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My invention relates to electric valve circuits
and more particularly to control and excitation
circuits for electric discharge devices of the type
employing ionizable mediums, such as gases or
vapors.

In the control of electric discharge devices of
the type employing ionizable mediums, such as
gases or vapors, where the electric discharge is
initiated by a control member associated with or
in the vicinity of the arc path, it is frequently
desirable to provide a control or excitation cir-
cuit which energizes the control member at pre-
determined points in the cycle of operation and
which effects de-energization of the control mem-
ber upon initiation of the arc discharge. This
type of control is of particular importance in
connection with the control of electric discharge
devices having immersion-ignitor control mem-
bers. These control members may be constructed
of a semi-conducting material having & rela-
tively large specific resistivity, and are arranged
to have an extremity thereof in contact with, or
submerged in the mercury of an assoclated mer-
cury-pool cathode.

An object of my invention s to provide a new
and improved control circuit for electric dis-
charge devices.

Another object of my invention is to provide

a new and improved excitation circuit for elec-
tric discharge devices of the type employing con-
trol members of the immersion-ignitor type.
In accordance with the illustrated embodiment
of my invention, I provide a new and improved
excitation circuit for controlling the energiza-
tion of control members of electric discharge
devices. Electric discharge devices of the type
employing ~ immersion-ignitor control members
are connected in an electric translating circuit
for transmitting energy between two alternating
current circuits. A plurality of excitations are
associated with the electric discharge devices to
render the devices conductive during predeter-
mined recurring intervals. The excitation cir-
cuits are connected to impress periodically on
the immersion-ignitor control members suitable
voltages to render the discharge devices conduc-
tive. Means are provided for introducing in the
excitation circuits voltages to effect de-energiza-
tion of the control members as soon as the elec-
tric discharges are initiated in the various
devices.
. PFor a better understandmg of my invention,
‘reference may be had to the following descrip-
. tion taken in connection with the accompanying
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appended claims. The single figure of the ac-

- companying drawing diagrammatically illus-
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- drawing, and its scope will be pointed out in the 55

trates an embodiment of my invention as applied
to an electric valve translating system for trans-
mitting electrical energy between two alternat-
ing current circuits. |

"In the single figure of the accompanying draw-
ing, my invention is diagrammatically illustrated
as applied to control or excitation circuits for
controlling electric valve means or electric dis-
charge apparatus in an electric translating sys-
tem. Electric valves I-4, inclusive, are employed -
to transmit electrical energy between an alfer-
nating current circuit 5 and an alternating cur-
rent circuit 6 through a transformer 1. For the
purpose of explaining my invention, the electric
discharge devices {-4, inclusive, have been dia-
grammatically illustrated as being of the type
employing ionizable mediums, suc as gases or
vapors, and including an anode 8, a mercury-
pool cathode 9, and an associated control mem-
ber 10 of the immersion-ignitor type. The im-
mersion-ignitor control member {0 may be con-
structed of a semi-conducting material having
a relatively large specific resistivity relative to
the resistivity of the associated mercury-pool
cathode 8. One extremity of the immersion-
ignitor control member (0 may be piaced in con-
tact with the surface of the mercury-pool cath--
ode 9 or may be submerged below the surface
of the pool.

