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My invention.relates toanew-type-of ielectro-
fonicrelay; the -main: characteristic ‘of which. is
that it -operates’in the‘open atmosphere::.

In. accordance- with.:oneof its: characteristic
features.sthe -invention. comprises :a .“‘point. .elec~
trode” placed: opposite:a.colleeting seléctrode and
brought to.ashigh voltage:with respect tothe lat+
ter. -A: discharge:in.the shape.of a-glow dis-
charge- takes place;: between: the-electrodes; .in
the  neighbourhood :of ‘the peint,: the: said.-dis-
charge - containing - both:: positive: ‘and - negative
electrified -particles. -Ascording-tethe:polarity-of
the -electrodes; the -collecting: plate-will -attract
either thespositive orithe-negative particles, thus
determining -the -direction-of- iflow:of -an- electric
current in -an:outpud-circuit:connected between
those-:electrodes. By reversingsthe<polarity of
the Jlatter; ‘it is:possible- to reverse:at . will the
direction of-the-current in-fheload ‘circuit; and,
by properly: reducing the-voltage -between: the
electrodes, it is:zpossible:to cut off ‘the current.
Such a.relay -can,: therefores be:used-either as a
reetifier-or-as an:interrupting device:

My {nvention: also: relates ‘to:varions -forms: of
realisation of ‘the-above-deseribed relay; which,
if. one-.or: several.‘contrel: grids-are-added to:its
main electrodes, may -either assume-the: function
of an amplifier; or:perform the: duty-of:a rcou-
pling device-interposed:between:two-eleetric cirs
cuits-for transmitting-electric siznals: carried by
one:of the-circuits-to.the-other, this:lattér being
independent-of :the former.:

Accordingrte:-another-modifidation, . the-relay
may be: made:“‘tandem;” ‘or~double; compiising,;
for instance, two “emitting::electrodés or=points
with -one :collecting::electrode: onlyy common::to
thetwo points:.

According - toranother-modifitation,: the::relay
may have -an:-electrode:-shaped - as a:ring. surs
rounding :the: dis¢harge:current:and. placed: in
the  nelghbourhood of the~point.in:otder to-stép
or::to. release the discharge; or; in:.other ‘terms,
for blocking oriunblocking therelay:: )

My -invention-also-reldtessto the:connections

and:settings which can be.realised by means-of:

the -above-outlined: relay;. to-gecomplish;. for ex«
ample; amplificationofeléctric ‘signals :or-their
rectification, locking and unlocking of “electric
circuits associatéd: therewith, unidirectidna¥ con-
nection between:twoscircuits;etes.

My, invention:also reldtes toctheapplication:of

therabove relay and:its:connections;for distributs

ing incoming electric signals released successively

through one:and thesame:channel,between: sev-:

eral receiving:elements:connected in-wmitiple-or
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-atmospheric. pressure:
o by means -of. points .carried at ;a:high: voltags,

parallel at the outlet of thewsaid channel; the
sald. 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 distribus
tion of - television sighals «to"the -elements: :of:a
screen made out of .a.igreat number of such eles
mentary ‘components -properly ;Juxtaposed, so.as
torreproduce television: pictures..

And lastly, my invention: reldtes.to various:in-
dustrial applications of the-aboverelays: ‘

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 -considerablé:sim=
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 »of . my invention,. of
its objects.and- its. embodiments; may be obtained
by reference:to the following figures -of the draws
ings, which show representative instances of its
-applications -and are of an illustrative-but nota
limitative: character. .

Fig: 1 illustrates the principle and the:funda=
mental circuit diagram of a glow discharge relay;

Fig: 2 represents-a characteristic .curve of ‘the

same-relay;

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

Fig. 4:showsa relay in: which: the electrodes
are-disposed in “tandem;” and; associated: there«
with; the-circuits intended for:operatingzan eles
‘ment - of a television screen:

All'the above-figures-are provided by way:of ex~
ample-only,’and are not intended to-be-limitative,
and in order ' to- exemplify - the: objects  and
the: specific-embodiments' of ‘my-invention::.

