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15 Clans. 
My finvention relates to electric valve trans 

lating circuits and more particularly to such cir 
cuits in which the amount of current flowing in 
a circuit is controlled by controlling the conduc 

5 tivity of an electric valve. 
Heretofore there have been devised numerous 

arrangements in which the current flowing in a 
circuit might be coratrolled by means of one or 
nore electric valves. In general, at least two 
electric valves have been most satisfactory. In 
the case of transmitting current from an alter 
nating current to a direct current circuit, these 
valves perform the combined function of recti 
fying and controlling the current. In such cases 

15 they are usually connected in a conventional 
nanner for Securing full wave rectification. On 
the other hand, when it is desired to control the 
current flowing in an alternating current circuit, 
it is customary to connect a pair of such electric 

20 valves reversely in parallel so that each valve con 
ducts half cycles of alternating current of a 
given polarity. In both of these cases it is cus 
tomary to excite the control electrodes of the 
electric valves symmetrically so that each elec 

25 tric valve carries its proportionate part of the 
load current. This type of control of electric 
valves has usually been accomplished by means 
of a control transformer provided with one or 
more secondary windings connected to the con 

30 trol electrodes of the several electric valves. In 
the majority of applications involving an appre 
clable amount of power, the use of valves of the 
gaseous or vapor electric discharge type has been 
found particularly favorable because of the rela 

5 tively large amounts of power which may be 

10 

handled at ordinary operating voltages, and be 
cause of the extremely, high eficiency of these 
valves. Certain of these valves, however, require 
an appreciable amount of control energy. When 
the amount of energy available for exciting the 
control electrodes of the electric valves is ex 
tremely Small, it sometimes becomes difficult to . 
control satisfactorily a plurality of these valves. 

It is an object of my invention, therefore, to provide an improved electric valve translating 
system which will overcome the above mentioned 
disadvantage of the arrangements of the prior 
art, and which will be simple and reliable in 
Operation. w 

It is another object of my invention to provide 
an improved electric valve translating system in 
which the amount of current flowing in the sys 
ten may be controlled by the electric valves by 

55 means of an extremely small amount of control 
energy. 

It is a further object of my invention to pro 
vide an improved electric valve translating sys 
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tem in which the amount of current flowing in 
6 the system may be controlled by the electric valves 

(C1. 250-27) 
by impressing an external control potential on a 
single one of the electric valves. 

In accordance with my invention in its broadest 
aspects a source of current is interconnected with 
a load circuit through means including a pair. of 
controlled electric valves. An external control 
circuit is connected to the control electrode of 
only one of the electric valves. The other of the 
electric valves is normally maintained noncon 
ductive, but there is provided means responsive 
to the conductivity of the first electric valve for 
rendering conductive the second electric valve. 
In One embodiment of my invention, this is 
effected by interconnecting the load circuit with 
the source through a transformer connected in 
series with a pair of electric valves reversely con 
nected in parallel. An external control circuit is 
Connected to the control electrode of one of the 
valves, while the control electrode of the other 
valve includes a negative bias battery and an 
auxiliary winding of the transformer. When 
current flows in the valve controlled from the 
external circuit, a voltage is induced in the auxili 
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ary winding of the transformer of proper polarity , 
to render conductive the second electric valve. 
In accordance with another embodiment of my 
invention, a current transformer is connected in 
Series with a pair of electric valves reversely con 
nected in parallel, which, in turn, interconnects 
the source with the load circuit. An external 
control circuit is connected to the control elec 
trode of one of the valves, while the control elec 
trode of the other valve is excited with the out 
put of the current transformer and a negative 
bias battery. 

For a better understanding of my invention, 
together with other and further objects thereof, 
reference is had to the following description 
taken in connection with the accompanying 
drawing, and its scope will be pointed out in the 
appended claims. In the drawing, Fig. 1 dia 
grammatically illustrates my invention as ap 
plied to a system for transmitting energy from 
a single phase alternating current supply cir 
cuit to a single phase alternating current load 
circuit, while Fig. 2 illustrates a modification 
of the arrangement of Fig. 1 which eliminates 
the use of a power transformer. 

