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DEGASSING 63F CATHODE RAY TUBES ‘ 

' Leighton E. Griffiths, Newark, NJ. 
(18 Cedar St., Pompton Lakes, NJ.) 
Filed Aug. 27, 1963, §er. No. £34,786 

‘ 11 Ciaims. (Cl. 313—176) 

This invention relates to cathode ray tubes and more 
particularly to such tubes used primarily as television 
“picture” tubes. 
More particularly the invention deals with getters and 

diagnosing processes for use with “picture” tubes having 
laminar faces using plastic adhesives subject to damage at 
the usual temperatures at which such tubes are degassed. 

It is a- general object of the present invention to provide 
a novel combination of getters for use in connection with 
rebuilding “picture” tubes having laminar faces and novel 
processes for degassing such tubes at temperatures which 
do not damage the tube faces. 
More particularly, it is an object of the invention to 

provide getters and procedures which permit the proper 
degassing and maintenance of su?iciently low gas pres~ 
sures. during the shelf and use life of “picture” tubes 
even if they are rebuilt in envelopes having laminar faces 
subject to damage by temperatures much below those nor 
mally used during pumping and degassing. 
An important object of the invention resides in the use 

of a plurality of getters in a rebuilt “picture” tube, all of 
which are mounted on the replacement “gun” assem 
bly, and some of which are ?ashed shortly after the tube 
is sealed off and others which are of a character to actively 
adsorb gases at intermediate temperature ranges during 
the operation of the tube throughout its life. 

Another important object of the invention is to provide 
for both initial and subsequent degassing of a “picture” 
tube, following necessary low temperature pump-down, 
by providing ‘a plurality of different type getters distributed 
about the “gun,” some for degassing immediately subse 
quent to scaling off and others effective throughout the 
life of the “gun.” 
One of the features of the “cold” degassing of a “pic 

ture” tube having a face laminated with the use of a plas 
tic adhesive between the two glass laminae is the covering 
of the tube face with a heat re?ective layer enabling induc 
tive heating of the “gun” remotely positioned in the tube 
neck with damage to the face adhesive. 
Another feature of the invention which serves to prolong 

the useful life of a rebuilt picture tube which has been de 
gassed cold is the provision of a getter of zirconium posi 
tioned adjacent to the No. 1 grid of the “gun” which is 
electronically heated in parallel to the cathode heater. 
The arrangement being such that the total heater consump 
tion of power is the same as that used by the original heat 
er for the cathode whereby the rebuilt “picture” tube can 
be used as television sets having all of the tubes con 
nected in a series and known as “string” sets, which avoids 
the ‘use of a heater transformer. The new cathode is de 
signed to be as effective as the original one although op 
eration is on one-half the original wattage. 

Other and further objects and features of the invention 
will be more apparent to those skilled in the art upon a 
consideration of the following specification and the ac 
companying drawings, wherein are disclosed embodiments 
of the invention with the understanding that such changes 
and modi?cations may be made therein as fall within the 
scope of the appended claims without departing from the 
spirit of the invention. 

In said drawings: 
FIGURE 1 is a small scale elevational view, partly in 

longitudinal section, of a cathode ray tube and illustrating 
a laminated screen face; 
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‘FIGURE 2 is an elevation, on an enlarged scale, of an 

electron gun for use in the neck of a cathode ray tube of 
the type shown in FIGURE 1 and illustrating several get 
ters in place thereon; 
FIGURE 3 is a longitudinal central section, on a still 

larger scale, of the No. 1 grid, cathode and heater as 
sembly of FIGURE 2 illustrating two hot getters in place 
thereon; 
FIGURE 4 is an elevation, partly broken away, of a 

No. 1 grid assembly like that of FIGURE 3 with ‘an 
‘added external heated getter mounted thereon; and 
FIGURE 5 is a view similar to FIGURE 4 but showing 

a different external heated getter. 
Cathode ray tubes of the type known to most tele 

vision viewers as “picture” tubes have a relatively long 
life if not damaged or abused but eventually the opera 
tion becomes poor due to the reduction in electron emis~ 
sion from the cathode and the picture becomes weak. It 
may cease altogether resulting from burnout of the cathode 
heater. Since the glass envelope of the tube is large ‘and 
heavy it represents with its interior ?uorescent screen the 
major cost item of the ?nished product and it is thus 
economically feasible to renew the tube by replacing the 
electron “gun” assembly in the neck to achieve a new 
cathode and heater. 