The:basic-prineiple-of the relay:lies in the:conz
trol:of a flux.of electrified. charges;in the air; at
That: flix: is+ obtained

preferably negative. ‘
When. a:sharp metallics point -is+carried tosa

high: negative- tension . with -respect ~toground

(for- instance::six - thousand:: volts); it becomes

‘covered with a glow (or corona). whith givesbirth

tora: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-
nected.between Athespositive:poleof ‘a: soutce: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. 1 is a point carried to a negative high
tension (—6000 volts) with reference to ground,
by means of the battery Bl. 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 g rather short distance
from the first one (about 0.5 mm.). 8 is g 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. T 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 respeet to ground (1000 to 2000 volts
or s0), 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 volts
Ve applied to the grid 2 with regard to the ground,
and for ordinates the micro-amperes of current
collected by the plate 7. Each one of the 3 curves

Vr corresponds to a different value of the voltage

of the grid 4 (Vg expressed in volts).

The grid 3, called a “stabilizing grid,” plays an
important part in the operation of the relay
shown in Pig. 2. My experiments have shown
‘that the grid 3 stabilizes and regulates the glow
discharge. issuing from the point, and improves
considerably, from point of view of the propor-
#ionality 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
:has been turned to account in Fig. 3 as will be
explained hereinafter.

... Although the above eéxample refers to the ap-
~plication ofa positive voltage to.the plate-and a
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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
direct’on 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 limifed efficiency, it offers
the advantages of simple construction in g 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 Vr
and Ve 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 confrol. The actual lapse
of time between the passage of charge by the two
grids amounts to a minimum of /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 ‘T 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 formnier, has been adopted in
the following éxamples. -

The ring 8 exercises also-control of the in-
tensity of-the glow:discharze; but:-itsaction is
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not so-reguldr as-thecaetion of the:grids:2 and
4. . As longras:the rringris-carried: to:aspotential.

negative. enoughi: there:is:no rrappearancesofi a:

glow;and consequentlymo-glow discharge.current
can beicollected:. On thecontrary;if the potentialk
difierence between the:pointand thexing reaches
assufficient value, the glow:makes:acrather-sud=
den appearance; and thepoint commences tode=
liver: a discharge:current: 'This:characteristic
of “locking?” of the: glow:«discharge: current, -can
be utilised for reducing the dissipation of energy.
caused-by theodischarge current fronr therpoints,
by: putting-inte service-only those points :which.
are necessary ab:asgiven moment.: .

Fig. 3"shows:the application-of ‘therabove des
scribed glow: discharge relays:to :therseanning:of
atelevision sereen:. .

To that screen, shown:in'perspective are assox
ciated:ivarious :points:shown -in-10%.40!7, o,
which correspond-each-to:the relaypoint 1 / Fig: 1,
and similarly give birth :t6- respectivesglow: diss
charges performing thesame functionasthe glow
discharge -of Fig:: 1. Those poiiits of Fig: 3 are
carried-to .a-high: negative.voltage with: regard
to a grating or-grid supporting plate-I I, placed
at short distance frompoints 187,18%, {0*’*, That
grating -corresponds to:the ‘stabilising grid-3. .of
Fig. 1 and isinthe-same way:connectédtoeround:
The -voltage on:therpoints 182, 1877, 164’ ‘is ob=
tained by means of:the.source of voltage 12 Al
the points are placed in one:common:plane and
carried by-one:common: support,

A-shortdistance: from:the first-gridror -grating;
between -this latter-and: the plates: 5;are placed
the: control .grids- I3~ofseach -one:of~the rrelays;
and behind those-grids are-placed: the-platés 15
through which.flows the:glow discharge -current:

The-grids-of several relays-are simultaneously
carried to.the same potential, which isicommon:to
the said: relays.. Therefrom. results-a great sims
plification of therwiring, In:Fig: 3.the ssupports
for grids 13:have been: designated 16!, 16, 164",
The plates 15 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 I5.serves 4o -supply.an
electro-optical element: On the Fig.. 3:has been
shown. only.one .of them..I18. Each one of the
plates supplies. current through. .an: uncoupling
resistance {9 connected.in.series with the electros
optical element.. A-capacity:20-and.a resistance
21, parallel connected with theelectro~optical eles
ment, extend the duration of the .action exer+
cised by the current.on.the element. 18..

