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1. 

The present invention concerns improvements 
in or relating to circuits employing non-linear 
resistance material and in particular to non 
linear resistance material of the kind in which 
the resistance falls with an increase of applied 
Voltage and is. Substantially independent of the 
direction in which the current flows. Such re 
Sistance: material usually consists of a combi 
nation of silicon carbide mixed with carbon 
and/or tungstenormolybdenum which is agglom 
€rated under pressure and subsequently baked. 
It is conveniently made up in the form of discs, 

O 

rods or the like and electrodes are sprayed on 
the. Surfaces. 

It is an object of the present invention to make 
use of the resistance: properties of such non 
linear resistance materialso as to influence allow 
Voltage circuit including such material by means 
of a higher voltage derived from a circuit not 
adapted to Supply a Substantial amount of power. 
According to the invention a circuit arrange 

ment is provided employing non-linear resist 
ance material of the kins above referred to and 
is characterised in that such material provided 
with suitable electrodes is included in a closed 
iOW Voltage circuit, a higher voltage being adapt 
ed to be applied to said material without mak 
ing any circuit changes in the low voltage cir 
cuit to effect an increase of current in said cir 
cuit. 
An inductive device in said low voltage circuit 

is adapted to enable the increase of current to 
be utilised or indicated. 
The non-linear resistance material may con 

Sist of a single piece of material having sepa 
rate electrodes for the high and the low voltage 
Source or it ninay consist of a number of discs ar 
ranged back to back so that, the electrodes of 
adjoining discs make contact, the low voltage 
circuit being connected across one, or more of 
said discs and the high voltage source being 
connected across other discs including the discs 
included in the low voltage circuit. The high 
Woltage source may be derived from a tuned cir 
cuit, for instance a condenser and inductance in 
Series, the high voltage source being taken from 
across the condenser terminals or from a step 
up transformer. Further it may be controlled by 
Signals. Sent from a distance or the initiating 
voltage may be locally generated. 
The invention will be better understood by 

referring to one example of carrying it into effect 
which Will be described with reference to the 
accompanying drawing, although it will be under 
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2 
stood that considerable modifications, may be 
made on the lines indicated above. 

Referring to the drawing, the non-linear re 
Sistance materia. NLR, is represented by two discs 
each having electrodes sprayed on both sides 
thereof. The two discs are placed back to back 
so that electrodes: thereof are in electrical con 
tact. The low voltage circuit consists of a bat 
tery B, a relay X and one of the discs of non 
linear resistance material NLR. Fossibly a recti 
fier such as MRA may be provided, but this is 
not essential. Under these conditions the resist 
ance of the disc. in series with the relay X and 
battery B is, high as determined by the voltage of 
the battery B and the relay X will not operate, 
The high voltage circuit consists of a generator 
GNR which may be at a distant station and may 
be connected through. Valves, transformers, and 
the like to the terninas of an inductance L. 
and capacity C in series. The inductance L. and 
capacity C are turned to a certain frequency and 
if even a weak voltage of the frequency to which 
they are tuned, is applied across the terminals of 
I and C in Series, a comparatively high. vg|tage 
is generated across the condeser C or the in 
ductance L provided that the effective resistance 
in the circuit is sufficiently low. The terminals 
of the condenser C are connected across the out 
side electrodes of the two discs of non-linear re 
sistance material. It is found that when current 
of the appropriate frequency is applied across the 
inductance and condenser in series the relay X 
operates. and if desired it can lock operated 
through the contact act. In this way a very con 
venient A. C. relay for responding to a particu 
lar frequency has been evolved. It will be under 
stood that there may be a number of frequencies 
received over a line but that only for the fre 
quency for which L and C are tuned will the 
relay operate. It has been found in one exam 
ple that if the battery B has a voltage of 20 volts 
and the: inductance and capacity are tuned to a 
frequency of 750 cycles, and a voltage of a suf 
ficiently Weak character and having a frequency 
of 750 cycles is applied across their terminals, 
then variations, in the frequency of this, voltage 
beyCnd 5 cycles either way from the frequency 
of 750 cycles will prevent the operation of re 
lay X, which will however operate if the fre 
quency is within the band width linentioned. 

It is also to be noted that by means of the 
circuit disclosed very small powers incapable of 
operating a relay without the use of an ampli 
fier of some kind can be made to operate a re 
lay thereby indicating that the device has ampli 
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fying properties. Such amplifying properties by 
suitable adaptations of the circuit may be used 
for the purpose of further amplifications or feed 
back circuits may be made use of as in therm 
ionic valves, having regard of course to the dif 
ferent properties of such valves and the mate 
rial under consideration. 
What I claim as new and desire to secure by 

Letters Patent is: 
1. In combination, a non-inductive non-linear 

electrical resistance device having a high resist 
ance at low voltages and a low resistance at high 
voltages, a low voltage circuit connected acroSS at 
least a portion of said resistance device, a high 
voltage circuit connected acroSS Said resistance 
device, and means for impressing a high Voltage 
from said high voltage circuit acroSS Said re 
sistance device, to cause a substantially increased 
Current flow in said low voltage circuit and Said 
resistance device. 

2. In combination, a non-inductive electrical 
resistance device having a high resistance at low 
voltages and whose resistance decreases substan 
tially instantaneously to a low value at high volt 
ages, a closed circuit connected acroSS at least 
a part of said resistance device and including a 
low voltage source of current, and means for con 
necting a high voltage of the proper value acroSS 
said resistance device and in parallel with said 
closed circuit to cause a substantially increased 
current flow in Said closed circuit and said re 
sistance device. 

