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To all whom it may concern: 
Be it known that I, GEORGE G. MERCER, 

a citizen of the United States, residing at 
Schenectady, in the county of Schenectady, 
State of New York, have invented certain 
new and useful Improvements in Vacuum 
Tube Circuits, of which the following is a 
specification. 
My present invention relates to vacuum 

tube circuits, and more particularly to cir 
cuits for vacuum tube devices in which an 
electron current is controlled by means of 
a magnetic field. - 
If an electron discharge device compris 

ing an electron emitting cathode and an 
anode enclosed in an evacuated receptacle. 
has a source of potential connected between 
cathode and anode, a current will flow be 
tween cathode and anode which is carried. 
by means of electrons emitted from the 
cathode. The current flowing between the 
electrodes may be controlled or varied in 
amplitude by means of a magnetic field 
setup in the receptacle in a direction at 
right angles to the electrostatic field between 
the electrodes. To control the current in 
this way requires a magnetic field of con 
siderable magnitude, that is, no variation 
will be produced in the current unless a 
magnetic field of a predetermined strength 
is set up in the space between the electrodes. 
When, however, a magnetic field of the re 
quired strength is set up in the space be 
tween the electrodes a small variation in the 
strength of this magnetic field will pro 
duce a large variation in the strength of 
the current flowing between the electrodes. 
In the operation of such devices in the past 
it has been customary to provide a separate 
source of current for producing a constant 
magnetic field of such a value that a vari able magnetic field superimposed thereupon 
will produce the' desired changes in the cur 
rent. This constant magnetic field is usu 
ally termed the polarizing field. 
The object of my invention is to elimi 

nate the necessity for the use of a separate 
source of current for furnishing the po 
larizing field and to permit of the produc 
tion of this polarizing field by means of the 
electron current flowing between the cathode 
and anode. 

In carrying my invention into effect I 
cause the current which flows between 
the electrodes to pass through a coil 

or coils surrounding the tube. Altho in 
the usual operation of the device this 
current is caused to vary, I have found that 
by shunting these coils by means of a con 
denser of proper size for bypassing the 
variable component of the current in the 
circuit a substantially constant current will 
flow through the coils and as a result a po 
larizing field of substantially constant value 
will be produced. 
The novel features which I believe to be 

characteristic of my invention are set forth 
with particularity in the appended claims. 
My invention itself, however, will best be 
understood by reference to the following de 
scription taken in connection with the ac 
companying drawings in which Figs. 1, 2 
and 3 litigati, dif ferent circuit arrangements in w 
vention may be. employed. 
As indicated in Fig. 1, an electron dis charge device is employed comprising an 

evacuated receptacle 1, which is preferably 
of tubular form and which contains a 
filamentary cathode 2 and an anode 3 of cylindrical form surrounding the cathode, 

ch my in 

A source of current 4 is connected to the 
two terminals of the cathode 2 for heating 
it to incandescence to cause it to emit elec 
trons for carrying current across the evacu 
ated space between the two electrodes. An 
external circuit between electrodes 2 and 3 
includes a source of direct current 5, in 
ductances represented conventionally at 6 
and 7, but which actually are wound around 
the receptacle 1, and an inductance 8 and 
a variable tuning capacity 9 in shunt to ih. 
ductance 8. Inductances 6 and 7 aro 
shunted by a condenser 10. The current 
which flows between cathode 2 and anode 3, 
through coils 6 and 7, produces a constant 
magnetic field in the space between the elec 
trodes which is in a direction parallel to 
the axis of the tube or at right angles to 
the electrostatic field between the electrodes. 
Coils 6 and 7 and source 5 are so propor 
tioned that this constant magnetic field will 
have a predetermined desired value. The 
coil 8 is coupled to a coil 11 in series with 
the antenna 12, and a second coil 13, which 
is also in series with the antenna, surrounds 
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the receptacle 1. This coil 13 produces a 
second magnetic field in receptacle 1 which 
is superimposed upon the constant I 
netic field produced by the coils 6 and 7. 110 
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When the circuit is connected in the man 
ner shown high frequency oscillations will 
be produced in the antenna, 12 by reason 
of the coupling between coils 8 and 11, and 
the effect of the magnetizing field of coil 13 
and the current between the electrodes 2 
and 3 will be caused to vary. The current 
flowing in the plate circuit, however, may 
be considered as a constant direct current having an alternating component superim 
posed thereupon. Coils 6,7, having high 
inductance offer a high impedance to the 
flow of the alternating component which 
is bypassed through condenser 10. As a 
result, the current flowing in coils 6, 7, will 
be substantially constant and therefore will 
maintain the constant polarizing field de 
In Fig. 2 I have shown another modifica 

tion of my invention in which devices of the 
type in question are plays as amplifiers. 
In this case the current which is to be am 
plified is supplied to the coil 14 which sur 
rounds the receptacle 1 and the magnetic 
field produced by the current to be ampli 
fied produces corresponding variations in 
the current through the device. In this 
case, as in Fig. 1, the variable component of 
the current through the device is bypassed 
through the condenser 10 and the current 
flowing through the coils 6 and 7 is substan 
tially constant. The variable component of 
the current in the plate circuit of the first 
device is supplied by means of a transformer 
15 to the input coil 16 of a second device 17, 
which is connected up in a similar manner. 
The yariable component in the plate circuit 
of this second device is in turn impressed by 
means of transformer 18 upon the output 
circuit 19, which may contain suitable de 
vices for giving an indication of the ampli 
fied current or may supply amplified cur 
rent in the input circuit of still another de 
vice as may be desired. The input circuit 
of the second device 17 may be tuned by 
means of a variable condenser 20 if desired. 
The arrangement shown in Fig. 3 is simi 

