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_which is attached. to the mica spacer 17.
“minimize spurious electrical charges, the getter support
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Thls invention relates to electron discharge devices
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-and " ‘more partlcularly 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.
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A"getter should be inert under ordinary conditions but
member 39 has been enclosed in a ceramic gettér carrier

should be of sucha 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
yolatlhze'd inside the electron discharge device and re-
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moves the” resrdual gas by elther chemical or physical . .

action or both, -

It is known that loose particles, such as may orlgmate
from 'a getter device may cause noise in radio receiver
‘tubes, ‘screen blemishes in cathode Tay tubes, pickup
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tubes: and image intensifiers, and may cause other defects

1n ‘these and other types of electron discharge devices.
“In general ‘according to my invention, I propose that
smtable porous, inert and refractory bodies, which have
been ‘imprégnated ‘with an appropriate material such as
banum azide (BaNG) be used ‘as getter devices.
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Therefore, it is' an object of this invention to provide

an 1mproved getter device for electron discharge devices.
b ista “further object of this invention to provide an
lmproved getter device for electron discharge devices
which, minimizes the number of loose partrcles m an
electron dlscharge device,

These and other objects of the invention will be ap-
parent from the. following descrlptlon taken in accord-
ance’ with ' the accompanymg drawing  which forms a
part of thls appllcatlon, and in which:

Fxgure 1is a perspective view of an electron discharge
devxce embodylng my invention, the glass envelope and
the anode being broken away to show the interior struc-
ture of the device; -
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-:Fig. ‘2'is a perspective view of one embodiment of a »

getter device constructed accordmg to my invention;

Fig. 3 is-a view, partly in section, of another embodi-
ment of the getter device constructed according to my
mventlon,

 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-
structmg getter devices according to my invention; and
“Fig. 6 is a view of getter devices constructed by the
method shown in Flg 5.
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In Fig:'1, there is shown an electron discharge devrce -

embodying my invention including a cathode electrode 11
sutrounded. by._a grid electrode 13 which, in turn, is
syrrounded by an anode electrode 15. A glass envelope
23 encloses the electrode structure. Mica spacers 17 and
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19 ‘and lead-in wires 21 are also shown. The getter de- ::¢

vice 25 is supported by the getter support member 27
If desired, to

member 27 may be electrlca].ly 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, mcludmg 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 oXxide, thorium oxide and zirconium oxide.
Suitable materials from which the wire heater members
may- be made include mchrome, 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 céramic
tubé 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 shiown in Fig.’ 1, in which a wire heater

memniber 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 schematlc drawmg of a
method for constructmg a getter devrce according to my
invention, in which wire heater members ‘45 are drag
coated with a snitable ceramic mater1a1 such as alummum
oxide by pulling them through rollers 43." The coated
heater members 45 are then fired in accordance with well-
known' ceram1c practlce and may be ovércoated with ad-
ditional céramic material formmg a structure such as
that shown in Frg 6, mcludmg the wire heater members
45 and the ceramic coating 49. The coated heater wires
are then immersed in a saturated solution of bariim ande
in' water:and after & ‘Shitable soaking penod the getter
device i$ dried 4t room temperaturé. If an ‘accelerated

~ drying process‘is ‘desired, the temperature should not ex-

ceed 150% C. ~After drying; the ceramic matenal is stxll
porous but barium azide has’ been dlstnbuted throughout
the ceramic getter carrier member. The getter device is
mounted ‘in ‘an electron discharge device which is then

% eyacuated. If the getter device is heated for a short

time to a temperature of approx1mate1y 400° C.; the
barium azide will’ be decomposed into its constltuents,
barium ‘and nitrogen, and the mtrogen gas formed may
be removed by vacuum pumpmg At ‘the temperature

of approxunately 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 de51rable 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.
Instead of using an inert, porous and refractory body

as the getter carrier member, it.may be. advantageous
1n certam cases to substitute a porous metdl for the
‘ceramic material. Thls 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
7 POrous Or.spongy; form Sultable matenals mclude zu'-
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¢onium, titanium, hafnium, thorium, tantalum, and
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columbium. These metals are particularly desirable be-

cause they exhibit gas clean-up properties themselves and
will, therefore, augment the getter action of -the harium
metal.. ‘Tungsten, molybdepum, cobalt, iron, and: mckel
mmay also be used.” Another. smtable ‘material is the
eutectic alloy, of alummum and cenum which also has
gas cleanup propertlw
carrier member, the heater wires. mnst be, msulated,
Utlhzmg ‘the descnbed techmque combmed with good
Leramic or powder, metallurgical -practice; getter devices
‘may be prepared which do not explode, burn out-or.emit
small particles.:
, barxum ‘metal will adhere tenaciously, to the porous body
so that 1t is extremely unhkely that solid barium partlcles
‘would fall off the ¢ carrier, -While barium azide may give
off free, barium metal particles when heated too rapidly,

It metal is uvsed :as. the gettet
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Because of its surface tensiopn, molten /-
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the dlsclosed technique which embodies close mechanical :

and thermal contact between an inert and an active ma-
terial wﬂl preclude. hot spots and local exothermic reac-
tions.

