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My invention, relates to a new type of electro 
ionic relay; the main characteristic of which is 
that it operates in theropen atmosphere... 

In accordance with one-of its characteristic 
features the invention comprises a 'point-elec 
trode' placed oppositeracellecting electrode and 
brought to a high voltage! with respect to the late 
ter. A discharge. in the shape of: a glow dis 
charge... takes place; between ther electrodes, in 
the neighbourhood of the point, the said dis 
charge containing; both positive, and negative 
electrified particles. According to the polarity of 
the electrodes, the collecting: plate:Will attract 
either-the-positive orthenegative particles, thus 
determining the direction of flows of an electric 
current in an output circuit, connected between 
those-selectrodes. By creversing:the-polarity of 
the latter, it is: possible to reverse: at will the 
direction of the current in the load circuit, and, 
by properly reducing the voltage between the 
electrodes, it is possible to cut off the current. 
Such a relay can, therefore; be used either as a 
rectifies' or as a rainterrupting device, 
My invention also relates to various forms of 

realisation of the above' described relay, which, 
if one or several control grids are added to its 
main electrodes, may either, assume the function 
of an amplifier, or perform the duty of a cour 
pling device-interposed between two, electric cirs 
cuits for transmitting-electric signals carried by 
ones of the-circuits-to the other, this latter being 
independent of the former." 
According ritos another: modification, the -relay 

may be made: "tandem,' or "double, comprising, 
for instance, two emitting: electrodes; or points 
with: one collecting electrodes only commonito 
the two points. . 
According to another modification, the relay 

may have an electrode: shaped as a 'ring. Sur 
rounding the dischargei, current, and placed in 
the neighbourhood of the point in order to stop 
or to release the discharge; or, in other terms, 
for blocking or unblocking the relay; . 
My invention; also relates:to the connections 

and settings which can be realised by means of 
the above outlined relay; to accomplish, for ext 
ample; amplification of electric signals for their 
rectification, locking and unlocking of electric 
circuits associated therewith, unidirectional con 
neetion between two circuits; etc: - 
Myinvention also relates to the application of 

the above relay and its connections; for distribut 
ing incoming electric signals released successively 
through one and the same charanel, between sev 
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parallel at the outlet of the said channel,...the 
said element being thrown in operation succes 
sively on reception of signals, intended for them 
individually. In this respect my invention may 
be particularly useful for securing the distribu: 
tion of television signals to the elements of a 
screen made out of a great number of such elee 
mentary components, properly juxtaposed, so as 
to reproduce television pictures. 
And lastly, my invention relates to variousins 

dustrial applications of the above 'relays. 
As they make-use of the glow discharge; those 

relayS. can. Operate at atmospheric: ; pressure; 
They do not, therefore, need a sealed enclosure, 
nor any Seals,... as are necessary for; vacuum 
tubes. Therefrom results; a considerable: sims 
plification of the wiring. The "relays according 
to the invention can be mounted side by side 
and occupy a very: Small space. They can be 
'assembled in groups, and easily dismounted. 
A: better understanding 3 of my invention,...of 

its objectS. and its embodiments, may be obtained 
by reference: to the following figures of the drawa. 
ings, which show representative instances of its 
applications and are of an illustrative; but not a 
limitatives character. 

Fig. 1 illustrates; the principle and the fundai, 
mental circuit diagram of a glow discharge relay; 

Fig. 2 represents a characteristic curve of the 
Sane, relay; 

Fig. 3 illustrates, the application of the glow 
discharge relay of Figure 1 to the scanning of a 
television screen; 

Fig. 4 shows a relay in which the electrodes 
are: disposed in "tandem,' and, associated: there 
with, the circuits intended for operating: an ele 
ment of a television screen: 
All the above-figures are provided by way of ex 

ampler only, and are not intended to be limitative, 
and in order to exemplify; the objects; and 
the specific embodiments' of my invention: 
The basic-principle of the relay lies in the con 

trol of a flux of electrified charges, in the air, at 
That... flux... is S. obtained 

by means of points carried at a...high: voltage, 
preferably negative. 