In order to control the conductivity of the elec-
tric discharge devices -4, inclusive, I employ a
plurality of control or excitation circuits 1114,
inclusive. These excitation circuits render the
electric discharge devices 1-4, inclusive, conduc-
tive in a predetermined order and permit these
devices to conduct current during predetermined
intervals. Each of the excitation circuits t1-14
includes a source of alternating current 15 which
may be derived from the alfernating current
circuit 8. The excitation circuits 1I-14, inclu-
slve, are similar in construction and arrange-
ment and for the purpose of facilitating the de-
scription thereof, one of the excitation ecircuits,
for example, excitation circuit 11, will be con-
sidered in particular. A capacitance 6 is con-
nected in the excitation circuit {1 and is arranged
to be charged from the source of alternating cur-
rent 15 through a transformer 1T and a suitable
unidirectional conducting device such as an elec-
tric valve 18. A suitable impedance such as a
resistance {9 may be connected in series relation
with the secondary winding of transformer 17,
the electric valve I8 and the capacitance 16 to
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control the rate at which the capacitance 6 is
charged. An auxiliary or control electric dis-
charge device, 20, preferably of the type employ-
ing an ionizable medium and having an anode
21, a cathode 22 and a control member 23, is con~
nected in the excitation circuit (1 to effect pe-
riodic discharge of capacitance {6 and hence to
fmpress on the immersion-ignitor control mem-
ber 10 of the associated electric discharge device
! a transient positive potential of peaked wave
form and of sufficient magnitude and duration
10 render the discharge device | conductive. This
energization of the immersion-ignitor - control
member 10 is effected by means of a suitable in-
ductive device, such as a transformer 24 having
a primary winding 25 and a secondary winding
95 and which is energized in accordance with
the periodic discharges of the capacitance i6.
One terminal of the secondary winding 26 of
transformer 24 is connected to the cathode 8 of
the discharge device i and the other terminal
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of the secondary winding 26 is connected to the

immersion-ignitor control member 10,

1 provide means comprising a circuit 21 for con-
trolling the excitatlon circuit 14 to effect de-
energization of the immersion-ignitor {0 upon the
initiation of an arc discharge in the arc discharge
path of the device'i. The circuit 21 comprises a
serially-connected reactive element such as a ca-
pacitance 28 and a resistance 29 connected be-
tween the anode 8 and the cathode 9 of electric
discharge device | and which is responsive to the
decay of voltage therebetween. A voltage which
varies in accordance with the voltage appearing
across the terminals of resistance 29 is introduced
in the excitation circuit {1 through a suitable

means such as a transformer 30 having a primary

winding 3i and a secondary winding 32.

The control electric discharge devices 20 in
excitation circuits §i-14, inclusive, are rendered
conductive in a predetermined order by means of
a control circuit 33. The control circuit 33 may
be energized from any sultable source of alternat-

ing current such as the alternating current cir-’

cuit 5 ‘through any suitable phase shifting ar-
rangement such as the rotary phase shifter 34.
The output circuit of the rotary phase shifter 34
is connected t0 a primary winding 36 of a trans-

25

30

35

40

45

former 35 and serves to energize the transformer

35 and to control the phase of the potentials im-
pressed on the control members 23 of electric dis-
charge devices 20. Secandary windings 37 of
transformer 35 are each assoclated with a differ-
ent one of the electric discharge device. 20 in ex-
citation circuits |1-14, inclusive, and each of these
control circuits includes a current limiting resist-
ance ‘38 and a suitable source of negative hiasing
potential such as a battery 39. The transformer
25 may be of the type designed to provide a volt-
age of peaked wave form.

“The operation of the embodiment of my inven-
tion dlagrammatically shown in the single figure
of the accompanying drawing may be best ex-
plained by considering the electric valve translat-
ing system, when energy is being transmitted from
the alternating current circuit 5 to the alternat-
ing current circuit 6 through the electric dis-
cherge devices |1-4, inclusive. As will be well un-
derstood by those skilled in the art, during half
cycles of one polarity of the voltage of circuit 5,
electric discharge devices { and 4 will be rendered
conductive to transfer energy to the alternating
current circuit 6, and during half cycles of the
opposite polarity, electric discharge devices 2 and
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to the alternating current circuit 6. Let it be as-
sumed that the rotary phase shifter 34 is adjusted
so that the potential impressed on the control
members 23 of the control discharge devices 20
are retarded in phase relative to the potentials
appearing between the anode 8 and cathode 9 of
the associated electric discharge devices (-4, in-
clusive. The excitation circuits f1-14, inclusive,
will periodically effect energization of the immer-
sion-ignitor control members 10 of the devices
{—4, to render these devices conductive in the
normal predetermined manner.