Relatively large industries have grown up for the manu 
facture of new “guns” and for the rebuilding of worn-out 
“picture” tubes. Replacement components and practices 
had become relatively standardized and well known until 
the advent of the laminated tube face, produced by adding 
a second curved glass plate over the integral face of the 
tube using a sheet of suitable heat-softened plastic as the 
adhesive in the manner of manufacture of automobile 
safety glass. This permitted the elimination of the sep 
arate protective glass cover for the tube face with the at 
tendant dust collecting and cleaning problems and, to some 
extent, prevented certain annoying re?ections, but added 
to the rebuilder’s problems. 
When tubes are built new, the problems of degassing 

them before and after sealing is simpli?ed by their ac 
ceptance of heating temperatures of at least 400 degrees 
C. without damage, so that occluded gases in and on the 
glass and metal parts are fairly easily pumped out and/or 
sorbed (adsorbed and absorbed) by more or less stan 
dardized practices. However, the presence of the plastic 
laminant in the new safety front tubes limits the tempera 
ture to which the envelope can be safely heated to ap 
proximately 80 degrees C. Early attempts to obviate this 
disadvantage required removal of the extra glass and the 
laminant. This, however, is costly and the same or an 
other glass front had to be replaced after degassing. The 
process was found to be uneconomical leading to the de 
velopment of the present “cold” degassing where the en 
velope temperature is kept below 80 degrees C. The 
new process will now be described along with descrip 
tions of the several getters. 

Referring ?rst to FIGURE 1 of the drawings, 10 
illustrates the envelope of a more or less conventional 
type of cathode ray tube, primarily as used for tele 
vision viewing, and it is an integral unit having a glass 
neck 11, ‘a ?are or conical portion 12, extending for 
wardly from the front end of the neck, ‘and ‘a front 
closure or screen portion 13, the inner surface of which 
is coated as at 14 with -a suitable material which ?uo 
resces when impinged by a cathode ray, from the elec 
tron gun in the neck as will be later disclosed. The 
material of the screen is ‘a suitable chemical which has 
the property of emitting light when bombarded by elec 
trons. This ?uorescence, as it is called, provides for a 
continued emission of light for a short time after bom 
bardment referred to as phosphorescence. The length 
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of time that it lasts is referred to as persistence and may 
vary in accordance with the intended use for the cathode 
ray tube. In any event, thecost of the glassware plus ' 
the formation of the phosphorescent screen represents a . 
largeportion of the total cost of a cathode ray ‘tube! 
which is.used for television viewing, and the desirability 
of retaining the portions which do not deteriorate during - 
use has led to what is known as rebuilding, i.e. replac- . 
ing the_cathode ray gun, which, of course, necessitates. 
re-purnpmg the vacuum and eliminating undesirable gases 
from the interior of the tube since these have a deteriorat- , 
ing effect on the action of the emitting material on the. 
cathode and in general on the performance of the whole ' 
tube. 
The degassing of rebuilt tubes has been complicated 

by a later development in the manufacture of the en 
velope. 
integral with the remainder of the envelope and in order 
to protect the face against mechanical damage and for 
safety purposes it was mounted behind a laminated 

Earlier tubes have merely a glass face at 13 '~ 

20. 
safety glass which formed a portion of the cabinet in e 
which the tube was mounted, but this offered many 
problems, particularly the accumulation of dust on the 
face of :the tube and on the rear. of the safety glass, . 
necessitating removing the chassis on which the tube is. 
mounted for the purpose of cleaning ‘these otherwise 

The accumulation of dust is rela- ' inaccessible surfaces. 
tively rapidbecause of the electro-static energization of 
the tube front. 
To eliminate the requirement for separate safety glass 

and to permit ready cleaning of the front of the tube 
face, later tubes have been manufactured .withla lami~ 
nated face as shown in FIGURE '1 and a second glass 
15, curved like the 'tube front 13, is bonded thereto 
by a laminating layer 16-of' a suitable plastic material 
which'reinforces the whole laminated face-and securely 
attaches the two glass parts 13 and 15 .to each other. 