Referring now more particularly to Fig. 1 of 
the drawing, there is shown a system for trans 
mitting energy from a single phase alternating 
current source ?o to an alternating current load 
circuit , illustrated diagrammatically as com 
prising inductance and resistance. This system 
includes a pair of electric valves 2 and 3 re 
versely connected in parallel and interconnect 
ing the source fo and the primary winding 4 of 
a transformer 5, the secondary winding '6 of 
which is connected to the load circuit. Elec 
tric valves 2 and 3 are each provided with an 
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2 
anode, a cathode and a control electrode or grid 
and may be of any of the several types well 
known in the art, although I prefer to use valves 
of the vapor or gaseous electric discharge type. 
The conductivity of the electric valve 2 is adapt 
ed to be controlled from an external control cir 
cult through a current limiting resistor. in 
any of the several well known manners. The 
grid of the electric valve 3 is energized from a 

0 control circuit including an auxiliary winding 9 
of the transformer fis, a negative bias battery 20 
and a current limiting resistor 2. 

in considering the operation of the above de 
scribed apparatus, it will be assumed that ini 

l5 tially the electric valve 2 is maintained non 
conductive by its external control circuit . 
Under these conditions, no voltage is impressed 
upon the primary winding 4 of the transformer 

so that no voltage is induced in the auxiliary 
20 winding 9 and electric valve 3 is maintained 

nonconductive by its negative bias battery 20. 
If electric valve 2 is rendered conductive by its 
external control circuit , current will flow 
through the transformer 5 to the load circuit 25 during the particular hair cycle in which the 
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anode of the electric valve 2 is positive. This 
current will continue to flow, however, for an 
interval even after the voltage of the supply 
source reverses polarity because of the induc 
tance in the load circuit f. When the voltage 
impressed upon the primary winding '4 of the 
transformer through the electric valve 2 re 
verses polarity, the voltage induced in the wind 
ing 9 will likewise reverse polarity, and this is 
connected to the grid of the electric valve 3 
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with such a phase relation that it is positive dur 
ing the half cycles succeeding those in which 
electric valve 2 is conductive; that is, it is ap 
proximately in phase with the anode potential 
of electric valve f3. Thus, electric valve 3 is 
rendered conductive to carry current during its 
respective half cycles of positive anode potential, 
and alternating current is supplied to the load 
circuit. Current will continue to flow as long 
as electric valve 2 is rendered conductive by its 
external control circuit . As soon as electric 
valve 2 is no longer maintained conductive, how 
ever, current will be interrupted in the primary 
winding 4 of the transformer S, ng potential 
will be induced in the winding 9 and electric 
valve will be maintained nonconductive by 
its negative blas battery 20. The circuit of Pig. 
will operate only with inductive loads, although 

in some cases the exciting impedance of the 
transformer may be sufficient for satisfactory 
operation. - 

The arrangement of Fig. 2 is similar in many 
respects to that of Fig. . In this case, the ex 
citation of the electric valve 3 includes the sec 
Ondary winding of a current transformer 22, the 
primary winding of which is connected in se 
res with the parallel connected valves 2 and 3. 
The control circuit of the valve 3 also includes 
a negative bias battery 20 and a current limit 
ing resistor as in the arrangement of Fig. 1. If 
desired, a constant voltage device, such as a glow 
lamp 23, may be-connected across the secondary 
winding of the current transformer 22 in order 
to limit the amplitude of the voltages induced 
in the secondary winding. The operation of this 
circuit is similar to that of Pig. .. As long as 
the electric valve 2 is maintained nonconductive 
by its external control circuit 7, no potential 
is induced in the secondary winding of the cur 
rent transformer 22 and electric valve is main 

