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Fig. 12. IOllizat.ion gage. 

regulator and transformer. There are two sections, a sealed one under high vacuum 
and a second one connected to the process pressure. A small sensit ive thermocouple 
is located 0 11 each of the fi laments and each pair of couples are connected in series to 
increase the generated emf. The two thermocouples in the reference chaniber are 
connected in opposition to the two in the mea uring chamber. Thus, their generated 
emf's oppose each other. T his difference in emf is a measure of the difference in pres-
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sure betwcen the rcfcrence chambcr and thc measuring chamber. This type of SC' IlS0 1' 

j,; u~ed in the high and medium vacuum ranges. 
The ionizal1'nn sensor is illustrated in li'iglll'c 12. The operation is based on the 

,tbility of electroll~ emitted from a hot filament to bombard the molecules of the re
sidual gas in an evacuated system, forming an electric current flow from the resulting 
ions. The magnitude of the cW'rent flow is directly proportional to the number of 
ions formed . This is an indication of the amount of gas present, which is a measure 
of t he vacuum pre. sure. The sensor is essentially a triode tube and the electron emis
sion from the cathode is held constant by a precision bridge circuit. The electrons are 
rd tmctecl to the grid, which is at. a high positive potential with respect to the cathode, 
nnd the momentum of the electrons carries them past the grid to the plate. TIlE' 
plate is held at a. negative potential with respcct to the grid and repels thc electrons, 
driving them flmong the molecules of the ga~. This bombardment of the gas caLises 
ions to form and, with all cxisting potential dilfel'ence, the ions are attracted to the 
plate, and the cUJ'J'ent flow is proportional to the number of ions formed. The current 
flow i. proportional to the amount of gas present, actually the number of molecules 
f)l'esent, and the magnitude of the current flow is a measure of the vacuum. Ioniza
tion .. ensol'S are used in ultra high and very high vacuums and must be protected against 
too high pressUl'CS, which ,yould burn out their filaments. 
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