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My invention relates to translating apparatus 
and has particular relation to apparatus of the 
type wherein electric discharge devices are ulti 
lized to control the power supplied to a load. 

It is an object of my invention to provide 
apparatus for supplying power from a source to 
a load through a plurality of electric discharge 
devices wherein the magnitude of the power sup 
plied shall be controlled by controlling only one 
of the electric discharge devices. 
Another object of my invention is to provide 

apparatus for controlling the supply of power 
from a source to a load by utilizing a plurality of 
electric discharge devices only one of which is 
controlled wherein the controlled eiectric dis. 
charge device shall regulate the operation of the 
other electric discharge devices. 
A further object of my invention is to provide 

apparatus for supplying power to a load by uti 
lizing a plurality of electric discharge devices for 
Controlling the Supply of power wherein the 
power Shall be supplied through a predetermined 
number of the electric discharge devices depend 
ing on the magnitude of the power required. 
While applicable to high vacuum discharge de 
vices my invention is particularly valuable when 
applied to gaseous discharge devices. 
According to my invention, I provide a system 

in which power is supplied to a load from a source 
through a plurality of electric discharge devices 
Which preferably are ignition tubes. One of the 
devices is controlled in the usual nannel and 
starting circuit of a second device is inductively 
coupled to the output circuit of the first device. 
The starting circuit of a third electric discharge 
device is inductively coupled to the output cir 
cuit of the last named device and any number 
of additional electric discharge devices may be 
included in the System in a similar manner. 
When the first electric discharge device is en 

ergized, current is transmitted through its out 
put circuit and the second electric discharge 
device is energized. The third electric discharge 
device is energized by the initiation of the dis 
charge in the second device and subsequent de 
vices are energized in a similar manner. When 
the load is non-inductive the interval of time 
Which elapses between the excitation of the first, 
electric discharge device and the last electric 
discharge device is of the order of only a few 
micro-Seconds. 
The novel features that I consider character 

istic of my invention are set forth with partic 
ularity in the appended claims. The invention 
itself, however, both as to its organization and 

(C. 25-363) 
method of operation, together with additional 
objects and advantages thereof, Will best be un 
derstood from the following description of a 
specific embodiment when read in connection 
With the accompanying drawing, in Which the 
single figure is a diagrammatic view ShoWing the 
circuit of a system constructed and operated in 
accordance with my invention. 
The apparatus shown in the drawing Com 

prises a plurality of electric discharge devices , ! 
3 and 5. Each electric discharge device Con 
prises an anode 7 and a cathode 9, preferably of 
mercury, in which a starting electrode : , pref 
erably of carborundum or other material having 
a resistance high in coinparison With the resist 
ance of mercury is inserted. When a current of 
predetermined magnitude is transmitted between 
the starting electrode and the cathode 9 of 
any one of the devices i, 3 or , a discharge is 
initiated between the anode and the cathode 3 c. 
providing the potential impressed between the 
latter electrodes is of sufficient magnitude. 
The primaries 3, 5 and of transformers 9, 

2 and 23 and additional impedances 25, 2 and 
29 of any suitable type are connected in Series 
With the principal electrodes 7 and 9 of each of 
the electric discharge devices , 3 and 5 respec 
tively and the series networks consisting of the 
principal electrodes 7 and 9, the primaries 3, 
5 and of the transformers 9, 2 and 23 and 
the impedances 25, 27 and 29 are connected in 
parallel with each other. The Secondary 3 of a 
transformer 33 whereby power is to be supplied 
to the System is connected between the terminals 
of the network through the load 35 to be sup. ; 
plied. The usual control systein 35 is provided 
for the purpose of Supplying starting current to 
energize one of the electric discharge devices . 
When current is supplied between the starting 

electrode if and the cathode 9 of the last named 
electric discharge device , a discharge is initiated 
between the anode and the cathode 9, and cul 
rent is transmitted through the load 35. My 
invention is particularly applicable to the Supply 
of power to a load. Which is Substantially of the 
non-inductive type. When a load of this type 
is supplied and the discharge in the electric dis 
charge device is initiated, the current trans 
mitted through the non-inductive load rises to 
its maximum Value comparatively rapidly and a 
comparatively high electromotive force is in 
duced in the secondary 39 of the transformer 9, 
the primary 3 of which is connected in series 
with the principal electrodes 2 and 9 of the en 
ergized electric discharge device f. 
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The secondary 39 of the transformer 9 is COIl 

nected in series with the starting electrode 
and the cathode 9 of a second electric discina."ge 
device 3 and by the initiation of the dischal'ge 
in the first device f an impulse of current of 
considerable magnitude is transmitted through 
the network including the secondary 33, the 
stalting electrode i of the Second device 3 and 
the corresponding cathode 9. If the iOad 35 is 
of such character that the current tranSI)itted 
through the electric discharge device and the 
Series connected impedance 23 is of sufficiently 
large magnitude, the drop in potential a CI'OSS the 
second electric disciarge device 3 may be of Suf 
ficient magnitude to energize the latter device. 
The last mentioned device will therefore be en 
ergized by the cooperation of the impulse in " 
duced in the seconday 39 of the transformer 3 
associated with its starting electrode if and the 
potential impressed between its piincipal elec 
trodes and 3. 