In the absence of the extrapane 15 and the plastic 

25. 

30 

35 

16, degassing was accomplished more readily'by heating : 
the whole glass envelope in an oven to a relatively high 
temperature of approximately 400 degrees C., which 

'40. 

could be donewithout damaging it. However, the cost 1 
of softening. the laminate, removing the pane 15 and a 
subsequently replacing it in order to permitdegassing 
after rebuilding, by the use of high temperature heat- a 
ing ‘of the envelope is too costly,-and there is a demand 45 
for means for degassing tubes without removing the, 
face laminant. 
The cathode ray gun 18 illustrated in FIGURE 2 con 

tains substantially all of the components necessary to 
complete the cathode' ray tube, and is mounted within 
the neck 11 by welding the rear end of the neck to the 

50 

rim of the glass disc 19 at the base of the gun. , The r 
several leads and supports 20 fromthe various compo-4 
nentsof the gun extend through presses 21 on the disc, 
which is tubulated at 22 whereby air and any gases are 
pumped out during evacuation of the tube, the tubu- ' 
lation is- sealed off after as much gas has been pumped ;V 
out as possible- Thereafter approximate ones of the; 
conductors 20 are attached to contact pins which are 
mounted in a base secured to the; end of the neck of . 
theltube all =inwa conventional manner. 
As viewed .in FIGURE 2 the’two outermost leads 20 

are su?iciently heavy to act as supports for the ‘whole 
of the gun‘and ‘they are connected to straps 24 which 
are secured to and support the inverted cup-like ?rst grid 65 
25 the components of which are shown in greater detail 1 
in the section of FIGURE 3. These straps also extend :1 
outwardly and are fused into the glass support rods 27 ' 
to which are attached zstraps 28 carrying the second ~ 
grid 29 and straps 30 supporting the anode 31. This 70 
latter is an elongated cylinder usually equipped with ~ 
a top closure plate having a small perforation and a . 
radiating rim 33 which here is shown supporting a pair 
of clamps 34, one carrying therplate orstrap 35 mount 
ing the cylindrical getter ring 36 above the top of the 175 

4 
anode and having a number of indentations eacht?lled 
witha getter paste 37 of barium‘ or like materialzwhich 
are adapted to be ?ashed as by heating the metallic ring; 
36 inductively at an appropriate time during or following 

' the degassing of the tube._ The indentations face ‘ra 
dially outwardly to project the‘ vgetter vapors=.<agai_r1st. 
the walls of the neck ‘of. the :cathode ,ray tube for - 
properly vabsorbing vapors within ‘and on ‘the surface .of ‘ 
the glass of the; neck, .and the parts ofthe Mounted 
,above the; ring 36 by'meansofwa second clamp _mount4 
ing wire 38' isthe annular getter channel 40, which'is 
U-shaped .in: cross-section: as seen at 41‘ and :contains 
a barium getter 42 in the bottom of thisv channel. I Thisv 
second getter is adapted to be ?ashed simultaneously with , 
getters 37, but theringpis so designed andcon?gured 
that it'projects the vapors from‘ theqbarium or‘ other 
suitable material into the hate of’ the envelope and. 
toward’ the surfaces-of the screen at the front thereof 
to absorb undesired vapors and gases in a more or less 
conventional manner. > 

