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The invention rel-ates to a method of producing agetter 
which must not necessarily be vaporized in order to 
exercise its gas-absorption function, hereinafter referred 
to as non-vaporizing getter, ‘for use in electric discharge 
tubes or other high- or low-vacuum vessels, the gas 
absorbing constituent of which entirely or substantially 
‘consists of one or more refractory metals capable of 
forming non-gaseous hydrides, such as zirconium, tho 
rium, titanium, tantalum, niobium and vanadium. Fur 
thermore the invention relates to a getter produced by 
carrying out this method. 

It is ‘well known that the satisfactory gas-‘absorption 
effect of zirconium is adversely aifect‘ed by surface layers, 
for example consisting of oxide, and that the gas-absorp 
tion effect may be restored by heating in vacuo or in a 
non-corrodiug atmosphere to a temperature such that the 
oxide diffuses inwards. 

It is also known to sinter a metal, such as titanium, 
zirconium, tantalum or thorium, with an alloy of cerium 
and aluminum, lanthanum and aluminum or cerium 
mixed metal (“misc-h metal”) and aluminum and to work 
the sintered material'into a ?ne powder. The‘ powder 
obtained is already capable ‘of absorbing gases and is 
usually secured in place on an electrode surface by means 
of- a binding liquid. The electrode having the powder 
applied to it is heated to a temperature such that the 
powder is secured to it by sintering, while the activity 
which has been’ reduced by gas-absorption is also partly 
restored. This heating process is affected before mount 
ing in the tube or after mounting in and evacuation of 
the tube. In the ?rst case the getter must again be ‘acti 
vated by heating in the tube. The temperature required , 
to-obtain a satisfactory gas-absorption eifect is a few 
hundred degrees centigrade, which may ‘be very incon 
venient. A further disadvantage consists in vthat the pro 
duction of this getter is comparatively cumbersome. 

It is an object of the invention to providea method of 
producing a non-vaporizing getter, in which it is not 
necessary to use a binding liquid, the, getter exhibiting a 
vstrong gas-absorption effect even at a low temperature, 
preferably at room temperature. 

According to the invention, in a method of producing a 
non-vaporizing getter for use in electric discharge tubes 
or other vacuum vessels the’ gas-absorbing constituent 
of which entirely‘ or substantially consists of one or more 
refractory metals capable of- forming non-gase‘ous-hy~ 
drides, such as zirconium, thorium, titanium, tantalum, 
niobium and vanadium, the powdered gas-absorbing 
metal is mixed and compressed with one or more of the 
following non~vaporizing likewise powdered elements, 
which may or may not be alloyed with one another, 
aluminum, silicon, beryllium, cerium, lanthanum and 
cerium mixed metal, after which the compressed mass 
is arranged in a discharge tube or vacuum vessel and 
activated by heating. 
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Due to the heating process the surface layers on the 

gas-binding metal are reduced entirely or in part, or the 
additional element exhibits a chemical or physical inter 
action with the closing layers such as to enable the sub 
jacent refractory metal to exercise its gas-absorption 
e?ect. The heating temperature required is not as high 
as if the oxide should be caused to diffuse inwards, in 
which case the refractory metal also sinters to compact 
n'ess with the result that the ‘free ‘surface is vreduced and 
the gas-absorption effect is again adversely 'a?ecte'd. If 
use is preferably made of a degassed refractory metal 
powder as starting material and this metal powder can 
not be degassed without sintering to compactness, as is 
the case with powdered zirconium, it is possible to mix 
this metal powder with some other refractory metal 
powder which may not absorb gas, such as powdered 
tungsten, in which case sintering to compactness does not 
occur to the same extent and the "degassed product can 
readily be worked into powder. 

