a re 
sistance network by-passing the electrical path 
through said tubing between said end electrodes; 
and a metal coating partially covering said tub 
ing and forming therewith an external distributed 
cathode capacitively coupled with the gas column 
within the tubing. 

6. An animated electric sign adapted to oper 
ate on a source of low frequency current such as 
commercial sixty cycle current, comprising: glow 
discharge tubing including end electrodes and 
intermediate electrodes, all of the cold cathode 
type, one end electrode being grounded; resistors 
Connected to the intermediate electrodes and 
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forming a resistance network to ground; means 
having a high potential, limited current output 
interposed between said source of low frequency 
current and connected directly with said end 
electrodes and indirectly with said intermediate 
electrodes through said resistance network; a 
controller for progressively varying the effective 
power output from said means whereby, by rea 
son of said resistance network, ionization pro 
gresses correspondingly in the sections of tubing 
between said electrodes; and a metal coating par 
tially covering said tubing and forming therewith 
an external distributed cathode capacitively Cou 
pled with the gas column, said coating being 
grounded to said grounded electrode. 

7. An animated electric sign adapted to oper 
ate on a source of low frequency current, con 
prising: glow discharge tubing having end elec 
trodes and intermediate electrodes; a resistance 
network connected to said intermediate elec 
trodes; a high potential source of low frequency 
current connected with said end electrodes and 
with said intermediate electrodes through Said re 
sistance network; a controller progressively 
changing the effective power Output from Said 
source to said tubing and said resistance network 
adapted to cause the sections of tubing between 
said electrodes to ionize in corresponding pro 
gression; and means for stabilizing the ionization 
in each section as the threshold ionization poten 
tial is exceeded. 

8. An animated sign as specified in claim 
wherein said stabilizing means is incorporated in 
said controller and includes a device for main 
taining a high potential across said tubing while 
the current applied to said tubing is varied. 

9. An animated sign as Specified in claim 7, 
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5 
gas column therein; and an external resistance 
network connecting said internal cathodes with 
said external cathode. 

15. In a mobile glow discharge system: glow 
discharge tubing; an anode within one end of 
said tubing; a cathode within the other end of 
said tubing; a series of intermediate cathodes 
within said tubing; an external resistance net 
work connecting said intermediate cathodes with 
said end cathodes; and an external cathode ex 
tending along Said tubing, Said external cathode 
conductively connected with said end cathode 
and capacitively associated with the interior of 
said tubing. 

16. A glow discharge means adapted for mobile 
glow discharge effects comprising: tubing con 
taining a gas adapted, when ionized, to Support 
a glow discharge; end electrodes and spaced in 
termediate electrodes within said tubing in elec 
trical contact with said gas; an external electrode 
in electrical contact with one of said electrodes 
and capacitively coupled with the gas within said 
tubing, 

17. In a mobile glow discharge System: a series 
of glow discharge tubes forming separate en 
Velopes, each including electrodes at least in the 
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wherein said stabilizing means comprise a capaci 
tance distributed along said tubing. 

10. In a mobile glow discharge system; glow 
discharge tubing; a resistance network connected 
at spaced points to said glow discharge tubing; 
a source of high potential alternating current 
connected to the extremities of said tubing and 
to said resistance network whereby, upon progres 
sive change in the effective power output from 
said source to said tubing, the sections of Said 
tubing between said points ionize in correspond 
ing progression; and means for stabilizing and 
sustaining ionization in each section as the 
threshold ionization potential occurs therein. 

11. A mobile glow, discharge system as set forth 
in claim 10 wherein said stabilizing means in 
cludes a controller for progressively varying the 
current output from said source while maintain 
ing a substantially high potential across the ex 
tremities of said tubing. 

12. A mobile glow discharge system as set forth 
in claim 10 wherein said stabilizing means in 
cludes a controller for progressively varying the 
current output from said source while maintain 
ing a substantially high potential across the ex 
tremities of said tubing, and a distributed ca 
pacitance along said tubing. 

3. A mobile glow discharge system as set forth 
in claim 10 wherein said stabilizing means in 
cludes an external metal coating distributed 
along said tubing capacitively coupled with the 
gas column within said tubing. 

14. A gaseous glow discharge tube of extended 
length having: an external cathode extending 
engthwise thereof; an anode within One end of 
said tube exposed to the gas Column therein; a 
series of internal cathodes positioned within said 
tube at Spaced points and likewise exposed to the 
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extremities thereof having external connecting 
means adapted to connect said tubes in electrical 
Series; and external resistors joined to said con 
necting means and forming a resistance network 
to ground, one extreme electrode of said series of 
glow discharge tubes likewise being grounded. 

18. In a mobile glow discharge system: a series 
of glow discharge tubes forming separate en 
velopes, each including electrodes at least in the 
extremities thereof having external connecting 
means adapted to connect said tubes in electrical 
Series; external resistors joined to said connect 
ing means and forming a resistance network to 
ground, one extreme electrode of said series of 
glow discharge tubes likewise being grounded; a 
limited current high potential source connected 
to the extreme electrodes of said series of glow 
discharge tubes; and means for progressively 
changing the effective power output from said 
Source to said tubes. 

19. In a mobile glow discharge system: a series 
of glow discharge tubes forming separate en 
velopes, each including electrodes at least in the 
extremities thereof having external connecting 
means adapted to connect said tubes in electrical 
Series; and external resistors joined to said con 
necting means and forming a resistance network 
to ground, one extreme electrode of said series 
of glow discharge tubes likewise being grounded; 
an external grounded cathode distributed along 
Said tubes and capacitively coupled with the gas 
columns therein, 

20. In a mobile glow discharge system: a series 
of glow discharge tubes forming separate en 
Velopes, each including electrodes at least in the 
extremities thereof having external connecting 
means adapted to connect said tubes in elec 
trical Series; and external resistors joined to said 
connecting means and forming a resistance net 
Work to ground, one extreme electrode of said 
Series of glow discharge tubes likewise being 
grounded an external grounded cathode distrib 
uted along Said tubes and capacitively coupled 
With the gas columns therein; a limited current 
high potential source connected to the extreme 
electrodes of said series of glow discharge tubes; 
and means for progressively changing the effec. 
tive power output from said source to said tubes. 
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