When... a sharp metallic: point is, carried to...a 
high negative: tension, with respect to:ground 
(for irastance: six , thousand: volts), it becomes 
covered with a glow (or corona), which gives birth 
to a flow of current through the air. That glow 
is particularly developed if: a plane conductor...is 
placed at a short distance from the point (5 mm. 
for instance), that conducting plate being con 

eral receiving elements:connected in multiple: r 55 nected between the positive poles of a source: or 
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voltage and ground. A glow discharge current 
may be observed, which may easily reach a mag 
nitude of 50 or even 80 microamperes. The said 
current, issuing from the point and collected 
by the plate, can be controlled by means of me 
tallic grids, maintained at appropriate voltages, 
and disposed along the trajectory of the electri 
fied particles. The control thus obtained Seems 
to have effect on both the electrons and the 
charged molecules or atoms constituting the cur 
rent flow. 
The grids are made out of very thin nickel 

wires (5/100 of mm. in diameter or So); the 
meshes are large in comparison with the diam 
eter of the wire, but Small, in absolute value 
(Square meshes having for instance a dimension 
of 0.8 mm. by 0.8 mm.). 

If Several grids are placed in succession along 
the trajectory of the electrified flux, each one of 
them can exercise its control on the current col 
lected by the plate. 

Fig. 1 shows the general diagram of a relay 
of the type described, specially intended for tele 
vision. is a point carried to a negative high 
tension (-6000 volts) with reference to ground, 
by means of the battery B. 2 is a first grid, the 
distance of which from the point amounts to 
about 5 mm. The voltage of the said grid may be 
varied by means of the additional variable 
voltage source 5. A polarisation battery B2 
allows the selection of the most favorable condi 
tion of working. 3 is a second grid, connected to 
the ground and placed at a rather short distance 
from the first one (about 0.5 mm.). 4 is a third 
grid, also placed at a short distance from the 
Second grid (about 0.5 mm.), and the mean volt 
age of which with regard to the ground can be 
varied by means of the source of variable volt 
age 6. is a collecting plate, of about 5 mm. 
in diameter for instance, and placed at a short 
distance from the grid 4 (1 to 2 mm. for instance). 
The said plate is established at a rather high volt 
age with respect to ground (1000 to 2000 volts 
or so), by means of the battery B3. 8 is a ring 
Surrounding the point at a short distance (about 
1 mm.) the voltage of which can be changed 
with regard to the said point by means of the 
commutator C. 
Under those conditions, the current collected 

by the plate 7 is a function of the magnitudes of 
"voltages supplied by both the variable outside 
Voltage sources 5 and 6. 

Fig. 2 shows the characteristic curves, plotted 
'in static operation, of a relay of the above glow 
discharge type: they have for abscissae the Wolts 
We applied to the grid 2 with regard to the ground, 
and for Ordinates the micro-amperes of current 
collected by the plate . Each one of the 3 curves 
Wr corresponds to a different value of the voltage 
of the grid 4 (Wg expressed in volts). 
The grid 3, called a "stabilizing grid,' plays an 

important part in the operation of the relay 
shown in Fig. 2. My experiments have shown 
that the grid 3 stabilizes and regulates the glow 
idischarge issuing from the point, and improves 
considerably, from point of view of the propor 
tionality of response, the response of the relay to 
the control voltage applied to the grid 4, inter 
posed between the Stabilizing grid 3 and the plate. 
The grid 3 offers also the advantage of increasing 
the sensitivity of the relay; an advantage which 
3has been turned to account in Fig. 3 as will be 
explained hereinafter. 
... Although the above example refers to the ap 
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4. 
negative voltage to the point, those polarities can 
be reversed, as the glow discharge includes both 
the positive and the negative charges; reversal of 
the polarities of point and plate, then, reverses 
direction of the current in the utilisation or load 
circuit of the system. 
While the relay of my invention has a relatively 

