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An Improved Orbitron Ionization Gage 

Measures Ultrahigh Vacuum 

I

An Orbitron ionization gage with an improved 
signal-to-noise ratio has been developed to measure 
vacuum conditions in the range of 10 torr. The 
unique feature of this gage, shown in the figure, is 
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the addition of a 1 1/2-in. diam helical coil electrode 
which separates the 1 7/8-in. diam solid cathode ion 
collector from the volume where ionization of the gas 
molecules takes place. Ions which are generated within

the volume are accelerated toward the helical elec-
trode; however, the high transmission of the electrode 
for energetic ions enables most of them to pass through 
the coil and to be collected at the cathode. The 
amount of negative charge required to neutralize the 
ions can be related to the level of vacuum achieved. 

The helical coil, maintained at a negative potential 
with respect to the ion collector, acts as a suppressor 
grid that reduces secondary emission from the collec-
tor. The secondary emission produces an undesirable 
background noise which degrades and limits the ulti-
mate sensitivity of the gage. The presence of the heli-
cal coil also increases the lifetime of the electrons 
which ionize the residual gas molecules, thereby 
achieving the equivalent sensitivity with a reduced in-
put current. 

The simple design and relatively low cost of the 
gage make it attractive for commercial applications 
such as high vacuum coating operations, vacuum 
test chambers, and electron vacuum tube production. 
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This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States 
Government nor any person acting on behalf of the United States

Government assumes any liability resulting from the use of the 
information contained in this document, or warrants that such use 
will be free from privately owned rights.



Patent status: 
Inquiries about obtaining rights for the commercial 

use of this invention may be made to NASA, Code 
GP, Washington, D.C. 20546. 
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