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In amplifier tubes operated with a fixed grid 
bias voltage, i. e. with a grid bias voltage that is 
independent of the plate current such as fur 
nished for example by a special rectifier, danger 
exists that While the plate Voltage and the heating 
Voltage are present the grid bias voltage is absent, 
or fails, such as may happen when the rectifier 
furnishing the grid bias voltage has burned out. 
This signifies, however, in ordinary tubes, that 
a very large plate current flows, causing such an 
eXcessive load in the tube that it becomes defec 
tive within a short time. 

It has already been proposed to eliminate this 
danger by the use of combined rectifier tubes and 
amplifier tubes and by providing filaments con 
nected in series for the detector system and ampli 
fication System. If the filament of the detector 
system burns out, obviously, also the heating cur 
rent for the amplification system will be inter 
rupted, and there is no danger to the tube. 
The invention eliminates this danger by other 

means, namely, in that in the cathode circuit of 
the tube, a resistor is inserted which is bridged 
by a safety fuse adapted for carrying continuously 
the normal plate current. Now, if the plate cur 
rent increases due to the absence of grid bias 
voltage and the fuse melts through, the resistor 
is no longer bridged. The plate current now pass 
ing through this resistor produces the required 
grid bias voltage. The resistor is preferably so 
dimensioned that a grid bias Voltage is produced 
in tubes in class-A circuit, which is equal to that 
supplied by the fixed biasing voltage source, while 
in the case of the class B circuit the resistor is 
suitably so chosen that, due to the freed cathode 
resistor the tubes are connected in class A. In 
order readily to find out whether the Safety fuse 
has burned out or whether it is still effective, it 
is advisable to connect a glow tube in parallel to 
the resistor in the cathode circuit and whose ig 
nition potential is lower than the voltage pro 
duced at the resistor so that the tube begins to 
glow when the Safety fuse has burned out. 
The figure shows an example embodying the 

idea of the present invention. The rectifier 
fed from the network Supplies the grid biasing 
potential for the tube 2. In the cathode circuit of 
the tube 2 the parallel connection is inserted 
which comprises the fuse 3, the resistor 4 and the 
glow tube 5. The fuse is so chosen that it can 
carry the operating plate current. Since it has 
practically Zero resistance, the entire plate cur 
rent flows through the fuse. As Soon as the fuse 
3 melts through, for instance, Owing to the ab 
sence of the grid biasing potential, a voltage drop 

(C. 179-17) 
appears through the resistor 4 which shifts the 
Working point of tube 2 so far into the negative 
region that the plate current cannot assume 
values by which the tube 2 may be endangered. 

I claim: 
1. In amplifying apparatus a space discharge 

tube having an anode, a cathode and a grid 
electrode, external circuits associated with said 
tube elements and forming an input circuit and an 
output circuit for the tube, said input circuit and 
output circuit having a common portion, a source 
of bias potential in said input circuit only and ar 
ranged to provide bias potential for the grid elec 
trode, an impedance element in said common 
portion arranged to provide an automatic biasing 
of the grid electrode with respect to the cathode 
When anode current flows therethrough and a low 
resistance circuit including a circuit breaking 
device shunted across said impedance device, 
capable of passing substantially all of the normal 
anode current of said tube, said circuit breaker 
device being arranged to break the low resistance 
circuit When the anode current flowing there 
through exceeds a predetermined value whereby 
the output current is made to flow through said 
impedance device and thereby provide automatic 
biasing of Said grid electrode, and a glow tube 
connected across said impedance element, said 
glow tube having an ignition potential which is 
lower than the voltage produced across said im 
pedance element to thereby provide an indication 
of the break of Said low resistance circuit. 

2. In amplifying circuits and the like an elec 
tronic tube having an anode, a cathode and a 
grid electrode, a Substantially fixed voltage source 
connected between the grid electrode and the 
cathode for biasing the grid electrode with respect 
to the cathode, a cathode resistor for said tubear 
ranged So that Said grid electrode is biased by the 
Voltage drop across said resistor when plate cur 
rent flows through said resistor and a fuse means 
shunted across Said cathode resistor, said fuse 
means being proportioned so that it is capable of 
carrying Substantially all of the normal operating 
anode current for said tube but burns out when the 
plate current exceeds a predetermined value 
thereby causing the plate current to flow through 
the cathode resistor and act to bias the grid elec 
trode, and a glow tube connected across said cath 
ode resistor having an ignition potential which is 
lower than the voltage produced across the re 
Sistor to thereby provide an indication of the 
burning Out of said fuse. 
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