small output and a limited efficiency, it offers 
the advantages of simple construction in a small 
space, and of exceptional simplicity of replace 
ment and repair. It may find application in all 
sorts of electric installations intended for dis 
tributing electric signals between a very large 
number of receiving devices, connected in par 
allel on one common transmission channel; this 
latter being, either one cable, or one carrier wave. 
Such a condition is met with, especially, in tele 
vision systems in which the picture is displayed 
On a large Screen comprising a large number of 
electro-optical elements for converting video sig 
nals into optical impulses. Such a screen has 
been particularly described in my U. S. Patent 
No. 2201,066, dated 1/7/37. All the component 
elements are connected in parallel to the same 
transmission line by means of relays which nor 
mally block their connections; and the distribu 
tion of the signals, coming through the transmis 
sion line in succession, is made by activating the 
respective relays, periodically, in a determined 
order of succession, such systems of television, 
the numbers of elements, and consequently the 
number of relays required, is necessarily very 
large, and for that reason the only type of relay 
which is suitable to such television systems is the 
relay arranged according to my invention. The 
mode of distribution of signals by means of relay 
activation has been described not only in the 
above mentioned U. S. patent, but also more re 
cently in my applications Serial No. 102,062, filed 
20.10.36, now abandoned, and No. 213,289, filed 
11/6/38, now Patent No. 2,471,253. 
For application of relays having the charac 

teristics shown in Fig. 2, the only portion of the 
curve which should be utilised is the part com 
prised inside of the hatched lines ABCD, to 
which correspond for the plate an intensity of 
current nearly proportional to the voltage ap 
plied to the grid 2. Under those conditions Wr 
and We are comprised between 0 and -100 volts. 
I have ascertained experimentally that the 

translation Speed of the electric charges is rather 
high (about 300 meters per second), i. e. high 
enough to enable the second and third grids to 
exercise simultaneous control. The actual lapse 
of time between the passage of charge by the two 
grids amounts to a minimum of 1/10,000 of a sec 
ond in the relay under consideration. The time 
is variable as a function of the applied voltages, 
and of the distance between the grids. 

For using the relay of Fig. 1 in television, the 
video signals are, for example, applied to the grid 
2; and to the grid 4 are applied the activating 
impulses which enable the transmission of the 
Said impulses to the utilisation circuits. On the 
plate are collected the distributed signals, 
which are then stored in the capacity of an elec 
trometer which represents the electro-optical 
element. 

... It is also possible to use a relay provided with 
only one control grid, and to apply the activating 
impulses to the plate. This latter solution, easier 
to realize than the former, has been adopted in 
the following examples. 
The ring 8 exercises also control of the in 

"plication of a positive voltage to the plate and a 75 tensity of the glow discharge; but-its-action is 
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not so regular as: the action of the grids: 2 and 
4. As long? as the ring is carried to a potential. 
negative, enough...there is...no: appearance of a. 
glow, and consequently no glow discharge current 
can be collected. On the contrary, if the potential. 
difference between the point and thering reaches 
a Sufficient value, the glow, makes: a rather Sud 
den appearance, and the point commences to des. 
liver: a discharge::current. This: characteristic 
of "locking of the glow, discharge: current, can 
be utilised for reducing the dissipation of energy 
caused by the discharge:current from the points, 
by putting into services only those points which 
are necessary at a given moment. 

Fig. 3 shows: the application of the "above des. 
scribed glow, discharge-relays to ther Scanning:of 
a television screen. 
To that screen, shown in perspective are assoa. 

ciated: Various points shown in 0, 0', 'O', 
which correspond each; to the relay point Fig. 1, 
and similarly give birth to respectiverglow, dis. 
charges performing the same function as the glow 
discharge of Fig.1. Those points of Fig. 3 are 
carried to a high negative:voltage, with regard 
to a grating or grid supporting plate", placed 
at short distance from points 0, 0', '0'. That 
grating corresponds' to the stabilising grid. 3 of 
Fig.1 and is in the same way connected to ground. 
The voltage on the points , f', '0' isoba. 
tained by means of the source of voltage 2. All 
the points are placed in One: common plane and 
carried by one: common support. 
A short distance from the first grid origrating; 

between this latter and the plates 5; ale placed 
the control grids' 3rof; each one of the relays, 
and behind those grids are placed the plates 5 
through which flows the glow discharge current, 
The grids of several, relays are simultaneously 

carried to the same potential, which is common to 
the said relays., Therefrom results: a great sims 
plification of ther wiring. In Fig.: 3 the supports 
for grids 3 have been designated f6, 6'', 6''. 
The plates 5 are all mounted on one common 
insulating plate 7. They receive...through ca 
pacity the alternating, voltage provided-by the dis 
tributing device, R, described...briefly herebelow, 
which forms no, part of the present, invention, 
Each one of the plates. 5., serves to-supply, an 
electro-optical element: On the Fig. 3 has been 
shown only one of them. 8. Each one of the 
plates supplies, current through an uncoupling 
resistance. 9...connected in series with the electro 
Optical element. A capacity. 2' and a resistance 
2 f, parallel connected with the electro-optical eles 
ment, extend the duration of the action exer 
cised by the current on the element 8. 
As can be seen in Figure. 3, the use of the glow 