Considering in particular the operation of the
excitation circuit {1 associated with electric dis-
charge device i, the capacitance 16 will be charged
from the source of alternating current 15 through
the transformer i1, the electric valve i8, and re-
sistance 19, during positive half cycles of the volt-
age of this source. At the time determined by the
phase position of the yoltage impressed on con-
trol member 23 of the control discharge device 20,
the capacitance 16 will be discharged through a
circuit including the secondary winding 32 of
transformer 30, the electric discharge device 20,
primary winding 25 of transformer 24, and the
capacitance i6. The passage of this discharge
current through the primary winding 25 of trans-
former 24 will impress on the immersion-ignitor
control member 10 of the electric discharge device
| a positive transient voltage of peaked wave form
effecting energization of the control member 0
and rendering the electric device | conductive.
That is, the discharge of the capacitance 16
through electric discharge device 20 and trans-
former 24 serves to effect energization of the im-
mersion-ignitor control member 10 of electric
valve | during a predetermined interval or portion
of the cycle of voltage of circuit 5. Prior to the
initiation of the arc discharge within the electrie
discharge device I, the capacitance 28 in the cir-
cuit 27 will have been charged by virtue of the dif-
ference of potential existing between the anode
8 and the cathode 9 of the electric discharge de-
vice I. The upper plate of the capacitance 28 will
have accumulated a positive charge so that, upon
initiation of the arc discharge within the electric
discharge device 1, the capacitance 28 will dis-
charge through a circuit including the anode 8,
the associated arc discharge path, the cathode 9,
the resistance 29 and the capacitance 28. The
voltage appearing across the terminals of the re-
sistance 29, and hence the voltage impressed
across the primary winding 29 of transformer 30
will introduce in the excitation circuit {1 through
thetransformer 30 a voltage of the proper polarity
to control the excitation circuit i1 and to render
the control electric discharge device 20 noncon-
ductive by impressing on the anode 21 of this de-
vice a voltage sufficiently negative to permit the
control member 23 of this device to gain control.
In this manner, the control member 10 of the
electric discharge device I is de-energized as soon
as an arc discharge is established in the device f.

Although for the purposes of explaining my in-
vention I have chosen to represent the system as
applied to a system for transmitting energy be-
tween two alternating current circuits, it should
e understood that my invention in its broadest
aspects may be applied to electric valve translat-
ing systems generally where it is desired to trans-
mit energy between alternating current and direct
current circuits or between alternating current
circuits of the same or different frequencies.

While I have shown-and described my inven-

3 will be rendered conductive to transmit energy 75 tlon as applied to a particular system of connec-
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tions and as embodying various devices diagram-
matically shown, it will be obvious to those skilled
in the art that changes and modifications may be
made without departing from my invention, and
I, therefore, aim in the appended claims to cover
all such changes and modifications as fall within
the true spirit and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. In combination, an electric discharge device
having an arc discharge path and having an
anode, a cathode and a control member of the
immersion-ignitor type for initiating an arc dis-
charge -in said path, means tending to energize
continuously said control member during a pre-
determined interval of a cycle of anode-cathode
voltage, and means responsive to the decay of
voltage across said path upon the initiation of
an arc discharge therein for controlling said first-
mentioned means to effect de-energization of said
" control member during said predetermlned inter-
val.

2. In comblnatlon an electric discharge device
having an arc discharge path and having an
anode, a cathode and a control member of the
immersion-ignitor type for initiating an arc dis-
charge in said path, an excitation circuit tending
to energize continuously said control member
during a predetermined interval of a cycle of
anode-cathode voltage, and reactive means re-
sponsive to the decay of voltage across said path
for controlling said excitation circuit to de-ener-
gize said control member during said predeter-
mined interval upon initiation of an arc dis-
charge in said path.