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-
Iy small space: all of them may be placed exactly
opposite to the electro-optical .elements which
they "must operate. THus is- afforded & consid=
erable simplification t0- thewiring. "THe  cost
of the points-and ‘of ‘the ‘grids-is-extremely -low
and ‘their-weight ‘is negligiblé: ThHe manufic:
turitig- cost ‘can:also be:made very-low; thanks tg
a series” production which will” be  explairied
hereinafter: :

The distributing device R, Fig. 33540, the form
of & generator-producing suceessive voltaze peaks,

‘which' are:applied; by asystém:of: Mines I, t6.the
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relnys-of: thecinstallation: 'The :connections are
madehy means of capacitive-couplings:22; The
distributor:and  its:operative ;charscteristics “irn
seannidg in:a-multiple - element’ receiver have
been:.described in.my ‘cospending: 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 i from.a distance, and: distributes them
successively via leads 23, 24; 25, to'the supports
6% 182, 167" of the first line -of relays. On
aecount of the very high cadence of those signals;
useis. preferably ‘made of a commutator without
intertia, such’ asan electronic-beam tube which
will.iscan -a series:of the contacts (the number
of ‘which"will be:equal to, the mumber of ‘the
elements ' included . in: .one .line of the picture;
namely 400 to 500). .

The device :‘shownuin: Fig. 3 works as. follows::

The:first signal, which' corresponds to the first
point tof: the - picture; is' switched. by - the high:
speed -distributor: B into the grids :#3:0f the sup~
port 8% and: thus contrels their potential: during
a certain time; that lapse of fime mayibe length-

3 ened 'by ‘the effect -of 'a. capaeity (not shown)

introduced on the conductor 23. In the course
of ‘that time, the plate: 15', the first one of the
firstiline '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 15" is a: function of the ‘potential
of the:grid 13, so that the drop in voltage through
the resistance2f, or in other terms the ter—
minal voltage of the capacity 20 and. the electro-=
optical -element: 18 bécomes a-function of the
intensity of :the: first signal.: Thus the electro~
optical element:corresponding to the: first, point
reproduces-the+first signal, and thig during a
rather long:time, due to the capacity 28 which
lengthens - the  duration of ity action; on the
contrary theplate 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 from its glow dis-
charge device.: "Thevoltage; varying in the course
of ‘time;- which.-has ‘been :applied to. the ‘grid ‘13
has-therefore-had no effect onithe said Dplate.
The same phenomenon is repeated; a very short
time -later-on:the arrival of ‘the second signal,
which:corresponds fo the second point of the pic-
ture; that signal, switched in turn by the high
speed-distributor B onto-the grids 13 of the neigh-
beuring support 18’’, controls ‘the potential of
the:said: grids-during a certain time. In the
course-of-that time;: the plate 15" (second plate
ofithe-firstline) -receives in turn a. positive im-
pulse.” The:second:signal is thus “stored” by that
platesand operates a second electro-optical ele-
ment,-(not-shown: in- the-fisure) . The process is
repeated-for each: one of the elements up to the
end-of the first.line of the picture. After the Tast
element of the first line, it is the first element of
thesecond litie'which is controlled, and the above
bhenomena repeat themselves. Tt must ‘observed
that:the: various “neighbouring: plates 15", {577
... ete.-of -an thorizontsl line of the ‘telévised
picture may simultaneously deliver current. since
thedurat‘on-of suchrelease for each one of them
may-be-nearly: the :same as:the- duration of the
scanning-of-a line.. It is‘easy to understand that
all'theelements composing the sereen can be sup=
plied simultaneously according. to the above dé-<
seribed: ‘process.” .
If‘one-has sto -design-ascomplets: screen” with
the abovedescribed glow diScharge relaysya eer<
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tain difficulty 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 fotal 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 the
invention. :