discharge relays offers a.simpler solution... than 
the use of high vacuum: tubes. As the latter 
necessitate the production of sealed bulbs with 
independent terminals, they are: considerably 
more, complicated. Moreover, each one. Of the 
glow discharge devices occupies only an extreme 
ly. Small space: all of them may be placed exactly 
opposite to the electro-optical elements which 
they must operate. Thus is afforded a consids 
erable simplification to the wiring. The cost 
of the points and of the grids is extremely low 
and their weight is negligible. The manufac2. 
turing cost can also be made: very low; thanks to 
a series production." which will be explained 
hereinafter. 
The distributing device R, Fig. 33is in the form 

of a generator producing successive voltage peaks, 
which are applied by a system of lines. D:to the 
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relays:of theinstallation. The connections are 
made by means of capacitive couplings. 22. The 
distributor. and its operative characteristics in 
Scanning in a multiple element receiver have 
been, described in my co-pending; U. S. applica 
tion 213,289 filed February 6, 1938. 

B, (Fig. 3) represents a high speed distri 
butor, which receives the video signals trans 
mitted (from a distance, and distributes them 
Successively via leads 23, 24, 25, to the supports 
6,6'', 6' of the first line of relays. On 

account of the very high cadence of those signals, 
use is...preferably made of a commutator without 
inertia, such as an electronic beam tube which 
Will, Scan'a. Series of the contacts (the number. 
of which will be: equal to, the number of the 
elements included in one line of the picture, 
namely 400 to 500). 
The device shown in Fig. 3 works as follows: 
The:first signal, which corresponds to the first 

point: of the picture, is , switched by the high 
speed distributor. B into the grids f3 of the Sup 
port 6 and thus controls their potential during 
a certain time; that lapse of time maybe length 

3 ened by the effect of a capacity (not shown) 
introduced on the conductor 23. In the course 
of that time, the plate:.5', the first one of the 
first line: receives a positive voltage impulse from 
the distributor R.. The glow discharge current 
starts at that moment, and the amount of charge 
On the plate 5 is a function of the potential 
of the grid 3, so that the drop in voltage through 
the resistance 2, or in other terms the ter 
minal voltage of the capacity 20 and the electro 
optical element 8 becomes a function of the 
intensity of the first signal. Thus the electro 
optical element corresponding to the first point 
reproduces the first Signal, and this during a 
rather longtime, due to the capacity 2) Which 
lengthens: the duration of its action; on the 
contrary the plate of the second line (or all the 
other plates if the number of the lines is larger) 
is left negative during all that time. It has, 
therefore, received no current frcm its glow dis 
charge device. The voltage, varying in the course 
of time, which has been applied to the grid 3 
has therefore had no effect on the said plate. 
The same phenomenon is repeated, a very short 

time later, on the arrival of the second signal, 
which corresponds to the second point of the pic 
ture; that signal, Switched in turn by the high 
Speed distributor B onto the grids 3 of the neigh 
bouring support 6', controls the potential of 
the Said grids during a certain time. In the 
course of that time, the plate 5 (second plate 
of the first line) receives in turn a positive im 
pulse. The second signal is thus “stored' by that 
plate and operates a second electro-optical ele 
ment, (not shown in the figure). The process is 
repeated for each one of the elements up to the 
end of the first line of the picture. After the last 
element of the first line, it is the first element of 
the second-line which is controlled, and the above 
phenomena repeat themselves. It must observed 

5 that the various neighbouring plates : 5’, 5’, 
. . . . etc. of an horizontal line of the televised 
picture may simultaneously deliver current, since 
the duration of such release for each one of them 
maybe... nearly the same as the duration of the 
Scanning of a line. It is easy to understand that 
all the elements composing the screen can be sup: 
plied simultaneously according to the above de 
scribed process." 

