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Vibrating Diaphragm Measures High Electrostatic Field Strengths 

-I-
Conductive Support Ring 

Output 

Conductive Diaphragm 

The problem: To provide an improved device for 
the measurement of electrostatic field strength or 
charge density on a conducting surface in a vacuum. 
Devices employing a rotating plate (the electric field 
mill) or a vibrating disk for the electrical measure-
ments present problems with respect to brush design, 
vacuum sealing, lubrication of moving parts, and the 
reliability of flexibile conducting wires. These devices 
also cannot be used for measurement of high charge 
densities in vacuum because of field emission or 
corona from the edges of the plates or disks. 

The solution: A meter incorporating a flexible con-
ductive diaphragm that is supported from an insulated 
conductive support ring rigidly attached to the con-
ductive surface whose electrostatic charge density is to 
be measured. 

How it's done: A fixed resistor is connected be-
tween the conductive support ring and the conductive 
surface. In its equilibrium position, the diaphragm is

flush with the conductive surface. When the dia-
phragm is vibrated about its equilibrium position by a 
suitable means (not illustrated), the charge density on 
its surface will vary at a rate determined by the vibra-
tion frequency. As a result of this variation, an alter-
nating current proportional to the electrostatic field 
strength (or charge density) will flow in the resistor. 
The voltage across this resistor may be used as the 
output signal. 

Notes: 
I. This simple, stable, and rugged meter can be used 

in pressurized as well as in vacuum environments. 
It would be particularly useful for measuring high 
field strengths on a conductive surface in vacuum 
because corona and field emission are minimized. 

The diaphragm can be driven (with relatively little 
power) at high frequencies to provide increased 
sensitivity.	 - 
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