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Background

All of our electrostatic separators have used either all stainless
steel electrode systems or a combination of heated glass and stainless
steel, The performance of the all steel system has not been as good as
the system using glass (1), however steel electrodes do not have the main-
tenance problems that are associated with heated glass.

It was suggested (2) by W.A. Smith of Rutherford High Energy Laboratory

P that wire grid electrodes would improve the performance of steel systems and

decrease the conditioning time of an operating system.

Test Conditions

A wire grid electrode was designed using a spacing factor (75% open)
similar to the Rutherford electrode. Stainless steel wire 3/16" in dia-
meter was used to form the electrode. The outline of the wire electrode
was identical to the original steel electrodes.

Calculations showed that the force on the wire for a gradient of 100
KV/cm was ,048 pounds per lineal inch or 1.6 1bs, per wire form, -This
force is insufficient to cause deflection of the 3/16" wire as supported.

The wire electrode was installed in the 2 meter test separator as the
positive polarity electrode. A conventional steel electrode was used as
the negative electrode.

The separator was conditioned in hard vacuum (2 x 10 torr) and run

in nitrogen or helium at 3 - 5 x 107° torr.




Test Results

With a 5 cm electrode gap, periods of conditioning and running were
carried out over a 3 week period. It was quickly established that this
separator configuration was not going to give the performance hoped for.
(see curves for 2" gap). The following observations were noted:

Conditioning

1. Low current (<30° uA) discharges were the rule.

2, There was usually a visable arc associated with a discharge.
3. The discharges in the gap occurred at random points.

4, The positive electrode (grid) conditioned faster than the

negative electrode,

u

Each plate conditioned easily to 200KV,

6. At the higher voltages there was a continuous glow discharge in
the gap. The discharge seemed to be located opposite the wire
grid supporting assembly,

Gas Operation

1. There was no significant gas effect.
The spark rate was high, :

3. Although the maximum breakdown voltage at various pressures
were repeatable, breakdowns occurred frequently at voltages

lower than maximum.

In order to compare the results of our wire grid with those of
Rutherford the electrode gap was changed to 10 cm. The test separator
was operated over a period of 4 weeks, The pressgure voltage curves were

determined (see curves for 4" ggp). Again several observations were noted:
gap 8

Conditioning

1., Conditioning was hard and gas conditioning was necessary also,
2, Each plate would condition individually to 220 KV in vacuum and
340 KV in gas,

3. Low gap current surges and discharges were common.

Gas Operation

1. Type of gas was not important,

2. Magnetic field had no appreciable effect.



Spark rate was generally high.

4., Operation at 500 KV was possible.
A gap voltage of 600 KV was attained after 10 days of operation
at 500 Kv.

Conclusions

The wire grid electrode at least in the configuration tested was not
a success, The test results demonstrated that the performance of the wire
grid was no better than the conventional éll steel electrode system, and
for small gaps, worse. In all cases the glass system is still superior.

Rutherford was able to attain voltages 107 higher with their electrode
of the same wire-to-spacing ratio and gap. The significantly shorter con-
ditioning time that they experienced was-not demonstrated by our design.

The limitation of the grid electrode system is in the electrode gap.
There appears to be a threshold at a gradient of 60 - 75 KV/cm (including
the Rutherford results)for any steel system . This threshold is only mar-
ginally dependent on the configuration of the electrode system.

The wire grid electrode is operational at 500 KV on a 10 cm gap.
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