In order to enable a large amount of the element up 
setting the surface layers to be added, provision may 
also be made of a further metal which at a high tempera 
ture binds the added element, for example nickel, iron 
or vtitanium. Thus, the accessibility of the ?ne grains 
of the gas-absorbing metal can be improved while due to 
the liberated reaction heat the activation is accelerated. 
In order to obtain the refractory gas-absorbing metal 
powder it is also possible to start with the hydride which 
due to the heating process is already decomposed before 
the activation temperature is reached. If the refractory 
metal ‘and the additional metal are capable of forming an 
alloy, this may contribute in some cases to the gas-absorp 
tion e?ect. It will be appreciated that, if titanium is used. 
as gas-absorbing metal, the additional metal should not 
be titanium also. 
.The method according to the invention has the ad 

vantage that the getter is only produced in the dis 
charge tube and then is immediately active. In the known 
methods ‘the getter is kept ‘in air and heated with a bind 
ing agent whil‘e‘it is active, with the resultant formation 
of, for example, carbides and/or oxides. The gas 
abso'rption effect at room temperature of the getters 
according to the invention has a particular advantage 
in that there is a greater freedom in the choice of the 
point at which the getter should be arranged and that 
the gettter is active even in tubes in which no hot elec 
trodes are available. ‘The gas-binder is active even in a 
non-operative tube, as is also the case with, for example, 
barium. 

If a further metal is added which is capable. of re 
acting with the added element with the production of 
heat, heating must only be effected to such a degree that 
this reaction sets in, whereupon the liberated heat causes 
the temperature to rise automatically. Under these con 
ditions the activation of the getter is effected very rapidly 
and satisfactorily. In this event it is not necessary for the 
getter to be ‘heated for a long period of time from with 
out with the aid of high frequency ?elds with resultant 
reduction of the risk of damaging adjacent parts or tube 
wall. 
The invention will now be explained with reference to 

the following examples. ' i 

‘ Example I 

Powdered zirconium and powdered aluminum in 
amounts of 98% and 2% respectively by weight of the 
mixture are mixed and compressed to form a pastille 
which is mounted on a metal band in a discharge tube. 
After evacuation the pastille is activated by heating it 
in vacuo for a few minutes at a temperature of approxi 
mately 800° C. Thereupon the tube is sealed. The gas~ 
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absorption effect at room temperature is very satisfac 
toryr After much gas has been absorbed the pastille 
pulverizes; In order to prevent the attendant disadvan 
tages a ?ne gauze may be weldedover thepastille. , Even 
if the relative amount of the aluminum is increased to 

, 30%, the gas absorption effect remains satisfactory and 
the activity even‘increases with increase in the percentage 
of aluminum. ~ ' . 

‘ Example II 

Thorium and cerium silicon (Th and ICeSi) are mixed 
at a weight ratio of 3:1 and in the manner described 
hereinbefore worked into a pastille. In this case also, the 

~ gas absorption effect at room temperature is satisfactory 
. after activation by heating at 800° (3., As an alternativ 
to CeSi use may be also made of CeAl2. 

Example III 

Zirconium or’ zirconium hydride are mixed’ with . 
titanium aluminum (TiAl3) at. a‘ weight ratio‘ of 5:1. 
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refractory metal is mixed with the ?rstgas-absorbing 
metal. . ‘ 

3. A method of ‘producing a non-vaporizing getter 
comprising mixing and‘rcompressing without sintering a 
?rst pulverulent gas-absorbing metal selectedtfrom the 
group. consisting of zirconium, thorium, titanium, tan 
talum, niobium and vandium, a second pulverulent mate; 
rial containing an element selected from the group con 
sisting of aluminum, silicon, and beryllium and a third 
pulverulent metal selected from the group consisting of ~ 
nickel, iron and titanium to form a coherent mass, mount 

iing said mass within a vessel, and then activating said 
mass for the ?rst, time While within saidvessel by sub 
jecting it to heat without sintering or vaporizing it. 