3. In combination, a non-inductive electrical 
resistance device having a high resistance at low 
voltages and whose resistance decreases substan 
tially instantaneously to a low value at high volt 
ages regardless of the direction of current flow, 
a closed circuit connected across at least a part 
of said resistance device and including a low 
voltage Source of direct current, and near S for 
impressing a high voltage acroSS Said resistance 
device and in parallel with said closed circuit to 
cause a substantially increased current flow in 
said plosed circuit and said resistance device. 

4. In combination, a non-inductive electrical 
resistance device whose resistance decreases sub 
stantially instantaneously to a comparatively lovy 
value when subjected to a high voltage regard 
less of the polarity of said high voltage, a low 
voltage circuit connected across said resistance 
device and including a low voltage Source of di 
rect current, and means for impressing a high 
voltage of alternating polarity across said resist 
ance device and in parallel with said low voltage 
circuit to cause a substantially increased current 
flow in Said low voltage circuit. 

5. In combination, an electric circuit including 
a non-inductive high-resistance device whose re 
sistance decreases Substantially instantaneously 
to a low value at high voltages regardless of the 
polarity of Said Woltages, a second circuit includ 
ing a low voltage source of direct current and 
Connected acroSS Said resistance device, means 
for impressing an alternating high voltage from 
said first named circuit across said resistance 
device whose resistance is thereby decreased Sud 
denly to cause a substantially increased current 
flow in said second circuit, and a unidirectional 
Current Conducting device connected in Series 
with said low voltage source. 

6. In an electric circuit, two or more resistance 
devices whose resistance is high at low voltages 
but drops to a low value substantially instan 
taneously at high voltages regardless of the po 
larity of said voltages, said resistance devices 
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4. 
being provided with Suitable electrodies and cori 
nected in Series with one another through Said 
electrodes, a closed circuit including a source of 
low voltage connected in parallel with a portion 
of Said resistance devices between an Outer elec 
trode and an inner electrode, means for connect 
ing an alternating high voltage across said por 
tion of said resistance devices and an additional 
One or more of Said devices, to cause a sudden 
decrease in the resistance of said devices and a 
Substantially increased current flow in said closed 
circuit from Said low voltage source. 

7. In an electric circuit, a tuned network, two 
or more resistance units which are Substantially 
non-conducting at low voltages but have a low 
resistance at high voltages regardless of the po 
larity of said high and low voltages, said resist 
ance units being connected in series with one an 
other and in parallel With one element of said 
tuned network, a low voltage circuit connected in 
parallel with a portion of Said resistance units 
and including a low Voltage Source of direct cur 
rent, means for causing an alternating high volt 
age to appear acroSS said one element of Said 
tuned circuit, thereby to cause a sudden decrease 
in the resistance of said resistance units and an 
increase in the current flow through said low volt 
age circuit, and inductive means in Said low volt 
age circuit responsive to Said increased current 
flow. 

8. In an electric circuit, a Source of alternating 
voltage, a reactor and a condenser connected in 
Series and tuned to a certain frequency, a plu 
rality of non-inductive resistors of the type in 
which the resistance falls Suddenly from a high 
value to a low value with a given increase in volt 
age, said resistors being connected in series with 
One another and in parallel. With Said condenser 
in a closed circuit, a second closed circuit con 
nected in parallel with a portion of said resistors, 
said Second closed circuit comprising an electro 
magnetic device and a source of direct current 
connected in Series, the current flow in Said Sec 
ond closed circuit being normally inadequate to 
operate said electro-magnetic device, and means 
for impressing an alternating voltage of said cer 
tain frequency across said reactor and condenser 
to increase the voltage acroSS said condenser and 
said resistors and reduce the resistance of said 
resistors Suddenly, the current flow in Said Sec 
ond circuit being increased sufficiently thereby 
to operate said electro-magnetic device. 

9. In combination, a Source of alternating elec 
tro-motive force, a tuned circuit comprising a re 
actor and a condenser in Series, a plurality of 
non-inductive resistors having a high resistance 
at low voltages connected in parallel with said 
Conden Ser in a high Voltage closed circuit, a low 
voltage closed circuit comprising a relay and a 

0 low Voltage source of direct current connected in 
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parallel with a portion of Said resistors, means for 
impressing On Said tuned circuit from said first 
named Source an alternating voltage of the fre 
quency to which said circuit is tuned, a high volt 
age being induced thereby across said condenser 
and Said high voltage circuit to suddenly de 
Crease the resistance of said resistors and said 
low voltage circuit and cause the operation of 
Said relay, and locking contacts closed by the 
Operation of Said relay to maintain said relay 
Operated from said low voltage source independ 
ently of Said resistors. 

10. In an electric circuit, a transmission line, a 
Source of alternating voltage of variable fre 
quency associated with one end of said transmis 
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Sion line, a reactor and a condenser connected 
across the other end of Said line and tuned so that 
a high voltage appears across said condenser Only 
When a voltage of a certain frequency is im 
pressed. On Said line, a plurality of non-linear 
resistors of the type in which the resistance de 
creases Suddenly from a high value to a low value 
at high Woltages and is independent of the direc 
tion of current foW, a relay and a low voltage 
Source of direct current connected in parallel lo 

6 
With One or more of Said resistors, said. One or 
more resistors and other resistors being also con 
nected in parallel with said conden Ser, and means 
for impressing a voltage of said certain frequency 
on Said line from said variable 'Source to induce 
said high Voltage across said condenSer and said 
resistorS and thereby reduce the resistance of 
Said resistors and cause the operation of said 
relay. 

THOMAS GEORGE RICE, 