FIGURE; 3 ~ shows, insubstantial enlargement, the. 
component of the z?rst grid 25.1 It will be noted that 
this is an invertedstraight walledrmetal cup open at 
the bottom and closed at the ,top except for a small 
aperture ,44tythrough which therelectronbeam is pro 
jected from .an emissive material; 45Ii'mounted “on the 
?at upper ;end ofv the cathode cylinder 46 ='CO11C6I1t1'10 
with grid cylinder 25 and-positioned a carefully meas 
ured distance below the aperture 44 by being. supported 
vin-a ceramic disc 47 'by .means of beads .48 and 49.‘ 
respectivelyiengaging the upper and lower surfaces of 
,the disc. ,The disc is ?tted tightly inthe cylinder 25 
and supported. from beneath .by the ;right angled Ian~ 
nulus 50 of metal weldedtt-o' the; grid jcup wallsz. Thef 
upper‘ surface, of the, cathode tube 'is ‘properly spaced. 
from the ‘.topwall ofithe grid‘cup 25:by means of the 
cylindrical sleeve 52 which has'an annular foot 53.l1m.1t-. 
ing therinsertion of the ceramic disc .47 and.w1th :ltS 
upper end engaging the :-said' top :walllto which-it may; 
be secured by weldingif desired. 
The above features arev more, or less-conventional-in 

certain ‘makes of electron guns and the emissive material 
45 on the. head of the cathode tube, is appropriately 
heated by a double wound insulatedvwire-helix 55, sup 
ported ,within *the' cathode tube, ‘and closely spaced from 
the walls thereof, ‘by-means of the ‘leads 56' therefrom. 
which ‘are attached ‘as seenjmFIGUREéZ to a pair t2'32. 
of the wires which pass throughEthedisc '19.‘ They not 
only conduct: current-to the heater but ‘ 
port itiin position [within the cathode. ‘ The heater wire 
isiappropriately covered withan insulatingceramic mate 
rial preventing _it:from short currenting against the metal’ 
cathode tube. 

Because of the necessity for degassing a rebuilt'cathode' 
ray tube, having the laminated .face described above, at 
‘temperaturesnothigher than about 80de‘greesC. forthe 
envelope, the getter actionmust be muchlmore e?ective. 
thanunder the old process where the envelope could be 
heated to asymuch as 400 degrees C; while themetal parts 
of the gun were inductively heatedsometimes to a low . 
red temperature. The metal parts can also be heatedto 
this temperature in {the present construction sincethey are ' 
remote from the tube face. 
The getter already'described at 37» ‘andAZ are'eifectivev 

at the: time of degassing andpu-mp-out to eliminate free 
gases and air remnants which the. pumps have been unable . 
to remove, but there still remain certain small quantities 
of the sorbed gaseson the surfaces, and sometimes below 
them, of the glass and metal, partsof-the tube assembly 
and since the getters already described are ?ashed but 
once they have no further action toward eliminating these 
gases which :may :be subsequently liberated slowly 
throughout the life of the tube.‘ ' 
For the purpose of removing these remnant gases the 

applicantproposes to add .what may be termed ‘=‘hot get- , 

mechanically sup- ~ 
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ters,” i.e. those which are heated every time the tube is 
in use and thus serve throughout its life to continue to 
absorb any liberated gases and vapors including hydro 
carbon vapors from the diffusion pumps. One such 
getter is shown at 60 surrounding the spacer cylinder 52. 
It is in the form of a foil or thin metal strip surrounding 
the spacer 52 and closely secured thereto by welding or 
the like so that it is heated whenever the heater 56 is 
energized, by conduction and radiation therefrom. Prof 
erably this getter 60 is titanium metal which when heated 
to a temperature of about 200 degrees C., readily achieved 
in the construction shown, becomes an active getter and 
has a maxi-mum sorbing action for gases such as hydro 
gen, oxygen, nitrogen and the oxides of carbon. Since 
the reaction between the getter material and these gases 
is an irreversible one, any which are liberated, either dur 
ing the shelf ‘life of the tube before use, or subsequently 
in operation, or between operations are continuously re 
moved every time the tube is turned on and hence the 
life of the tube and of the components which might be 
harmed by these gases is extended to at least equal that 
of the tubes which could be degassed at the high tem 
peratures mentioned previously in the absence of the lami 
nated front face. 
As a further supplement to the titanium getter just 

described a second hot ‘getter is illustrated at 61 in the 
form of a sheet of zirconium metal surrounding the end 
of the cathode tube 46, below the ceramic or porcelain 
disc 47, and it is also preferably attached by welding to 
improve the heat conductivity. This material, which will 
be heated to a temperature of about 800 degrees C. by 
the cathode heater 55 which it surrounds ?nds this an 
optimum temperature for maximum effectiveness and 
note that the zirconium also absorbs water vapor. 