Similarly, a third electric discharge device 5 
may be associated with the second device 3 in the 
same manner as the second device 3 is a SSO 
ciated with the first device . It is seen that 
if the current required by the load 35 is corn 
paratively small only one electric discharge de 
vice will be energized. As the current in 
creases the number of electric discharge devices 
which are energized increases and thus tile a,c- 
tive electric discharge devices , 3 and 5 varies 
in accordance with the current Supplied. It is 
to be noted that the load current for which each 
successive device in its turn becomes energized 
may be regulated by varying the magnitude of 
the impedances 25, 27 and 29. If additional elec 
tric discharge devices are not to be added beyond 
the device 3, the impedance 29 may of course, be 
omitted. 
My invention has been herein shown and de 

scribed as applied to electric discharge devices 
of the mercury pool type incorporating current 
responsive starting electrodes. t is apparent 
that my invention is also applicable to electric 
discharge devices of the type wherein a dis 
charge is initiated when the potential impreSSed 
between a control electrode and one Or the other 
of the principal electrodes is varied. Of the de 
vices of the latter type, I have found that gas 
fiiled electric discharge devices of the hot 
cathode type, such as grid glow tubes and ner 
cury-pool grid-controlled electric discharge de 
vices may with advantage be utilized. 
When grid-controlled devices are utilized, the 

initiating control potential is supplied between 
the control electrode and a principal electrode 
of one device, the principal circuit of this device 
is inductively coupled between the control elec 
trode and the principal electrode of another de 
vice, the latter device being coupled to a third 
device in the same manner and additional de 
vices being added in the same manner. 
Although I have shown and described a certain 

specific embodiment of lily invention, I am fully 
aware that many modifications thereof are poS 
sible. My invention therefore is not to be re 
stricted except insofar as is necessitated by the 
prior art and by the spirit of the appended 
claims. 

claim as my invention: 
1. A translating System complising a plulality 

of electric discharge devices, each of Said de 
vices having a pair of principal electiodes be 
tween which a discharge is to pass and at least 
one control electrode So associated with Said pair 
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of principal electrodes that the properties of the 
discharge between said pair of principal elec 
trodes varies as the potential impressed on Said 
control electrode valries, means for impressing a 
potential on the control electrode of one of Said 
electric discharge devices to initiate a discharge 
between the pair of principal electrodes of Said 
device and means for coupling the circuit of the 
pair of principal electrodes of the last Said de 
vice to the control electrode of another device, 
whereby a discharge is initiated in Said last 
named device by the initiation of a discharge 
in said first-named device. 

2. Apparatus for supplying power to a load 
comprising a plurality of electric discharge de 
vices, each of said devices having a pair of prin 
cipal electrodes between which a discharge is to 
pass and at least one control electrode So asso 
ciated with said principal electrodes that the 
character of the discharge between said principal 
electrodes varies as the potential impressed on 
said control electrode is varied, means for in 
pressing a potential on said control electrode 
of one of said electric discharge devices to in 
itiate a discharge between said principal elec 
trodes and inductive means for coupling the cir 
cuit through which said discharge passes to the 
control electrode of another electric discharge 
device whereby a discharge is initiated in Said 
last-named electric discharge device by the in 
itiation of the discharge in said first-named elec 
tric-discharge device. 

3. Apparatus for supplying power to a load 
comprising a plurality of electric discharge de 
vices, each of said devices having a pair of prin 
cipal electrodes between which a discharge is 
to pass and at least one starting electrode SO 
asSociated with said principal electrodes that a 
discharge is initiated between said principal elec 
trodes by the transmission of a current through 
said starting electrode, means for transmitting 
a current through said starting electrode of One 
of said electric discharge devices to initiate a 
discharge between said principal electrodes and 
inductive means for coupling the circuit through 
which said discharge passes to the Starting elec 
trode of another electric discharge device where 
by a discharge is initiated in said last-named 
electric discharge device by the initiation of the 
discharge in Said first-named electric discharge 
device. 

