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Our invention relates to vacuum discharge de 
vices and particularly to such devices having ex 
tensive metal walls and elements. 
An object of the invention is to provide means 

for absorbing gas after the tube has been sealed 
off. 
Another object of the invention is to effectively 

shield electrode structure from getter flashes. 
Other objects and advantages of the invention 

will be apparent from the following description 
and drawing in which: 

Fig. 1 is a view mainly in CrOSS-Section of a 
preferred embodiment of our invention as ap 
plied to a hollow body resonator. 

Fig. 2 is a cross-sectional view at right angles 
to that of Fig. 1 of the cathode and grid struc 
ture. 

Fig. 3 is an enlarged view in elevation of the 
getter arrangement of FigS. and 2. 
Wacuum discharge devices utilizing extensive 

metal walls and elements present difficulties in 
being properly out-gassed. This is especially true 
where only a small portion of the wall can be 
heated during exhaust by direct bombardment 
of electrons. 
Where such a device may be overloaded in 

operation small amounts of gas may be released 
from tube parts including the metal walls with 
possible damage to the oxide coated cathode and 
possible variation in the Operating characteristics 
of the device. It is one of the objects of our 
invention to provide means for easily and quickly 
cleaning up this released gas in the field without 
the necessity of opening the device. - 
In its most specific form our invention pro 

vides two or more getters in parallel and one of 
these getters has a much higher resistance so 
that the voltage applied thereto may be gradually 
raised until the one getter flashes partially or 
completely and the other left for future use in the 
field to be flashed with a higher voltage. 
In Fig. 1 we disclose a hollow body resonator 

or oscillator O to which the invention is par 
ticularly adapted. This resonator ?o comprises 
two shells and 2 of copper Secured vacuum 
tight to each other and forning a Somewhat 
doughnut shape with two parallel grids 3 and 
4 in the center. For most applications a Sec 
ond hollow body resonator having similar grids 
is attached to the first resonator and a collector 
is placed adjacent the last grid to receive the 
electrons. The resonators and collector are of 
metal, preferably of copper, sealed together vac 
uum-tight as by silver-soldering. Such an ar 
rangement is disclosed in our Copending applica 
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tion for 'Combined air jacket and tuning mech 
anism for resonators,' Ser. No. 402,959, filed July 
18, 1941. The phases of our invention which 
we desire to emphasive in this application are 
the getters for providing gas clean-up and also 
the cathode structure for providing an adequate 
Stream of electrons. 
The grid 4 is secured in a ring 5 and the 

adjacent peripheral edge T of the oscillator 
is bent towards this ring to pinch therebetween 
a cathode sleeve 26. This cathode sleeve 26 has 
a ring 50 Secured to its exterior edge and this 
ring, in turn, has secured thereto a cylinder 5 
of a nickel-cobalt-iron alloy sold under the trade 
name of "Kovar' which is especially adapted for 
sealing vacuum-tight into glass. To this cylin 
der is sealed a reentrant glass seal 52 of boro 
Silicate glass having a press 53 through which 
are sealed the five leads 54, 55, 56, 57 and 58. 
Three of these leads extend to the heater 59 dis 
closed in Fig. 2 which is wound bifiliar. This 
bifilar winding is preferably of the flat pancake 
spiral form although other forms may be used. 
A plurality of cup-shaped heat shields 64, 65 and 
66 are preferably placed just in back of this 
cathode heater 59. The cathode itself prefer 
ably comprises a cup-shaped member 70 coated 
on its flat outer Surface with an electron emit 
ting coating ill, such as the standard barium, 
strontium and calcium oxide coating. The cup 
shaped member 70 and the first heat shield 64 
preferably interfit to enclose the heater 59. Sur 
rounding the cathode just described and within 
the cathode sleeve 26 is a Second cylinder 75 as 
a grid Support. This grid cylinder 75iS Supported 
by standards 76 from a band 77 on the reentrant 
glass press 52. The grid proper 78 is supported 
at the inner portion of the grid cylinder 75 and 
is closely parallel to the electron-emitting ma 
terial 7 on the cup-shaped cathode 70. This 
grid 8 is preferably of a very light, fine woven 
mesh wire of approximately 1 or 2 mills. The 
grid 8 has a binding ring 79 securing it in the 
grid cylinder 5. 

In order to insure a vacuum inside our device, 
We preferably include a getter arrangement for 
absorbing the last traces of gas which may be 
evolved from the walls or other elements of the 
device, after the device has been sealed off. We 
utilize a connection such as the extension of the 
Wire 58 through the press 53 and attach to it at 
Spaced points two or more getter wires 80 and 8 
of different resistances. The resistance of one 
of these may be about four times the other for 
example. The other end of these getter wires 
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may be attached to one of the other leads such 
as the wire 54 making a connection to the grid 
cylinder 75 as at 82. The wire may be of approxi 
nately 5 mill iron enclosing approximately 20 mill 
barium as a getter substance. The Wire with its 
getter substance is, for brevity, referred to in this 
description and in the following claims as the 
getter. The wire 8 may be a straight piece of 
wire and the Wire 8 may be coiled to provide the 
greater or multiple resistance of the first getter. 
The wire of low resistance such as 80 may be 
flashed first at the final stages of aSSembling the 
device. If desired, this getter 80 may be only 
partially flashed and part left for future use. 
The other getter 8 is preferably left intact as our 
experience has shown that the device may be 
overloaded at times and Some gas releases from 
the was or Seeps therethrough during this over 
loading. The second getter can be flashed in the 
field to clean up this gaS. 
Of course, more than two of these getters may 

be utilized if desired in which case the resistances 
are still further increased. We also preferably 
place these getters in the rear of heat shields 65 
and 66 for the cathode and also preferably pro 
vide a heat shield 84 facing the cylindrical side 
of the grid cylinder 75 and having a flange 88 to 
prevent the getter substance reaching the Cath 
ode structure and another flange 89 to prevent 
the getter Substance from reaching the press 53. 
Although We have shown and described a 

specific embodiment of Our invention, we do not 
desire to be limited thereto, as various other 
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modifications of the same may be made without 
departing from the spirit and Scope of the ap 
pended claim.S. 
We claim: 
1. An electronie device having leads therein 

and two getters connected in parallel across two 
of said leads said getters having different elec 
trical resistances. 

2. An electronic device having leads therein 
and two getter wires connected in parallel across 
two of said leads one of said getter wires being 
longer and presenting greater electrical re 
sistance than the other whereby an increasing 
current applied to both simultaneously flashes 
one before the other. 

3. Cathode Structure comprising an oxide coat 
ing and means for cleaning up gas to prevent the 
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contamination of Said coating comprising a plu 
rality of getter wires in parallel, and a shield co 
extensive lengthwise with Saidi wires and open at 
ends of Said Wires preventing Said getter wires 
from fashing on Said oxide coating. 

4. Cathode structure comprising a press, a plu- . 
rality of leads through Said press, a cathode Sup 
ported on Some of said leads, two getters in 
parallel across two of Said leads, a shield for said 
getters, said shield having a flange preventing 
flashing of Said getters On Said cathode and 
another flange preventing flashing of Said getters 
On Said preSS. 

A. E. MOUROMTSEFF, 
GEORGE M. DNNICK 