In this case also a satisfactory getter at room temperature ~ 
is obtained by activation, 

‘Example I V‘ 

~ Non-degassed powdered'zirconium is mixed'with pow; 
dered aluminum and‘ powdered nickel at a weight ratio of 
3 :1 :2 and the mixture is compressed into a‘pastille, which 
is mounted as getter in a discharge tube.’ After heating 
to 700° C. the aluminum activates the zirconium but 
also reacts with the nickel 'so that ‘a spongy skeleton of 
an aluminum-nickel alloy is produced containing acti 
vated zirconium grains which are held by the skeleton, 
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with the result that on gas ‘absorption no pulverization . 
occurs. If the use of powdered nickeL'which is mag 
netic, presents di?iculty, the nickel may also be added 

‘ in the form of nickel titanium~Ni3Ti, which is not 
magnetic. ' 

Example V 

If in the preceding example degassed powdered zir 
conium and tungsten are used instead of the non-degassed 
zirconium, the quantity by weight of the tungsten being 
one and a half times that of the zirconium, a satisfactory 
getter is also obtained. The mixing ratio Zr—W—-— 
‘A1—Ni is 3:4:5:1:2. This is also the case if tantalum 
is used as an alternative to tungsten. 

Example VI 
Alternative mixtures which come within the scope of 

the invention: are thorium-aluminum-nickel, titanium 
aluminum-nickel. Alternative serviceable mixtures are 
zirconium-aluminum-iron, zirconium-tungsten-aluminum 
titanium. .. ‘ » i 

What is claimed is: 
1..A method of producing a non-vaporizing .getter 

comprising mixing and compressing without sintering a 
?rst pulverulent gas-absorbing metal selected from the 
group consisting of zirconium, thorium, titanium, tan 
talum, niobium and vanadium ‘and a second pulverulent 
material ‘containing an element selected from the group 
consisting of aluminum, silicon, and beryllium to form a 
coherent mass, mounting said mass within a vessel, and 
then activating said mass for the ?rst time while within 
said vessel by subjecting it to heat without sintering 
or vaporizing it. ' . v 

2. A method as set forth in claim 1 wherein a third 
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4. A ‘method as set forth in claim 3 wherein the co- ‘ 
'lierent mass also includes an element selected from the 
group consisting of cerium and lanthanum; ' 

5. A method of producing a non-vaporizing getter 
comprising mixing and compressing without sintering 
pulverulent gas-absorbing zirconium and 2' to 30 weight ' 
percent of pulverulent aluminum to form a coherent body, 
mounting said body within a discharge tube, and actia 
vating said body'by subjecting the same to an elevated 
temperature without sintering or vaporizing it. 

6. A method of producing a non~vaporizing getter " 
comprising mixing and compressing without sintering, 
pulverulent ‘gas-absorbing thorium and‘ pulverulent ce 
rium-silicon in a weightratio of about 3:1 to form a 
coherent body,’ mounting saidbodyywithin a discharge 
tube, and activating ‘said body by subjecting the same to 
an elevated temperature without sintering or vaporizing it. 

7. Amethod of producing anon-vaporizing getter com- , 
prising mixing andrcompressing without ‘sintering pul 
verulent gas-absorbing Zirconium and pulverulent tita 
nium-aluminum to form a, coherent body, mounting said 
body within a discharge tube, and activating said body 
by subjecting the same to an elevated temperature with 
out'sinteringor vaporizing it. ' I I - 

8. A method as set forth in claim 7 wherein thezir 
, conium and titanium-aluminum are‘ in a weight ratio 
of about 5:1. 

9. A method of producing a non-vaporizing getter 
comprising mixing and compressing without sintering 
pulverulent gas-absorbing zirconium, pulverulent alumi 
num and pulverulent nickel to form a coherent body, 
mounting said body within a discharge tube, and acti 
vating said body by subjecting thesame to an elevated 
temperature without sintering or vaporizing it. 

10. A method as set forth in claim 9 wherein the body 
also contains an element selected from the group consist 
ing of tungsten and tantalum. j 

11. A method as set forth in claim 9 wherein the 
nickel is replaced by nickel-titanium. 

12. A method as set forth in claim 10 wherein the zir 
conium, tungsten and tantalum, aluminum and nickel 
are in a weight ratio of about 3:4.5:1:2. 
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