4. Apparatus for supplying power to a load 
comprising a power Supply source, a plurality 
of electric discharge devices, each of said devices 
having a pair of principal electrodes between 
which a discharge is to paSS and at least one con 
trol electrode so aSSociated with said principal 
electrodes that the character of said discharge 
is a function of the potential impressed on said 
control electrode, means for connecting an elec 
trode of the pair of principal electrodes of each 
of Said discharge devices to a terminal of said 
Source, means for connecting the remaining elec 
trodes of the principal electrodes of each of said 
electric discharge devices to the other terminal 
of Said source through Said load, means for ap 
plying a potential on the control electrode of one 
of said electric discharge devices to initiate a 
discharge between the principal electrodes thereof 
and means for coupling the circuit through which 
the discharge current of the last Said discharge 
devices passes to the control electrode of an 
other discharge device whereby a discharge is 
initiated in said last-named electric discharge 
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eVice by the initiation of a discharge in said first 

nained discharge device. 
5. Apparatus for Supplying power to a load 

COROriSiig a power Supply SOULice, a plurality of 
electric discharge devices, each of said devices 
having a pair of principal electrodes between 
Which a discharge is to pass and at least One con 
tio electrode so aSSociated with Said principal 
electrodes that the character of said discharge 
is a function of the potential in pressed on said 
COntrol electrode, an impedance connected in 
Series With the principal electrodes of each of 
Said electric discharge devices, means for con 
Electing the netWorks including the principal 
electrodes of each of Said electric discharge de 
Vices and Said Seities-connected in pedances in 
parallei with each other, means for connecting 
Said power source to the network of parailel 
Connected in pedances and electrodes through 
Said load, nea, as for impreSSing a potential on 
the control electrode of one of said electric dis 
Charge devices to initiate a discharge between the 
principal electrodes thereof and neans for coul 
pling the circuit, through which the current of 
Said discharge is transmitted to the control elec 
t"Ode of another of said electric discharge devices, 
Whereby a discharge is initiated between the 
principal electrodes of said last-named device by 
the initiation of a dischalge in said first-named 
device. 

6. Apparatus for Supplying power to a load 
Comprising a power supply source, a plurality 
of electric discharge devices, each of Said devices 
having a pair of principal electrodes between 
Which a discharge is to pass and at least, one 
Control electrode So associated with said prin 
cipal electrodes that the character of said dis 
charge is a function of the potential impressed 
On Said COIntrol electrode, an in pedance connected 
in Series. With the principal electodes of each of 
Said electric discharge devices, means for con 
necting the netWorks including the principal elec 
trodes of each Of Said electric discharge devices 
and said series-connected impedances in parallel 
With each other, means for connecting said power 
Source to the netWork of parallel connected in 
pedances and electrodes through Said load, means 
for impressing a potential on the control electrode 
Of One of Said electric discharge devices to initiate 
a discharge between the principal electrodes 
thereof and means for coupling the circuit 
through Which the Current of Said discharge is 
transmitted to the control electrode of another 
Of Said electric discharge devices, Whereby a dis 
Charge is initiated between the principal elec 
trodes of said last-named device by the initia 
tion of a discharge in said first-nained device, 
the impedance connected in series with said first 
named discharge device being of Such magnitude 
that a discharge is initiated in said last-named 
device only when the cui?ient transmitted by 
Said first-named device is at least a predeter 
Illined mininLin Value. 

7. ApparatUS for Supplying power to a load 
Comprising a power supply source, a plurality 
of electric discharge devices, each of Said devices 
having a pair of principal electrodes between 
Which a discharge is to paSS and at least one 
Control electrode So associated With said pin 
cipal electrodes that the character of said dis. 
Charge is a function of the potential impressed 
On Said COIntrol elect"Ode, an in pedia.ince connected 
in series with the principal electrodes of each of 
Said electric discharge devices, means for con 
necting the networks including the principal 

3 
electrodes of each of Said electric discharge de 
Vices and Said series-connected impedances in 
parallel With each other, means for connecting 
Said power SOUrce to the network of parallel coin 
Inected in pedances and electrodes through said 
loads, means for in pressing a potential on the 
Control electrode of one of said electric discharge 
devices to initiate a discharge between the prin 
Cipal electrodes thereof and means including a 
trainSforiner for coupling the circuit through 
Which the current of said discharge is trans 
initted to the control electrode of another of said 
electric discharge devices, whereby a discharge 
is initiated between the principal electrodes of 
Said last-named device by the initiation of a 
discharge in Said first-named device, the imped 
ance Connected in Series With said first-named 
(discharge device being of such magnitude that a 
discharge is initiated in said last-named device 
Only When the current transmitted by said first 
Inamed device is at least a predetermined mini 
InLin Walue. 