20,885 
tained nonconductive by the negative bias bat 
tery 20 in its grid circuit. When electric valve 2 
is rendered conductive by its external control 
circuit , however, this current flows through 
the primary winding of the current transformer 
22. The connections are such that, upon the in 
terruption of this current in the primary winding 
of the current transformer 22 at the end of the 
half cycle of alternating current, the potential 
induced in the secondary winding is of such a 
polarity as to overcome the negative blas of the 
battery 20 and to render electric valve 3 con 
ductive. In this manner, alternating current is 
supplied to the load circuit only during those 
intervals in which electric valve 2 is rendered 
conductive by its external control circuit . 
The circuit of Fig. 2 will operate with inductive 
or unity power factor loads. . 
While I have described what I at present con 

sider the preferred embodiments of my invention, 
it will be obvious to those skilled in the art that 
various changes and modifications may be made 
without departing from my invention, and I, 
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therefore, aim in the appended claims to cover . 
all such changes and modifications as fall with 
in the true spirit and scope of my invention. 

25 

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

1. An electric valve translating circuit compris 
ing a source of alternating current, an alternat 
ing current load circuit, means including a pair 
of controlled electric valves connected to control 
the current transmitted from said source to said 
load circuit, an external control circuit connected 
to the control electrode of only one of said valves 
for controlling the conductivity thereof, means 
for normally maintaining the other valve non 
conductive and for controlling the conductivity of 
said other valve in response to the conductivity of 
said first mentioned valve. 

2. An electric valve translating circuit compris 
ing a source of alternating current, an alternating 
current load circuit, a pair of controlled electric 
valves reversely connected in parallel and inter 
connecting said source and said load circuit, an 
external Control circuit connected to the control 
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electrode of only one of said valves for controlling 
the conductivity thereof, means for impressing a 
negative bias on the control electrode of the other 
of said valves to maintain it normally nonconduc 
tive, and means for controlling the conductivity 
of said other valve in response to the conductivity 
of said first mentioned valve. 

3. An electric valve translating circuit compris 
ing a source of alternating current, a load circuit, 
means including a pair of controlled electric 
valves connected to control the current trans 
mitted from said source to said load circuit, an 
external control circuit connected to the control 
electrode of only one of said valves for controlling 
the conductivity thereof, means for impressing 
upon the control electrode of the other of said 
valves a negative bias potential to maintain it 
normally nonconductive, and means responsive to 
the conduction of current by said first mentioned 
Valve for impressing upon the control electrode 
of said other valve an alternating potential sub 
stantially in phase with its anode potential. . . . 

4. An electric valve translating circuit compris 
ing a source of alternating current, a load cir 
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cuit, means including a serially connected trans- . 
former and a pair of controlled electric valves 
interconnecting said source and said load circuit, . 
said valves being reversely connected in parallel, 
an auxiliary winding for said transformer, 75 
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external control circuit connected to the control 
electrode of only one of said valves for controlling 
the conductivity thereof, and a control circuit 
for the control electrode of the other of said 
valves including a source of negative bias potential 
and said auxiliary transformer winding. 

5. An electric valve translating circuit compris 
ing a source of alternating current, a load cir 
cuit, means including a pair of controlled electric 
valves connected to control the current trans 
mitted from said source to said load circuit, an 
external control circuit connected to the control 
electrode of only one of said valves for controlling 
the conductivity thereof, means for impressing 
upon the control electrode of the other of said 
valves a negative bias potential to maintain it 
normally nonconductive, and means responsive to 
the interruption of current in said first mentioned 
valve for impressing a positive impulse upon the 
control electrode of said other valve, 

6. An electric valve translating circuit com 
prising a source of alternating current, a load 
circuit, means including a pair of controlled elec 
tric valves connected to control the current trans 
mitted from said Source to said load circuit, an 
external control circuit connected to the control 
electrode of only one of said valves for controlling 
the conductivity thereof, a current transformer 
connected in series relation with the current of 
said controlled valve, and a control circuit for 
the control electrode of the other of said valves 
including a source of negative bias potential and 
a winding of said current transformer. - 

7. An electric valve translating circuit con 
prising a source of alternating current, an alter 
nating current load circuit, a pair of controlled 
electric valves reversely connected in parallel and 
interconnecting said source and said load circuit, 
a current transformer connected in series with 
said pair of valves and provided with an output 
winding, a constant voltage device connected 
across said output winding, an external control 
circuit connected to the control electrode of only 
one of said valves for controlling the conductivity 
thereof, and a control circuit for the control elec 
trode of the other of said valves including a source 
of negative bias potential and the output winding 
of said current transformer. r 

