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This invention relates to electron discharge devices 
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and more particularly to the use in such devices of . 
chemically active gas clean-up materials known as getters. 
A getter is a material used to reduce the pressure of 

the residual gases in an evacuated electron discharge de 
vice either during or after the mechanical exhaust process. 20 
A getter should be inert under ordinary conditions but 
should be of such a character that it can be made highly 
active by some process such as evaporation or a chemical 
change brought about by heating. The getter is usually 
volatilized inside the electron discharge device and re 
action or both. 

It is known that loose particles, such as may originate 
from a getter device may cause noise in radio receiver 
tubes, screen blemishes in cathode ray tubes, pickup 
tubes and image intensifiers, and may cause other defects 
in these and other types of electron discharge devices. 

In general, according to my invention, I propose that 
suitable porous, inert and refractory bodies, which have 
been impregnated with an appropriate material such as 
barium azide (BaNs) be used as getter devices. 

moves the residual gas by either chemical or physical 
25 
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Therefore, it is an object of this invention to provide 
an improved getter device for electron discharge devices. 

It is a further object of this invention to provide an 
improved getter device for electron discharge devices 
which minimizes the number of loose particles in an 
electron discharge device. 
These and other objects of the invention will be ap 

parent from the following description, taken in accord 
ance with the accompanying drawing which forms a 
part of this application, and in which: 

Figure 1 is a perspective view of an electron discharge 
device embodying my invention, the glass envelope and 
the anode being broken away to show the interior struc 
ture of the device; 

Fig. 2 is a perspective view of one embodiment of a - - - 
getter device constructed according to my invention; 

Fig. 3 is a view, partly in section, of another embodi 
ment of the getter device constructed according to my 
invention; & : 

Fig. 4 is a top view of a getter device and getter 
support member similar to that shown in Fig. 1; 
- Fig. 5 is a schematic drawing of a method for con 
structing getter devices according to my invention; and 
'''Fig. 6 is a view of getter devices constructed by th 
method shown in Fig. 5. 

40 

45 

50 

55 

60 

In Fig.1, there is shown an electron discharge device . 
embodying my invention including a cathode electrode 11 
surrounded by a grid electrode 13 which, in turn, is 
surrounded by an anode electrode 15. A glass envelope 
23 encloses the electrode structure. Mica spacers 17 and 65 
19 and lead-in wires 21 are also shown. The getter de- i. 
vice 25 is supported by the getter support member 27 
which is attached to the mica spacer 17. If desired, to 
minimize spurious electrical charges, the getter Support 
member 27 may be electrically connected to the cathode 
and therefore to the ground. . . . . . . . . 
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In Fig. 2, there is shown a getter device constructed 

according to my invention, including a wire heater mem 
ber 29 upon which a ceramic body or getter carrier mem 
ber 31 has been placed. The ceramic getter carrier mem 
ber 31 should be constructed of a material which is inert 
with respect to the getter material used. In one embodi 
ment of my invention, the material should be inert with 
respect to barium azide and metallic barium. Suitable 
ceramic materials are aluminum oxide, magnesium oxide, 
beryllium oxide, thorium oxide and zirconium oxide. 
Suitable materials from which the wire heater members 
may be made include nichrome, tungsten, molybdenum 
and similar refractory metals or alloys. 

In Fig. 3, there is shown a getter, device constructed 
according to another embodiment of my invention in 
which a wire heater member 35 is enclosed by a ceramic 
tube member 33. The wire heater member 35 may be 
any of the known types of heaters, such as coil, straight 
or folded heaters. 

In Fig. 4, there is shown a top view of a getter device 
similar to that shown in Fig. 1, in which a wire heater 
member 39 has been enclosed in a ceramic getter carrier 
member 37 and is supported by a getter support member 
41. The getter support member 41 may be constructed 
of iron wire and the getter device may be heated by 
induction heating. If desired, the getter device may be 
connected across lead-in wires and heated by the current 
from the lead-in wires. . . . . . . . 

