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Electroniec Tube Enggs Dive
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Furpose

To compare the oxide-coated cathode in micro-thyratrons with the
tungsten filament used in conjunction with a cold cathodes

Procedure

The Sylvania =~ Signal Corps specifications were reviewed before any
tests were made. It was decided that ordinary tests according to the
specif ications would give no more information than the specifications
themselveses The tests applied are more rigorous than the specifications
and include the tests normelly taken before shipment, Therefore, the
tubes were subjected to the following tests:

le Grid Characteristic Test

Using a 2 megohm grid resisbkor and the wealk* anode circuit, the
critical grid voltage vs anode wltage characteristic was
obtained (see Figs 1)o The voltage applied to the filament
circuit (filament plus 2—-ohm resistor) was 1,35 voltss

2¢ Grid Current and Leakage Test

At a fixed anode voltage (120 volts) and filament wltage
(1.35 volts) and using the weak® anode circuit, the tubes
were firad at successively higher grid resistance. The curve
of &g vs Rg is presented in Fige 2s

3¢ Time Delay and Surge Current Test

Both firing time and peak current were measured at 1,10 volts
on the filament circuit and 110 volts on the anodes Rg was

2 megohms. After five successive readings the tube was re-
checked for grid leakage and grid resistance.

#Rg ¥ 10,000 ohms; Ca & 1/k pfe



Results

The grid characteristic is fairly flat, which is indirectly re—
quired by the specifications,

Of the seven tubes tested, 2 would not control when Rg was 5 megs,
2 more at 10 megs, the remaining 3 would control with 20 mega but would
not at 4O megs. This would tend to prove that the maximum allowable grid
resistance for these tubes is 2 megohmss The disk $ype of micro-thyratron
being made by General Electric is unaffected by changes in Rg in the range
of 2 to 100 megohms, illustrating the decreased leakage in this design.

The tubes were repeatedly surged on the stiff circuit, Open fila~
ments accounted for all of the tubesy One opened after 2 firings, anothér
after 5 firings, another after 13 firings, another after 20 firings,
another after 42 firings and another after 100y The remaining tube is
still operative after 25 firingsa In operation, the first few firings
carried 6 or 7 amperess The remaining firings were at 5 amperes. All
tubes fired within 1 millisecondas

The first 2 tubes were tested on the original circuit supplied for
measuring time delay which did not incorporate a current measurement,
From the shape of the tube drop wave, it was evident that the current was
not 5 amperes for much more than 25 firings., These tubes did fire 100
and 42 times respectively before filament burnouts

Subsequent firings did not appreciably change the grid characteristic,
The change that did take place was due to a change in emission of the
filament rather than leakage, as indicated by the datas

Conclusions

From a firing time standpoint, the oxide—coated cathode is superior
to the tungsten—~cold cathode combination, The large number of burnouts,
without warning, indicates that a cathode spot forms on the filament,
sometimes becoming hot enough to melt the filament, This suggests the
use of a cold cathode plus an oxide—coated filament, Preliminary tests on
this combination show very promising resultss :

Evidently the oxide coating does not sputter to the grid in suffie
cient quantities to produce grid emissions The leakage resistance does
not change either, The loss of control at 'high grid resistance is be=

- lieved to be due to the method of mounting,
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Test Data
Tube #A = Destroyed in Schenectady after 100 firings
Tube - Destroyed at Ruffalo — fired 40 times less than one milli~
second; filament burnout may have been due to arcings ig

did not shift appreciably with consecutive firings,

Tube #2 Tube #3 Tube #, Tube #5 Tube #
Ae Ef&r = l¢35 IF°086 u083 .Oeh 0083 c088

150 242 2+0 2e2 2.0 241
135 109 lqg 2oo 199 2‘0
120 1.8 1.7 1.8 1.7 1.9
100 1.7 1.6 1.5 1.5 1.7

Be Efgr = 1435 )

Ep, = 120 v) on weak circuit

Rg Eg Eg Eg Eg Eg
1,000 1.8 1,9 1.9 1.5 242
10,000 1.9 1.85 1,85 1e5 201
100,000 1.8 1.8 1.85 1.5 2.0
1 meg 1.8 1075 1,80 l~6 109
2 meg 1.8 1.7 1.75 1,65 1.9
10 meg 1.9 NerCo® 1.9 1,8 1.9
20 meg 21 NeCo¥* 2.0 1.9 N Ce¥*
40 meg NoCu¥ n NoCo¥* NoCe¥* "
100 meg " " " " "

¥ No controlg

Ce Time Delay and Surge Current Test

(Two measurements - time and peak current — are requireds)

Conditions Ej = 110 Rg 2 2 meg
Ef 2 1,10
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Grid Characteristic Circuit
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