3. In combination, an electric discharge de-
vice having an anode, a cathode, and a control
member, an excitation circuit tending to energize
continuously said control member during a pre-
detéermined interval of a cycle of anode-cathode
voltage to initiate an arc discharge between said
anode and said cathode, and means responsive
to the decay of voltage between said anode and
said cathode upon the initiation of an arc dis-
charge therebetween to introduce in said excita-
tion circuit a voltage to effect de-energization of
said control member during said predetermined
interval.

4. In combination, an electric discharge device
having an anode, a cathode, and a control mem-
ber of the immersion-ignitor type, an excitation
eircuit for impressing on said control member
a voltage of substantially peaked wave form to
render said device conductive during a predeter-
mined interval of a cycle of anode-cathode volt-
age, and means comprising a reactive element re-
sponsive to the decay of -voltage between said
anode and said cathode for introducing in said
excitation circuit a voltage to effect de-energiza-
tion of said control member during said predeter-
. mined interval upon the initiation of an arc dis-
charge in said device.

5. In combination, an electnc diséharge device
having an anode, a cathode and a control mem-
ber of the immersion-ignitor type, an excitation
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having a control member, an excitation circuit
including a source of alternating current, a
capacitance connected to be charged from said
source and a control electric discharge device for
discharging said capacitance to effect energiza-
tion of said control member, and means including
a circuit for introducing in said excitation cir-
cuit a voltage to render said second-mentioned
electric discharge device nonconductive and to
effect de-energization of said control member
upon the initiation of an arc discharge in said
first-mentioned device. )

7. In combination, an alternating current cir-
cuit, an electric discharge device connected
thereto and having an anode, a cathode and an
immersion-ignitor control member, an excitation

. circuit for energizing said control member_ to
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circuit for energizing said control member to -

render said device conductive, and means com-
prising a serially~connected reactive element and
a resistance connected across said anode and said
cathode for introducing in said excitation circuit

a voltage to effect de-energization of said con-

trol member upon the initiation of an arc dis-
charge in said device,
6. In combination, an electric discharge device

70

render said electric discharge device conductive
comprising a source of alternating current, a
capacitance connected to be charged from said
source, a control electric discharge device for
periodically discharging said capacitance and
means responsive to the discharge of said ca-
pacitance for impressing on said control member
a transient positive voltage, and means com-
prising a serially-connected capacitance and a
resistance connected across aid anode and said
cathode for introducing in said excitation circuit
a voltage for controlling said excitation circuit to
render said control electric discharge device non-
conductive upon initiation of an arc discharge in
said first-mentioned electric discharge device.

8. In combination, an electric discharge device
having an anode, a cathode and a control mem-
ber of the immersion-ignitor type, an excitation
circuit to energize continuously said control mem-
ber during a predetermined interval of a cycle of
anode-cathode voltage to initiate an arc dis-
charge between said anode and said cathode,
and means responsive to an electrical condition
of said discharge device occasioned by the initia-
tion of an arc discharge betweten said anode and
said cathode for effecting deenergization of said
control member during said predetermined in-
terval as soon as said arc discharge is established
between said anode and cathode and comprising
means connected between said electric discharge
device and said excitation eircuit for introducing
therein a voltage to prevent transmission of cur-
rent to said control member after the Initiation
of an arc discharge.

9. In combination, an electric discharge device
having an anode, a cathode and a control mem-
ber of the immersion-ignitor type, an excitation
circuit tending to energize continuously said con-
trol member during a predetermined interval of
a cycle of anode-cathode voltage to initiate an
arc discharge between said anode and said cath-
ode comprising means for supplying current to
said control member, and means responsive to a -
predetermined electrical condition of said dis-
charge device incident to the establishment of
an arc discharge between said anode and said
cathode for rendering said last mentioned means
ineffective thereby effecting deenergization of
said control member during said predetermined,
interval as soon as said arc discharge is estab-
lished between said anode and cathode and com-
prising means connected between said electric
discharge device and said excitation e¢ircuit for
introducing therein a voltage to prevent trans-
mission of current to said control member after
the initiation of an arc discharge, -
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