In Fig. 5, there is shown a schematic drawing of a 
method for constructing a getter device according to my 
invention, in which wire heater members 45 are drag 
coated with a suitable ceramic material such as aluminum 
oxide by pulling them through rollers 43. The coated 
heater members 45 are then fired in accordance with well 
known ceramic practice and may be overcoated with ad 
ditional ceramic material forming a structure. Such as 
that shown in Fig. 6, including the wire heater members 
45 and the ceramic coating 49. The coated heater wires 
are then immersed in a saturated solution of barium azide 
in water and after a suitable soaking period, the getter 
device is dried at room temperature. If an accelerated 

if drying process is desired, the temperature should not ex: 
ceed 150° C. After drying, the ceramic material is still 
porous but barium azide has been distributed throughout 
the ceramic getter carrier member. The getter device is 
mounted in an electron discharge device which is then 

& evacuated. If the getter device is heated for a short 
time to a temperature of approximately 400 C, the 
barium azide will be decomposed into its constituents, 
barium and nitrogen, and the nitrogen gas formed may 
be removed by vacuum pumping. At the temperature 
of approximately 400° C., the vapor pressure of the free 
barium metal is so low that substantially no evaporation 
takes place. Upon raising the temperature of the getter 
to approximately 700-800° C., barium metal will evapo 
rate therefrom. It may be desirable for a part of the 
barium metal to remain within the ceramic getter carrier 
member especially if it is impractical to evaporate all 
the barium because of lack of space for deposition of 
the metal. Because of the porosity of the ceramic getter 
carrier member, the barium metal distributed therein pro 
vides a very large surface to the residual gas and thus 
aids in its removal. . . w 

Instead of using an inert, porous and refractory body 
as the getter carrier member, it may be advantageous 
in certain cases to substitute a porous metal for the 
ceramic material. This porous metal should be inert 
with respect to barium metal, i.e., no alloying should take 
place. The porous metal getter carrier member, should 
also be refractory and it should be easily prepared in a 
porous or spongy form. Suitable materials include zir: 
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conium, titanium, hafnium, thorium, tantalum, and 
columbium. These metals are particularly desirable be 
cause they exhibit gas clean-up properties themselves and 
will, therefore, augment, the getter action of the barium 
metal. Tungsten, molybdenum, cobalt, iron, and, nickel 
Jnay also be used. Another suitable material is the 
eutectic alloy of aluminum and cerium which also has gas cleanup properties. If metal is used as the getter 
carrier member, the heater wires must be, insulated, 

Utilizing the described technique combined with good 
ceramic or powder metallurgical practice, getter devices 
may be prepared which do not explode, burn out or emit 

O 

small particles. Because of its surface tension, molten 
barium metal will adhere tenaciously, to the porous body 
so that it is extremely unlikely that solid barium particles 
would fall off the carrier, While barium azide may give 
off free, barium metal particles when heated too rapidly, 
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the disclosed technique which embodies close mechanical : 
and thermal contact between an inert and an active ma 
terial will preclude, hotspots and local exothermic reac 
tions. - - - . . . . . . . . . . . . . . . . . . . . 

If desired, the getter device may be flashed in specified 

20 

directions by using suitable shields and support construc 
tions. Also, in electron discharge devices where a getter 
deposit on the envelope is detrimental, the getter device 
may be heated only for such periods and such tempera 
tures that it is made highly absorptive, 

25 

Another advantage of a getter device such as that dis- -- 
closed in my invention is that it is easily adaptable to 
special requirements such as the requirement of low cur 
rent but a relatively high fashing, voltage. For example, 
if high-frequency induction heating is used, such as with 

30 

the device shown in Fig. 4, the resistance of the getter 
heater should below. For heating with current supplied 
through lead-in wires, it may be advantageous to use a 
long, fine heater wire of high specific resistance made in 
a coil. 

35 

... While the present invention has been shown in a few 
forms only, it will be obvious to those skilled in theart 
that it is not so limited but is susceptible of various 
changes and modifications without departing from the 
spirit and scope thereof. . . . . . . . . . . . . . . . . . . . 

For example, the present invention is not limited to the 
use of barium azide as a source of active material, as 
active barium may be obtained in various ways as is 
known in the art. Of course, other active materials than 
barium may be used, such as other alkaline earth metals. 
. Also, if desired, the source of active material may be 
separated from the porous body which is utilized because 
of its large surface. . . . . 

