
3.1 Rectifiers 
 
 
Here we find a survey of tubes used in power supply circuits. This section includes 
hot and cold cathode rectifiers, half and full wave, low-voltage and low-power as 
well as medium and high-voltage and power types, clipper diodes and even controlled 
rectifiers as thyratrons. 
 
 
- Rectifiers for radio and instrumentation applications 
 

Fig. 3.1 – Samples of low-power vacuum rectifiers 
 
Low-power rectifiers are usually twin-diode types, sharing a commom cathode. Other 
types were also used for some special applications. Single diode types were used 
when handling high voltage, as the EHT rectifiers in the CRT supply of television 
sets. Two or more single phase rectifiers were also used in high-power applications, 
as in transmitters. Separate cathode twin-diode types were sometime used in voltage 
doubler circuits.  
 
Usually low-power rectifiers were hot-cathode high-vacuum, but even gaseous hot or 
cold cathode types can be found. 
 
 
- Radar clipper diodes, high-power rectifiers 
 
High-voltage rectifiers are usually designed to withstand peak voltages without 
arcing. Power rectifiers must be capable of dissipating heat generated by current flow 
and internal dropout. Often gas-filled rectifiers are used in order to operate cooler 
with considerably lower dropout. Some compact types or even very high-voltage 
types are designed to operate immersed in insulating oil bath which also provides 
efficient cooling.  



 

Fig. 3.2 – Some HV rectifiers used in radar modulators. The fourth tube from left is a small unit, intended to 
operate fully immersed in oil. 

 
 
 

Fig. 3.3 – Samples of rectifiers intended for industrial or transmitting applications.  
 
 
 



- Controlled rectifiers 
 
Controlled rectifiers were used in the past in countless industrial application. 
Basically they were triodes or even tetrodes filled with mercury vapor or with other 
gaseous mixtures. Once triggered by suitable pulses on the control grid, conduction 
took place as long as anode was positive with respect to cathode. Internal dropout 
was very low, in the order of few volts, even at current of several amperes. These 
characteristics made controlled rectifiers, also known as thyratrons, ideally suited for 
a variety of AC applications in variable power supplies, for instance in arc welding 
and in motor control.  
 
DC applications included relaxation oscillators, or sawthoot generators, and counting 
or storage circuits. Special thyratrons, characterized by very low deionizing time, 
were widely used in radar modulators, to generate driving pulses to transmitter. Non 
conventional applications include the use of small thyratrons immersed in a 
transverse magnetic field, to operate as gas noise generators. 
 
 

 
Fig. 3.4 – Samples of industrial thyratrons 

 
 

 
 
 



- Voltage stabilizers and references 
 

Fig. 3.5 – Samples of voltage stabilizer tubes. 
 
Voltage regulators up to some 150 volts were based upon the stable voltage drop among the 
electrodes in a discharge in low-pressure gaseous mixtures. In some cases radioactive isotopes were 
added to improve the striking voltage at low temperature. Stabilizer tubes for higher voltages, up to 
10 kV, were based upon the corona discharge effect between a central rod and an external cylinder. 
 
 
- Current regulators or ballast tubes 
 

Fig. 3.6 – A tiny iron wire in hydrogen atmosphere was used to stabilize the current into an external load, even 
under wide supply voltage variation. 

 
Current regulators or ballast tubes were mainly used to supply a stabilized current to 
the series connected heaters of vacuum tubes. 
 
 
 
 



– Power supply regulators 
 
 

Fig. 3.7 – Several power tubes were intended to operate as series or parallel active control devices in DC voltage 
regulating circuits.  

 

Some tubes, usually low-mu triodes, were designed to operate as series or parallel 
regulators in voltage stabilized power supplies.  

The series regulators were characterized by cathode-to-heater insulation high enough 
to withstand the full output voltage on the cathode. The most common types, as the 
6AS7 or the 6080, were capable of handling output currents in the order of about 100 
milliamps. Very few additional components were required: a voltage reference, a 
resistive voltage divider and an error amplifier, usually a simple pentode as the 
6AU6. Anode power dissipations up to 30 W were possible, using zirconium-coated 
graphite plates, as in the 6336A in the mid of the above photo, capable of handling up 
to 400 mA.  
 
Sometimes parallel arrays of these twin triodes found applications in transformerless 
audio amplifiers, due to their low output impedance. 
 
Some of the regulators designed to operate as parallel regulators were capable of 
handling high voltages, in the order of several kilovolts, as the 2C53 on the right.  
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