
11. - Special tubes, phasitron, chronotron, didactic tubes 

Here we find vacuum tubes which cannot be otherwise classified, due to their operating principle or 
to their non-conventional application, and even vacuum-sealed passive or electro-mechanical 
devices. Of course some vacuum tubes can also be found in other sections, depending upon their 
typical applications in certain of the otherwise existing families. We will examine some of them. 

 
11.1 - Phasitron 
 
Phasitron™ is a vacuum tube designed to operate as phase modulator in FM transmitters. It uses the 
interactions of electrons with combined electric and magnetic variable fields. It deserves few words 
because of the ingenuity of its design. Robert Adler of Zenith Radio first introduced the device in 
January 1946. In the years General Electric manufactured a couple of tubes based on its operating 
principle and used in commercial FM transmitters. The structure of this tube generates a rotating 
undulate electron disk inside the variable magnetic field of a modulation coil, as better explained in 
the article ‘Magnetron-Like Devices: The Phasitron’. 
  
 

 
Fig. 11.1 - The collection includes both the types made by General Electric, 2H21 and 5593. 
 
11.2 - Chronotron 
 
Strictly speaking chronotron devices cannot be defined vacuum tubes. The Bendix ‘Chronotron’ 
contains two separate heaters, each thermally coupled to a thermistor. The device was intended to 
compare the rms value of two arbitrary waveforms by comparing their thermal effects on the 
associated thermistors in a balanced circuit. It can also be used as a controlled delay element in very 
low frequency oscillators. 

Fig. 11.2 – A sample of the chronotron TT-15, with 130 s time constant. 



11.2 – Telephone repeater tubes 
 
These tubes were designed, manufactured and screened for many years of stable and uninterrupted 
operation. Of special interest are the Bell 175HQ, ultra-high-rel amplifier used in the TAT system,  
and its successor, the Bell 455A. These tubes were designed for a hard to believe life span, in the 
order of several centuries, to grant 20 years uninterrupted system life. 
 
 

 
Fig. 11.3 - The Bell 175HQ, used in the transatlantic telephonic system TAT and its successor, the 455A. 
 
 
 
 
11.3 – Didactic and lab tubes 
 
Here we find few tubes used to perform experiments in physics laboratories. 
 
 

Fig. 11.4 - These tubes were quite common in the physics laboratories of technical schools in the twentieth 
century. From left, a Braun cathode ray tube, an electron-flow windmill and a symmetrical temperature-limited 
diode. 
 
 



11.4 - Special tubes for weapons 
 
This section includes some very special devices intended for operate inside weapons. We find some 
subminiature tubes designed for active fuzes or torpedo guidance and a SAD fuse. 
 

 
Fig. 11.6 - Samples of vacuum tubes specifically designed for weapons. 

 
 


	11. - Special tubes, phasitron, chronotron, didactic tubes
	Here we find vacuum tubes which cannot be otherwise classified, due to their operating principle or to their non-conventional application, and even vacuum-sealed passive or electro-mechanical devices. Of course some vacuum tubes can also be found in other sections, depending upon their typical applications in certain of the otherwise existing families. We will examine some of them.
	11.1 - Phasitron
	11.2 - Chronotron
	11.2 – Telephone repeater tubes
	11.3 – Didactic and lab tubes
	Fig. 11.6 - Samples of vacuum tubes specifically designed for weapons.