If one 'has to design a complete screen with 
the above described glow-discharge relays; a cer. 
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tain dificulty is met with, due to the current 
consumed by the points. If each one of the points, 
for instance, should issue continuously a current 
of 80 microamperes, the 200,000 points of a pic 
ture would, in toto, represent a total intensity of 
16 amperes at 6000 volts, i. e. a power of about 
100 kW. 
According to an improved form of realisation 

of my invention, (not illustrated) the output cur 
rent of the Successive roWS of glow discharge de 
vices is controlled by means of ringS properly 
polarised and Surrounding each one of the points, 
as already explained in connection with Fig. 1 
(rings 8). In this way it becomes possible con 
siderably to reduce the output of the high tension 
generator needed for the energy Supply to the 
points. The voltages of the rings are, in the course 
of time, controlled in such a way that the glow 
discharge takes place only on the horizontal line 
which must release its current at the proper mo 
ment (or on a few neighbouring lines only). To 
this aim, the rings are Supplied by means of volt 
ages displaced in the course of time and provided 
by the distributor R. 

Fig. 5 shows a further embodiment of th 
invention. 
The two point electrodes f l and 3 included 

in the device are connected to the oppositely 
polarized terminals of the high tension batteries 
2 and 4, which provide them with opposite 

potentials with regard to ground. In the front 
of the point electrodes , 3, are disposed two 
grids f5 and 6, which correspond to the grids 
3 of the Fig. 3, and between the two grids is 

interposed one sole plate connected with the 
electro-optical element which is herein repre 
sented as a gold leaf electroscope 8. If it is 
necessary progressively to modulate the flux of the 
electrified charges as a function of the intensity 
of the televised point, it must be understood that 
another grid G. must be added, and placed be 
tween the plate and the grid 6 (as the 
equivalent grid 3 of the Fig. 3). 
The battery 2 polarises the point li nega 

tively with respect to the grid i f6, the circuit 
including resistance 20. In series with resistance 
20 are the switch 2 and the battery 24, con 
nected as shown in the Fig. 5. To the grid nega 
tive terminal of battery 24 is connected the grid 
5 through resistance 23, and between the grid 
5 and ground is interposed the switch 22. 
The device thus organised operates as follows: 
When the Switch f2 is open, the grid 6 and 

the plate 7 are at ground potential, provided, 
however, that the capacity of the electroscope 8 
has no initial charge. As I have had the Occasion 
of observing in my researches, when the stabilizing 
grid is at the same potential as the collecting 
electrode with respect to the point electrode, the 
whole of the flux (be it positive or negative) is 
attracted by the said grid and practically no cur 
rent follows the path of the collecting electrode. 
At the precise instant of the arrival, however, Of 
a signal intended for the electro-optical element 

8, the switch 2 is closed. The closing of the 
switch 2 has for effect to impose, on the positive 
voltage of the grid 6 with reference to the 
point , a reduction in volts equal to the voltage 
of the battery 24: and this results in giving the 
plate f f a positive potential higher than the grid 
potential with reference to the point electrode 

5. Consequently, the plate now starts collecting 
the negative particles issued from the point elec 
trode. 5. At the same time, , as the grid G. 
has received the video signals, it so modulates the 
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8 
discharge that a signal appears in the plate cir 
cuit and gives the condenser 8 a charge which 
is a function of the brightness of the correspond 
ing image point. A negative charge With refer 
ence to the ground is now accumulated on the 
plate it 7. And for enabling the plate to release 
the said charge in order that the electrometer 
may receive the video signal transmitted with the 
following image, the switch 22 is closed a short 
time before the arrival of the following video 
Signal. 
As long as the switch 2 remains open, the 

grid 5 is carried, on account of the battery 24, 
to a potential more negative than the plate 7 
with reference to the point 3: no discharge 
therefore can reach the plate, the whole of the 
flux being then positive and attracted by the grid 
because it is more negative. 
The closing of the switch 22 has for effect to 

ground the grid 5; and as the plate f7 is car 
ried by the charge of the condenser f8 to a nega 
tive potential with reference to the ground, it 
collects the positive flux, which discharges the 
condenser 8. When the condenser is fully dis 
charged and its discharge current has stopped, 
the plate is as the grid at the potential of the 
ground. The switch 22 must be opened only 
just before the arrival of the following signal in 
tended for the same electrometer. The resist 
ances f20 and 23 serve to stabilize the potential 
of their respective grids. 