If desired, the ‘getter device’ may be ﬂashed in spec;ﬁed
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directions by using suitable shields and support construc-

tions. Also, in electron d_ischarge devices where: a getfer
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, absorptlve.
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Another advantage of- 8 getter device such as that. dlS-

closed in my invention is that it is easily adaptable to
:special requirements such as the requirement of Jow cur-
rent but a relativeiy high ﬂashing‘vol_tage., For example,
if bigh-frequency.. mductxon heating is used, such.as with

heater should be low, For heating with.current supplied
through lead—m eres, it -may be advantageous. to use.a
Jong, fine heater wire of high. specific res:stance made in
a coil,
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While the present invention has been shown in.a few .

—forms‘only, it. will be obvious to those skilled in the art
that- it is_not.so limited but is susceptible of various
changes and_modifications without_ departmg from the
spirit .and scope thereof.
- For example, the present invention 1s 1ot Timited. to the
use of .barium azide.as a source of active material, as
active barium may be_ obtained in various, ways:_as is
knownin the art. Of course; other active materials than
barium ray 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 beeause
of its large surface. . : . .
I claim as my mvention' :
.. 1. A gas cleanup deice. comprxsmg a porous refraca-
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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 sa1d 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 heatlng said
body being inert with respect to barium.
' 3.'A getter device for ‘an’ electron dlscharge device
comprising a porous refractory body, said body being
impregnated with barium azuie, sa1d ’body bemg inert
with' respect-to barium.

4. A getter device for an electron dlscharge device
comprising a porous refractory ceramic body, said body
being impregnated with a salt of hydrazoic acid and a

b6
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metal selected from the group consisting of the alkali '

metals and the alkaline earth metals sa,ld body bemg
inert with respect to said metal.
5. A getter” device ‘for an electron dlscharge dewee

70

comprising a porous refractory body of ceramic com- .

position, said ceramic composition being selected from
the group consisting of oxides of gluminum, magnesium,

7%

4
berylhum, thonum and zirconium, sa.ld body bemg lm-
prégnated with barium azide. :

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 devlce for an electron discharge device
comprising a porous’ body of refractory material, said
refractory material being. selected from the group con-
sisting of zirconium, titanium, “hafnivm, thorium, tan-
tatum, columbium, tungsten molybdénum; ‘cobalt, mon,
mickel and the eutectic alloy -of aluminum and: cerium,
said body being impregnated with barium azide. -

8. A method -of infroducing -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 actiye metal with a material which
liberates said actwe metal upon  heating, and heaung
said ‘impregnated porous refractory body ta liberate said
‘active metal.

-9, A method .of introducing an. astive’ metal into an
electron discharge device having an envelope, said method
including the steps of mpregna,tmg a porpus refraetory
body, which is inert with respect to said active metal with
a material which libérates said active material upon heat-
ing, mounting said 1mpregnated POFOuS refra,etqry body
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 sa;;l
metal: from said body. . - - -
. 10.'A method: of mtroducmg barium into an e,lectmn

the device shown in Fiz. 4, the resistance of the getter = discharge device having an envelope, sald method ip-

cluding. the steps of impregnating with barium  azide 3
porous refractory body of cgramic. compos:,t nn, selected
from the group consisting of pxides of aluxmnum, mag—
nesium, - beryllium, thorium and. zirconium, ‘mpunting
said impregnated body within said envelopg. of said elec~
tron discharge device, heating said body fa a temps ture
of approximately. 400°-C. {0 deeomppse the banum, azxde
mto barium and mtrogen, removing the mtrogen f,;om
said envelope and heating said body to a I;emperanlre
of approximately 700°-800°.C, to evapor at least nart
of the barium from said bedy... . . .

11, A method of introducing. banum into an Qleptmn
discharge device . having an envelope, said- ‘method in-
cluding the steps’ of impregnating  with banum az,;de a
porous body of refractory metal selected from the’ group
consisting of zirconium, titaniym, hafnium, thor ium, tan-
talum,. columbjum, tupgsten, molybdennm, cobalt, iron,
nickel, and the eutectic alloy “of - aluminum , -ceriym,
mounting said impregnated. body within said envelqpe of
said electron discharge device, heatmg sald body t0 2
temperature of approximately 400°. C. to decompose the
barium - azide: into. barium and mtrogen, removmg the
nitrogen from said envelope and heating said body 10" a
temperature of approximately 700°-800° C. to evaporate
at least part of the barium from said body. L

12. A source of an alkaline earth metal compnsmg a

porous. refractory. body, smd bpdy 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 alkahne earth metal upon
heating. ]
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Notice of Adverse Decision in Interference

Tn Interference No. 90,977 involving Patent No. 2,899,257, E. A. Lederer,
Getter for electron discharge device, final judgment adverse to the patentee
was rendered Aug. 23, 1962, as to claims 2, 8, 9 and 12.

[Official Gazette December 4, 1962.]
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