I claim as my invention: . . . . . . . . . - - - - ... : : - - 
1. A gas cleanup device comprising a porous refrac 
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tory body, said body being impregnated with a material 
which liberates a chemically active substance upon heat 
ing, said body being inert, with respect to said chemically 
active substance. ... . . . ." 

, 2. A source of barium comprising a porous refractory 
body, said body being impregnated with a barium con 
taining material which liberates barium upon heating said 
body being inert with respect to barium. 

3. A getter device for an electron discharge device 
comprising a porous refractory body, said body being 
impregnated with barium azide, said body being inert 
with respect to barium. 

4. A getter device for an electron discharge device 
comprising a porous refractory ceramic body, said body 
being impregnated with a salt of hydrazoic acid and a 
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metal selected from the group consisting of the alkali 
metals and the alkaline earth metals said body being 
inert with respect to said metal. .. 

5. A getter device for an electron discharge device 

O 

comprising a porous refractory body of ceramic com 
position, said ceramic composition being selected from 
the group consisting of oxides of aluminum, magnesium, 75 

beryllium, thorium and zirconium, said body being im 
pregnated with barium azide. - “... - . . . . . ... ---w:... 'ra-'a' . . .' 

6. A getter device for an electron discharge device com 
prising a porous body of refractory metal, said body 
being impregnated with a material which liberates a 
chemically active substance upon heating said body being 
inert with respect to said chemically active substance. 

7. A getter device for an electron discharge device 
comprising a porous body of refractory material, said 
refractory material being selected from the group cont 
sisting of zirconium, titanium, hafnium, thorium, tan 
talum, columbium, tungsten, molybdenum, cobalt, iron, 
nickel and the eutectic alloy of aluminum and cerium, 
said body being impregnated with barium azide. 

8. A method of introducing active metal into an elec 
tron discharge device, said method including the steps of 
impregnating a porous refractory body which is inert 
with respect to said active metal with a material which 
liberates said active metal upon heating, and heating 
said impregnated porous refractory body to liberate said 
active metal. . . . ... : - . . . 

9. A method of introducing an active metal into an 
electron discharge device having an envelope, said methgid 
including the steps of impregnating a porpus refractory 
body which is inert with respect to said active metal with 
amaterial which liberates said active material upon heat ing, mounting said impregnated porous refractorybody 
within said envelope of said electron discharge device, 
heating said body to decompose said material and liberate 
said active metal and evaporating at least part of said 
metal from said body. . . . . . . ... . 

10. A method of introducing barium into an electron 
discharge device having an envelope, said method in 
cluding the steps of impregnating with barium azide a 
porous refractory body of ceramic composition, selected 
from the group consisting of oxides of aluminim, mag 
nesium, beryllium, thorium and zirconium minting 
said impregnated body within said envelope of said elect 
tron discharge device, heating said body to a tempe 
of approximately 400° C. to decompose the barium azide 
into barium and nitrogen, removing the nitrogen from 
said envelope and heating said body to a temperature 
of approximately 700-800° C. to evaporate at least part 
of the barium from said body. . . . . . . . 

11. A method of introducing barium into an electron discharge device having an envelope, said method in 
cluding the steps of impregnating with barium azide, a 
porous body of refractory metal selected from the group 
consisting of zirconium, titanium, hafnium, thorium, tan 
talum, columbium, tungsten, mplybdenum, cobalt, iron, 
nickel, and the eutectic alloy of aluminum and cerius, 
mounting said impregnated body within said envelope of 
said electron discharge device, heating said body to a 
temperature of approximately 400 C. to decompose the 
barium azide into barium and nitrogen, removing the 
nitrogen from said envelope and heating said body to a 
temperature of approximately 700-800 C. to evaporate 
at least part of the barium from said body. . . . . 

12. A source of an alkaline earth metal comprising a porous refractory, body, said body being impregnated 
with a material containing an alkaline earth metal, said 
body being inert with respect to said alkaline earth metal, 
said material liberating said alkaline earth metal upon 
heating. - 
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