Lastly, my invention relates to the application 
of the relays of the above described types to 
the amplification of variable D. C. or A. C. electric 
currents, and more particularly the amplification 
of the telegraph and telephone currents. As 
the glow discharge devices have, not a large out 
put, there is advantage to dispose side by side, 
according to the invention, a large number of 
relays (for instance several hundred) which are 
parallel connected in order to be able to supply 
intensities of current convenient for an easy 
utilisation. 
What I claim is as follows: 
1. An electric discharge system, comprising, in 

a gaseous atmosphere substantially at atmos 
pheric pressure, a sharp discharge member, an 
electric discharge pervious electrode located adja 
cent said sharp discharge member, means for 
maintaining a constant potential difference be 
tween said member and said electrode to estab 
lish a discharge of constant intensity, a discharge 
collector electrode for collecting discharge pass 
ing through said electric discharge pervious elec 
trode, means for maintaining said collector elec 
trode at a fixed potential with respect to said 
electric discharge pervious electrode, and a con 
trol electrode of controllable potential located 
intermediate said collector electrode and said 
discharge pervious electrode. 

2. An electric discharge system, comprising, 
in a gaseous atmosphere, a sharp discharge mem 
ber, an electric discharge pervious electrode lo 
cated adjacent said sharp discharge member, 
means for maintaining a constant potential dif 
ference between said member and said electrode 
to establish a discharge of substantially constant 
intensity, a discharge collector electrode for col 
lecting discharge passing through Said electric 
discharge pervious electrode, means for main 
taining said collector electrode at a fixed poten 
tial with respect to said electric discharge pervi 
ous electrode, and a control electrode of con 
trollable potential located intermediate said col 



9 
lector electrode and said discharge pervious 
electrode. . . . . . 

3. An electric discharge system, comprising, in 
a gaseous atmosphere, an elongated sharp dis 
charge member, a ring shaped electrode located 
adjacent said sharp discharge member and hav 
ing its axis co-axial with: said: elongated: Sharp 
“discharge member, means for maintaining a con 
stant potential difference between Said ring 
shaped electrode and said sharp discharge men 
ber to establish a discharge; of Substantially, con 
stant intensity, a discharge collector electrode for 
collecting discharge passing through said ring 
shaped electrode, means for maintaining said col 
lector electrode substantially at a fixed potential 
with respect to said electric discharge pervious 
electrode, a load circuit connected in series with 
said collector electrode, and a control electrode 
of controllable potential located intermediate with 
said collector electrode and said ring shaped : 
electrode. 

4. An electric discharge system, comprising, in 
a gaseous atmosphere Substantially at atmos 
pheric pressure, a sharply pointed discharge 
member, a collecting electrode placed opposite 
said electrode, a plurality of grids disposed seri 
atim between said first mentioned electrodes in 
the trajectory of the glow discharge existing 
therebetween, and means for varying the poten 
tial of at least one of said grids in order to vary 
the intensity of said glow discharge at Said col 
lector electrode. 

5. An electric discharge System, comprising, 
in a gaseous atmosphere Substantially at atmos 
pheric pressure, at least one sharply pointed 
electrode, a collecting electrode located opposite 
said sharply pointed electrode, and a ring shaped 
electrode arranged co-axial with and adjacent 
said sharply pointed electrode. 

6. An electric discharge System, comprising, 
in a gaseous atmosphere substantially at atmos 
pheric pressure, a sharply pointed electrode, a 
ring electrode substantially co-axial with and 
adjacent said sharply pointed electrode, means 
for impressing a constant potential difference 
between said electrodes to accomplish a glow 
discharge from said sharply pointed electrode, 
a discharge Collector electrode, and a plurality 
of grids located intermediate said discharge col 
lector electrode and said ring electrode for con 
trolling the intensity of discharge collected by 
Said collector electrode. 

7. An electric discharge System, comprising, 
in a gaseous atmosphere Substantially at atmos 
pheric pressure, a discharge collecting electrode, 
a first sharply pointed glow discharge electrode 
located on One side of said collecting electrode, a 
further sharply pointed glow discharge member 
located on the other side of said collector elec 
trode, means for maintaining a constant voltage 
difference between each of Said glow discharge 
members and said collector electrode, and at least 
One control grid located on each side of Said col 
lector electrode intermediate Said collector elec 
trode and said sharply pointed discharge mem 
bers. 