8. An electric control system comprising, in 
combination, a load circuit, circuit means for con 
necting the load circuit to a source of alternating 
current, a pair of inversely connected arc dis 
charge devices interposed in said circuit means 
for controlling the flow of current to said load 
circuit, and control means connected to be re 
sponsive to the flow of current through one of 
said arc discharge devices for rendering the other 
arc discharge device conducting. 

9. An electric control system comprising, in 
combination, a load circuit, circuit means for con 
necting the load circuit to a source of alternat 
ing current, a pair of inversely connected arc dis 
charge devices interposed in said circuit means 
for controlling the flow of current to said load 
circuit, and control means effective to render said 
arc discharge devices conducting during at least 
two succeeding half cycles of the alternating cur 

O 

rent in response to one of said arc discharge de 
vices being rendered conducting. 

10. An electric control system comprising, in 
combination, a load circuit, circuit means for con 
necting the load circuit to a source of alternating 
current, a pair of inversely connected arc dis 
charge devices interposed in said circuit means 

3 
for controlling the flow of current to said load 
circuit, and control means connected to sequen 
tially cause one of said arc discharge devices to 
become conducting as a result of the other arc 
discharge device becoming conducting. 

11. An electric control system comprising, in 
combination, a load circuit, circuit means for con 
necting the load circuit to a source of alternating 
current, a pair of inversely connected arc dis 
charge devices interposed in said circuit means 
for controlling the flow of current to said load 
circuit, means for rendering one of said arc dis 
charge devices conducting in a half cycle of the 
alternating current which it is disposed to con 
duct, and control means connected to sequentially 
render the other of said arc discharge devices 
conducting during the succeeding half cycle of 
the alternating current as a result of said one 
arc discharge device becoming conducting. 

12. An electric control system comprising, in 
combination, a load circuit, circuit means for con 
necting the load circuit to a source of alternating 
current, a pair of inversely connected arc dis 
charge devices interposed in said circuit means 
for controlling the flow of current to said load cir 
cuit, means for rendering said arc discharge de 
vices conducting, and control means connected 
to energize said last-named means to sequentially 
cause One of said arc discharge devices to become 
conducting after the other arc discharge device 
has been rendered conducting. . 

13. An electric control system comprising, in 
combination, a load circuit, circuit means for con 
necting the load circuit to a source of alternating 
current, a pair of inversely connected arc dis 
charge devices interposed in said circuit means 
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for controlling the flow of current to said load . 
circuit, means for rendering one of said arc dis 
rharge devices conducting, and control means 
connected to be responsive to the flow of current 
through said one arc discharge device for render 
ing the other arc discharge device conducting. 

14. An electric control system comprising, in 
combination, a load circuit, circuit means for 
connecting the load circuit to a source of alter 
nating current, a pair of inversely connected arc 
discharge devices interposed in said circuit means 
for controlling the flow of current to said load 
circuit, 'a control electrode in each of said arc 
discharge devices, means for energizing the Con 
trol electrode of one of said arc discharge devices 
in the half cycle of the alternating current for 
which it is disposed to be conducting, and control 
means connected to be responsive to the flow of 
current through said one arc discharge device 
for energizing the control electrode of the other 
arc discharge device for rendering it conducting 
during the succeeding half cycle of alternating 
Current. 

15. An electric control system comprising in 
combination, a load circuit, circuit means fof 
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connecting the load circuit to a source of alter- . 
nating current, a pair of inversely connected arc 
discharge devices interposed in said circuit means 
for controlling the flow of current to said load 
circuit, control means connected to sequentially 
cause one of said arc discharge devices to become 
conducting as a result of the other arc discharge 
device becoming conducting, and means for pre 
venting said one arc discharge device from again 
being rendered conducting unless said other arc 
discharge device is again rendered conducting. 

EAROLD W. LORD. 
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