lar to that E. in Fig. 2 with the excep 
tion that the entire current in the plate cir 
cuit of the first device is supplied to the in 
put coil 16 of the second. in this case as 
in the preceding case, the input circuit of 
the second device may be tuned by means of 
the condenser 21. I have indicated in the 
plate circuit of the device 1 a transformer 
22 for supplying the amplified current to the 
output circuit. This expedient may be em 
ployed if desired as there is no advantage in 
supplying to the output circuit of the last 
device the direct current component of a 
plate current. w 
While I have indicated and described only 

three circuit arrangements in which my in 
vention may be utilized it is apparent that 
a great variety of modifications in the cir 
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cuit ar. ange: inents employed as well as in 
the specific Jrm of apparatus used may be 
made without departing from the scope of 
my invention as set forth in the appended 
claims. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is:- 
1. The combination in an apparatus of 

the class described of an electron discharge 
device comprising an evacuated receptacle 
containing a cathode adapted to emit elec 
trons and an anode, an external circuit be 
tween said cathode and anode containing a 
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source of current and means for producing 
by current flowing in said circuit a substan 
tially constant magnetic field in the space 
between said electrodes. 

2. The combination in, an apparatus of 
the class described of an electron discharge 
device comprising an evacuated receptacle 
containing a cathode adapted to emit elec 
trons and an anode, an external circuit be 
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tween said cathode and anode containing a 
Source of current, an inductive winding sur 
rounding said receptacle and connected in 
said external circuit to receive current there 
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from means for varying the current in said 
circuit and means for maintaining a sub 
stantially constant current in said inductive winding. 

3. The combination in an apparatus of 
the class described of an electron discharge 
device comprising an evacuated receptacle 
containing a cathode adapted to emit elec 
trons and an anode, an external circuit be-, 
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00 
tween said cathode and anode containing a . 
source of current, an inductive winding sur 
rounding said receptacle and connected in 
said external circuit, means for varying the 
current in said circuit and a condenser in 
shunt to said inductive winding for bypass 105 
ing the variable component of the current in 
said external circuit. 
4. The method of operating an electron 

discharge device having an electron emitting 
cathode and an anode enclosed in an evacu 
ated receptacle, which consists in applying a 
potential to said electrodes to produce a flow 
of current between said electrodes, produc 
ing, by means of current flowing between 
Said electrodes, a substantially constant 
magnetic field between said electrodes in a 
direction substantially at right angles to the 
electrostatic field between said electrodes and producing a variable magnetic field 
which is superimposed upon said constant Raagnetic field. 

5. The method of operating an electron 
discharge device having an electron emit 
ting. Cathode and an anode enclosed in an 
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evacuated receptacle which consists in ap plying a potential to said electrodes to pro 
duce a flow of current between said elec 
trodes, producing a variable magnetic field 
in the space between said electrodes for vary 30 
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ing the current between said electrodes, and 
producing by means of a constant component 
of the current between said electrodes a sub 
stantially constant magnetic field in the 
space between said electrodes. 

6. The combination in an apparatus of 
the type described of an electron discharge 
device comprising a cathode adapted to emit 
electrons. and a cooperating anode, an ex 
ternal circuit between said cathode and 
anode containing a source of current, means 
for varying the current flowing in said cur 
cuit, and means for producing by current 
flowing in said circuit a substantially con 
stant magnetic field in the space between 
said electrodes. 

7. The combination in an apparatus of the 
type described of an electron discharge de 
vice comprising a cathode adapted to emit 
electrons and a cooperating anode, an ex 
ternal circuit between said cathode and 
anode containing a source of current, means 
for varying the current flowing in said cir 
cuit, an inductance included in said, circuit, and means for maintaining a substantially 
constant current in said inductance, and producing by such current a substantially 
constant magnetic field in the space between 
said electrodes. , 

8. The combination in an apparatus of the 
type described of an electron discharge de 
vice comprising a cathode adapted to emit 
electrons, and a cooperating anode, an ex 

ternal circuit between said cathode and an 
ode containing a source of current, means 
for varying the current flowing in said cir 
cuit, an inductive winding included in said 
circuit, means for maintaining a substan 
tially constant current in said inductive 
winding and thereby producing a substan 
tially constant magnetic field in the space be 
tween said E. said means comprising 
a connection in shunt to said inductive 
winding for by-passing the variable com 
ponent of the current in said external cir 
cuit. 

9. The combination in an apparatus of the 
type described of an electron discharge de 
vice comprising a cathode adapted to emit 
electrons, and a cooperating anode, an ex 
ternal circuit between said cathode and an 
ode containing a source of current, means 
for varying the current flowing between said 
cathode and anode, an inductive winding in 
cluded in said circuit, means for maintain 
ing a substantially constant current in said 
inductive winding and producing by such 
current a substantially constant magnetic 
field in the space between said electrodes, 
said means comprising a shunt connection 
in the circuit between cathode and anode for 
carrying the variable component of the cur 
rent flowing between cathode and anode. 
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In witness whereof, I have hereunto set 
mv hand. 
y GEORGE GLENN MERCER. 