The two point electrodes {11 and {13 included
in the device are connected to the oppositely
polarized terminals of the high tension batteries
112 and 14, which provide them with opposite
potentials with regard to ground. In the front
of the point electrodes f1{, 13, are disposed two
grids {15 and 116, which correspond to the grids
13 of the Fig. 3, and between the two grids is
interposed one sole plate (7 connected with the
electro-optical element which is herein repre-
sented as a gold leaf electroscope i18. 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 (1T and the grid 116 (as the
equivalent grid 13 of the Fig. 3),

The battery {12 polarises the point 111 nega-
tively with respect to the grid 116, the circuit
including resistance 120. In series with resistance
120 are the switch 121 and the battery 124, con-
nected as shown in the Fig. 5. To the grid nega-
tive terminal of battery 124 is connected the grid
{15 through resistance 123, and between the grid
115 and ground is interposed the switch 122.

The device thus organised operates as follows:

When the switch 121 is open, the grid 116 and
the plate t17 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
@ signal intended for the electro-optical element
{18, the switch 121 is closed. The closing of the
switch 121 has for effect to impose, on the positive
voltage of the grid {16 with reference fo the
point 111, a reduction in volts equal to the voltage
of the battery 124: and this results in giving the
plate 117 a positive potential higher than the grid
potential with reference to the point electrode
{15, - Consequently, the plate now starts collect'ng
the negative particles issued from-the point elec-
trode - 115. At the same time, -as- the grid G
has received the video signals, it so modulates the
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discharge that a signal appears in the plate cir-
cuit and gives the condenser 118 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 {17. 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 122 is closed a short
time before the arrival of the following video
signal.

As long as the switch (2{ remains open, the
grid 115 is carried, on account of the battery 124,
to a potential more negative than the plate {17
with reference to the point 113: 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 122 has for effect to
ground the grid 115; and as the plate 117 is car-
ried by the charge of the condenser 118 to a nega-
tive potential with reference to the ground, it
collects the positive flux, which discharges the
condenser 118. 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 122 must be opened only
just before the arrival of the following signal in-
tended for the same electrometer. The resist-
ances 120 and 123 serve to stabilize the potential
of their respective grids.

Lastly, my invention relates to the application
of the relays of the above described tyves 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 estah-
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 respsct 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-
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lector eleetrode -and sdid - discharge pervious
-electrode. N ,

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 hay-
ing its axis co-axial with:said:elongated.sharp
-discharge member, means for maintaining 2:con-
stant potential difference between said ring
shaped electrode arid said sharpdischarge mem-
ber to-establish a discharge:of. substantially con-
‘stantintensity, a discharge collector electrdde for
collecting discharge passing through said ring
shaped electrode, means for maintaining said eol-
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 controliable 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 hetween 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,
& 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 clectric 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:said:signals to be:amplified to:the re=-

mainingone: 0f:said: control grids. :
9. ‘An - electric ~discharge - device, comprising

Ana gaseous atmosphere: substantidglly at:atmos-

bheric.pressure,-a:sharp-discharge member, an
electric - discharge : pervious :-electrode : located

-adjacent said: sharp discharge: member, means

dfor maintaining:a: constant potential difference
of a first polarity between said member.and szid
electrode to establishy adischarge: 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 mem-
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 elecirode 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 a
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
opbposite 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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i9. An eélectric discharge system, comprising,
a source of corona glow at atmospheric pressure,
an electric charge pervious electrode located adja-
cent said source, means for establishing a con-
stant flow of electricity between said glow and ;
said electrode, said electricity at least in part
penetrating said electrode, means for collecting
said electricity after penetration of said electrode,
and means for controlling the intensity of elec-
tric flow to said means for collecting, said last 10
means comprising a control electrode.
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