8. Apparatus for supplying power to a load 
Comprising a power-supply source, an electric 
discharge device having a plurality of electrodes 
between Which a discharge is to pass, means for 
initiating the discharge between said electrodes, 
art impedance connected in series with said elec 
trodes, another electric discharge device incor 
porating a pair of principal electrodes between & 
Which a discharge is to pass and at least one 
control electrode for controlling the discharge 
between said principal electrodes, means for coin 
necting the network comprising the electrodes 
Of Said first-named device and the series-con 
nected in pedance in parallel with the principal 
electrodes of Said last-named device, means for 
Connecting said power source to the terminals 
of the parallei Enetwork including the electrodes 
of Said electric discharge devices and said in 
pedance, means for coupling the control electrode 
of Said last-named device to the output circuit 
of Said first-named device whereby a discharge 
is initiated in Said last-named device by the ini 
tiation of a discharge in said first-named device, 
Said impedance being of Such magnitude that the 
discharge in said last-named device is only ini 
tiated When said load draws current of at least 
a predetermined magnitude through said first 
named device. 

9. A translating System comprising a plurality 
of electrical discharge devices of the gaseous 
type, each of said devices having a pair of prin 
Cipal electrodes connected to a source of current, 
therefor and a control electrode so associated 
With Said pair of principal electrodes as to cause 
the initiation of current flow therebetween when 
Voltage of a predetermined magnitude is im 
preSSed upon Said control electrode, and a trans 
former having its primary traversed by current 
flowing through one of said pairs of principal 
electrodes and its Secondary connected to im 
preSS On the control electrode associated with 
another of Said pairs of principal electrodes a 
Voltage of Such polarity as to initiate current 
flow through Said other pair as a result of the 
initiation of current flow through said one pair 
of principal electrodes. 

10. Apparatus for supplying power to a load 
Cornprising a power SOLurce, a plurality of dis 
charge paths, each of said paths having a pair 
of electrodes between which a discharge is to 
paSS, means to be actuated by the passage of 
current for controlling the discharge between 
the pair of electrodes of each of said paths, an 
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impedance connected in series with the electrodes 
of each path, means for connecting the netWorks 
including the electrodes of each path and the 
associated impedance in parallel With each other, 
means for connecting Said power Source to the 
network of parallel connected innipedances and 
electrodes through said load, means for Supply 
ing current to actuate the controlling means as 
Sociated with the electrodes of one of said paths 
to initiate a discharge in said path and means fol' 
coupling the circuit through which the current 
of the last said discharge is transmitted to the 
controlling means associated with the electrode 
of another of said paths, whereby a discharge is 
initiated between the electrodes of said last 
named paths by the initiation of a disclharge in 
said first-named path, the impedance connected 
in series with said first-named path being of 
such magnitude that a discharge is initiated in 
said last-named path. Only When the current 
transmitted through said first-named path is at 
least a predetermined minimum value. 

11. Apparatus for supplying power to a load 
comprising a power source, a first, discharge path, 
neans to be actuated by the passage of current 
for controlling the discharge in Said path, an 
impedance connected in Series With Said path, a 
Second discharge path, means to be actuated by 
the passage of current for controlling the dis 
charge in Said Second path, means for connecting 
the network including the first path and the 
Series Connected impedance in parallel with the 
Second path, means for connecting Said power 
source to the network comprising the parallel 
connected paths and the impedance through said 
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load, means for supplying current to actuate the 
controlling means of the first path to initiate 
a discharge in said first path, and means for coll 
pling the circuit through which the current of 
Said initiated discharge is transmitted to the 
controlling means of the second path, whereby a 
discharge is initiated in Said Second path by the 
initiation of a discharge in Said first path, Said 
impedance being of such magnitude that the dis 
charge is initiated in said second path only when 
the cul'rent transmitted through Said first-named 
path is at least a predetermined minimum value. 

12. A translating system comprising a plural 
ity of electric discharge paths, each of Said paths 
having a pair of principal electrodes between 
Which a discharge is to paSS and at least One 
control electrode so associated with said pair of 
pi'incipal electrodes that the properties of the 
discharge between said pair of principal elec 
trodes varies as the potential impressed on said 
Control electrode varies, means for impressing a 
potential on the control electrode of one of said 
electric discharge paths to initiate a discharge 
between the pair of principal electrodes of Said 
path, means for coupling the circuit of the pair 
of principal electrodes of the last said path to 
the control electrode of another path, thereby 
to produce a tendency to initiate a discharge in 
said last-named path by the initiation of a dis 
charge in said first-named path, and means for 
preventing said tendency from becoming effective 
unless the discharge Current in said first-named 
38th is of a predetermined magnitude. 
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