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4 Claims.

The present invention relates to gas filled elec-
tric discharge tube circuit arrangements and
more particularly to such arrangements employ-
ing gas filled discharge tubes of the grid con-
trolled type.

An important defect of gas filled grid con-
trolled discharge tubes is that the input im-
pedance at the grid of the tube is, under working
conditions, very low and this defect makes it very
difficult to achieve substantially pure voltage con-
trol, i. e. control without imposing any substan-
tial power load on the control source, especially
when the control source is a high impedance
source such as the output circuit of a valve am-
plifier. Thus, in one case, experimentally tested,
wherein there was applied to the grid of a gas
filled grid controlled discharge tube, an alter-
nating potential in phase opposition to the anode
potential and of sufficient magnitude to prevent
discharge occurring, it was found that the super-
imposition on the grid of a component leading
the main grid alternating voltage by 90° and of
only about 0.3 of a volt in amplitude, was suf-
ficient to trigger the discharge at the commence-
ment of each cycle when said component was de-
rived from a source of about 10 ohms impedance.
When, however, there was substituted for the said
source a valve amplifier with an output imped-
ance of about 2500 ohms, a component of about
10 volts amplitude was required to trigger the
discharge, other conditions remaining un-
changed.

The object of the present invention is to pro-
vide improved gas-filled grid controlled discharge
tube circuit arrangements in which the effective
input impedance of the tube in the circuit is in-
creased as compared to known, comparable ar-
rangements.

In order that the invention may be the better
understood, the underlying physical phenomena
will first be discussed briefly.

The low effective input impedance of a gas
filled grid controlled discharge tube is due to
the flow of grid current. This current includes
two components, namely, a component due to
electron flow to the grid when said grid is posi-
tive with respect to the cathode and a component
due to the flow of positive ions when said grid
is negative to the cathode and a discharge oc-
curs over the cathode-anode space. Of these
two components the positive ion current is the
larger and therefore the more important as a
cause of low input impedance. Although the
posttive ion grid current flows only during thf; oc-
currence of the main discharge when the grid is,
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of course, in any case incapable of exercising con-
trol, the said current is still a cause of trouble
when the control source is of a reactive nature,
since the voltage due to the grid current is not
in phase with said current and may, therefore,
encroach upon a part of the cycle where a crit-
ical control action is required to take place.

The present invention seeks to reduce the ad-
verse effects of grid current in gas filled grid con-
trol discharge tubes and this .object is achieved,
according to the invention by interposing in the
grid circuit a rectifier or other impedance which
presents much higher resistance to current flow -
in one direction than to current flow in the other,
said impedance being interposed and so con-
nected as to eliminate or substantially reduce the
flow of positive ion current in the grid circuit.
The rectifier or the like will, of course, have sub-
stantially no effect on the flow of the electronic
component of grid current, but, as already stated,
this component is smaller than the positive ion
component.

At first sight it might appear that the rectifier
or the like would be a source of difficulty in that
it would tend to prevent the application of nega-
tive potential to the grid, but it must be re-
membered that it is only in the absence of a dis-
charge that grid control can be exercised at all
and it is therefore only in such periods that it
may be required to apply negative potential to
the grid. In the absence of a discharge there is
no positive ion grid current and the resistance
presented by the grid-cathode path to a source
of negative grid potential is therefore very high—
s0 ‘high, in fact, that the high resistance of the
rectifier or like impedance in the “blocking” di-
rection is of practically negligible effect in pre-
venting the development of a required negative
potential on the grid. i

A relay arrangement in accordance with this
jinvention may comprise means for applying to
the anode and grid of the tube alternating poten~
tials of the same frequency and of such relative
phase and amplitude as normally to prevent a
discharge in said tube, and control means for
altering the normal relative phase and/or either
the normal relative phase or relative amplitude
so as to cause a discharge therein; or means may
be provided for normally applying to the grid of
the tube a negative potential sufficient to pre-
vent a discharge therein and control means for
superimposing on said normal negative poten-
tial a pulse of positive potential so as to initiate
a discharge. Again the tube may form part of a
relaxation oscillation generator which is syn-
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chronised by applying positive potential pulses to
the tube grid periodically.

The novel features which I believe to be char-
acteristic of my invention are set forth with par-
ticularity in the appended claims, but the inven-
tion itself will best be understood by reference to
the following description taken in connection
with the accompanying drawing in which Figure
1 is a diagrammatic representation of a tube and
circuit made according to my invention, and Fig-
ure 2 is a diagrammatic representation of a de-
vice for which my invention is particularly suit-
able.

Referring to Figure 1 which shows a circuit
arrangement including a gas filled grid controlled
tube V which is employed to control the current
through a utilization device or circuit represented
by a resistance R, power is fed to the load circuit
fromanA. C. mains source through a transformer
MT having a secondary S: in series with the load
R and the anode-cathode space of the tube V.
The transformer MT has a second secondary Sa
across which is connected a potentiometer re-
sistance Pi. -A tap, preferably adjustable, on
this resistance P: is connected to the grid of tube
V through a circuit including in series, the sec-
ondary of a control input transiormer T and a
rectifier G which is conductive in the direction
as indicated by the polarity signs, i. e. such as to
pass the negative electronic current but “block”
the positive ion current. The tap on P: is so
adjusted that, in the absence of input through
transformer T the voltage on the grid of tube
V-—which voltage is, of course, in phase opposi-
tion to that on the anode of the tube—is sufi-
cient to prevent the occurrence of a discharge.