8. An electric discharge system, comprising, 
in a gaseous atmosphere, a sharp glow discharge 
member, a discharge collecting electrode, means 
maintaining said electrodes at substantially a 
constant difference of potential, an output load 
circuit connected intermediate Said electrodes, 
a plurality of control grids located intermediate 
said electrodes, means for maintaining one of 
said control grids at a constant potential inter 
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mediate the potential between said:electrodes, a 
Source of Signal to be: amplified, and means, for 
applying:saidi.signals to be amplified to the re 
maining one of said control grids. 

9. An electric discharge device, comprising, 
in a gaseous atmosphere. Substantially at atmos 
pheric. pressure, a sharp discharge member, an 
electric discharge pervious electrode : located 
adjacent said sharp discharge", inenber, means 
for maintaining: a constant potential difference 
of a first polarity between said member, and Said 
electrode to establish a discharge of constant in 
tensity, a discharge collector electrode for col 
lecting discharge passing through said electric 
discharge pervious electrode, means for main 
taining said collector electrode at a fixed poten 
tial of said first mentioned polarity with respect 
to Said electric discharge pervious electrode, a 
plurality of control electrodes located interme 
diate said electric discharge pervious electrode 
and said discharge collector electrode, and means 
for applying different control Signals to each of 
Said control electrodes. 

10. An electric discharge System, comprising, 
in a gaseous atmosphere, a sharp discharge men 
ber, an electric discharge pervious electrode lo 
cated adjacent said sharp discharge member, 
means for maintaining a constant potential 
difference of a first polarity between said mem 
ber and said electrode to establish a discharge 
of constant intensity, a discharge Collector elec 
trode for collecting discharge passing through 
Said electric discharge pervious electrode, means 
for maintaining said collector electrode at a 
fixed potential of said first sign with respect to 
Said electric discharge pervious electrode, a fur 
ther electric discharge pervious member located 
intermediate said first mentioned electric dis 
charge pervious electrode and said collector elec 
trode, means for maintaining said further dis 
Charge pervious electrode at a fixed difference 
of potential intermediate the potential of Said 
first mentioned electric discharge pervious elec 
trode and said collector electrode, a control elec 
trode located intermediate said first mentioned 
electric discharge pervious electrode and said 
further electric discharge pervious electrode, 
means for maintaining Said control electrode at 
a normal potential intermediate the potentials 
of Said first mentioned electric discharge per 
Vious electrode and said second further electric 
discharge pervious electrode, means for varying 
the potential of Said first control electrode in 
response to a control signal, a Second control 
electrode located intermediate said further elec 
tric discharge pervious electrode and said collec 
tor electrode, means for varying the potential of 
said further control electrode with respect to said 
further electric discharge pervious electrode com 
prising a Source of signal voltage. 

11. An electric discharge system comprising, in 
a gaseous atmosphere Substantially at atmos 
pheric pressure, a collection electrode, a first 
sharply pointed glow discharge member, a second 
sharply pointed glow discharge member, said 
collector electrode having oppositely disposed 
surfaces, said first discharge electrode located op 
posite one of said surfaces, said Second discharge 
electrode located opposite the other of said sur 
faces, means for maintaining said discharge elec 
trodes at potentials of constant and respectively 
opposite polarity with respect to said collector 
electrode, and means for independently control 
ling discharge between said discharge electrodes 
and said collector electrodes. 
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i2. An electric discharge system, comprising, REFERENCES CITED 
a source of corona glow at atmospheric pressure, an electric charge pervious electrode located adja- n giving references are of record in the 
cent said source, means for establishing a con 
stant flow of electricity between said glow and 5 UNITED STATES PATENTS 
said electrode, said electricity at least in part Number Name Date 
penetrating said electrode, means for collecting 2,231,877 Bennett ------------ Feb. 18. 1941 
said electricity after penetration of said electrode, 2,287,749 Slayter ------------ June 23, 1942 
and means for controlling the intensity of elec- y 
tric flow to said means for collecting, said last 0 FOREIGN PATENTS 
means comprising a control electrode. Number Country Date 

PIERRE MARIE GABRIELTOULON. 48,904 France ------------ Sept. 21, 1938 