A second potentiometer resistance Pz is con-
nected across the secondary Sz and a tap (pref-
erably adjustable) on this resistance applies to
any master control device, represented simply by
the rectangle C, a suitable voltage from the
mains. The master control device C has its out-
put amplified by a valve amplifier A whose out-
put circuit is coupled by transformer T to the

input circuit of the tube V. Either the apparatus 4

at C or that at A may include suitable means for
changing the phase of the potential passed
through so that minimum potential shall be re-
quired across the secondary of transformer 'T to
trigger the discharge. Although the resistance
of the rectifier G in the blocking direction tends
to reduce negative voltage applied to the grid,
the said negative voltage, being delivered by the
mains through secondary S: and the tap on Pi,
can be easily increased as may be desired. Sig-
nal impulses transmitted through transformer T
to trigger the discharge are, however, necessarily
in such direction as to drive the grid positive and
therefore are not appreciably attenuated by the
rectifier G which is conductive in this direction
to pass such impulses. This is an obvious ad-
vantage as compared to those known arrange-
ments in which an ordinary resistance of high
value is connected in series with the grid of a
gas filled grid controlled discharge tube.
Another advantage of the invention is that it
reduces undesired reaction on the input ecircuit
at the commencement of a discharge. In the
absence of the rectifier or the like a sudden flow
of positive ion grid current would occur at the
commencement of discharge and such a sudden
flow is apt to cause disturbances to be fed back
through the input circuit to other apparatus con-
nected therewith. . For example, consider the case
illustrated in Figure 2 which shows in block di-

10

15

20

25

30

35

40

50

[}
&

60

(i3

70

75

2,275,027

agram form, a television receiver comprising 4
main receiver amplifier RA, a synchronising sig-

‘nal separator SSS, a frame frequency time base

FTB, a line frequency time base L'TB and a cath-
ode ray tube reproducer (not shown). The out-
put from RA is fed both to the cathode ray tube
reproducer (over circuit CRT) and also to the
separator SSS where the picture and synchro-
nising signals are separated to give the frame
synchronising pulses (which are fed to LTB).
Suppose the television system is of the interlaced
scanning type where, of course, the number of
lines per frame is a whole number plus a frac-
tion. It is then obviously important that the line
and frame time bases LTB and FTB shall not
lock in step with one another and operate at fre-
quencies in a whole number ratio. If the time
bases employ gas filled grid controlled discharge
tubes ‘in relaxation oscillator circuits and the
present invention be not employed there is risk
of such undesired locking into step.of the time
bases due to the fact that there is a common
input circuit (the output ecircuit of SSS) and
due to the violent pulses of positive ion grid cur-
rent at the commencement of each discharge.
By employing the present invention, however,
these violent pulses are avoided and the risk of
cress-coupling of the time bases is much reduced.
Accordingly less careful filtering in the inputs
of the time bases is necessary than would other-
wise be the case—an important practical ad-
vantage.

While I have indicated the preferred embodi-
ments of my invention of which I am now aware
and have also indicated only one specific appli-
cation for which my invention may be employed,
it will be apparent that my invention is by no
means limited to the exact forms illustrated or
the use indicated, but that many variations may
be made in the particular structure used and the
burpose for which it is employed without depart-
ing from the scope of my invention as set forth
in the appended claims.

What I claim as new is:

1. An electron discharge device having an en-
velope containing a gaseous atmosphere and con-
taining a cathode, grid and anode, a utilization
device connected to the anode, means for apply-
ing an alternating voltage between said cathode
and anode, and means for applying an alternat-
ing voltage to said grid 180° out of phase with
the first voltage to prevent said device from dis-
charging, and other means for superimposing
on said grid a positive voltage sufficiently great
to cause said tube to discharge, and means in-
cluding a rectifier in said grid circuit connected
to permit the flow of electronic current and to
substantially block the flow of the positive ion
current in the grid circuit. .

2. An electron discharge device having an en-
velope containing an ionizable medium, a cath-
ode, grid and anode, an output device connected
to the anode, means for impressing an alternat-
ing current voltage between said cathode and
anode, means for impressing -a voltage on said
grid 180° out of phase with the voltage on said
anode, and means including a phase reversal sys-
tem connected between said grid and said grid
voltage applying- means for superimposing on
said grid a positive voltage sufficiently high to
cause a discharge through said device, a trans-
former connected between said phase reversal
system and said grid and cathode and means in-
cluding a rectifier connecfed between said grid
and said transformer -so poled as to permuit the
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flow of electronic current and to substantially
block the flow of the positive ion current in the
grid circuit.

3. In combination an electron discharge device
having an envelope containing a gaseous medium,
a cathode, grid and anode, an output device con~
nected to the anode, means including a trans-
former having a primary and a plurality of sec-
ondaries, one of said secondaries being connected
to said electron discharge device to apply an
alternating voltage between said cathode and
anode, a potentiometer connected across another
of said secondaries and means for connecting said
potentiometer to said grid for applying to said
grid a voltage 180° out of phase with the volt-
age of said anode, said last means including a
rectifier in series with said grid and so poled as
to permit the flow of electronic current and to
substantiaily block the flow of the positive ion
current in the grid circuit and other means for
imposing on said grid a voltage sufficiently high
to cause said tube to discharge.
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4, In combination an electron discharge device
having an envelope containing a gaseous medium,
a cathode, grid and anode, means including a
transformer having' a primary and a plurality
of secondaries, one of said secondaries being con-
nected to said electron discharge device to apply
an alternating voltage between said cathode and
anode, a potentiometer connected across another
of said secondaries and means for connecting
said potentiometer to said grid for applying to
said grid a voltage 180° out of phase with the
voltage of said anode, said last means including
only a rectifier in series with said grid and a
phase reversal means connected to said other
secondary for imposing on said grid a positive
voltage sufficiently high to cause said tube to dis-
charge, and a transformer connected between
said phase reversal means and said rectifier
through which said phase reversal means applies
a voltage sufficiently high to cause said tube to
break down.

DAVID ARTHUR BELL.