Zirconium strip 61 acts as a hot getter and sorbs gases 
that would otherwise increase the pressure within the tube 
enough so that the cathode might be attacked or poisoned 
during the time the tube is being scanned or the screen 
excited but by sorbing these gases the vacuum is kept low 
enough so that the cathode is neither attacked during shelf 
life nor at other times when the tube is not being used. 
The four getters described above including the barium 

getters Y37 and 40, which are ?ashed after the tube is 
sealed, and the two hot getters 60 and 61 are usually 
adequate to give the tube a normal life of the order of 
about 3,000 hours of use but under some circumstances 
and as an added precaution against the liberation of unde 
sired gases, which might attack and poison the emissive 
material of the cathode a ?lft‘h getter may be added in 
the manner illustrated in either FIGURE 4 or FIGURE 5. 

Referring to FIGURE 4, the ?rst grid is shown at 25’ 
entirely in elevation and it ‘will be understood that it is 
equipped with the conventional cathode and heater and 
with the titanium and zirconium hot getters just described 
above. In this ?gure there is illustrated a cylinder 65 
of zirconium metal sup-ported by welded wires 66 from 
the ?rst grid and parallel to its axis and closely adjacent 
thereto and 1within this is ?tted a heater coil 67 which 
may be of the same nature as the cathode heater with 
ceramic insulation on the wire. The tube may be open 
top and bottom but is preferably closed at the top as 
shown. The heater has two leads 68 which are connected 
in parallel to the leads 56', from the cathode heater so 
that when the cathode heater is in operation the heater 
67 will also be energized. 

For use with tubes whose heaters are connected in par 
allel to the heaters of the smaller tubes in the cathode 
ray television set and all energized from a 6.3 volt trans 
former secondary, the consumption of additional current 
by the heater 67 is unimportant, as long as it is within 
the capacity of the transformer, but where television sets 
of the “string” type are used with all heaters in series on 
the usual house voltage of 110 it is highly important that 
the total current consumption by the heaters in the cath 
ode ray tube is the same in a rebuilt tube as in a new one. 
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6 
The normal current consumption for a 6.3 volt heater 
is 600 milliamperes but it has been found that by appro 
priate design of the cathode, the emitting material, and 
the cathode heater, 300 milliamperes provide a beam as 
effective as the normal 600 milliampere heater and this 
leaves 300 mililamperes which can be used for heater 67 
for the ?fth getter, thereby providing a cathode ray tube 
with a total current consumption of 600 milliamperes to 
properly ?t in the series tube string without upsetting the 
current and potential available for each of the other tubes 
therein. 

In FIGURE 5 the ?rst grid 25" is arranged and 
equipped as is the one in FIGURE 4 but the type of getter 
supported thereby is somewhat different. In this case 
a ceramic rod 70 is molded about an axial support wire 
71 which is bent at right angles and welded at 72 to 
the wall of the grid so that the rod is parallel thereto 
as shown, and about this rod is wound a relatively heavy 
open coil conductor 73 of zirconium wire which is con 
nected in parallel to the conductors 23 leading to the 
cathode heater so that both are energized in parallel. 
The zirconium wire 73 can by appropriate design be 
arranged to assume the most effective temperature at 
which the metal thereof sorbs gases and vapors from 
the interior of the tube. It will be appreciated that in 
the embodiment of FIGURE 5 the zirconium metal is 
heated immediately on turning on the current and thus 
acts somewhat more promptly than a zirconium at 61 in 
FIGURE 3 which is only heated after some delay. 
The following schedule is suggested as the procedure 

for evacuating a rebuilt cathode ray tube having a lam 
inated face plate and ?tted with a new electron gun 
equipped with getters according to the present invention: 
Pump the tube for one and a half hours at a tempera 

ture of 80 degrees C. for the envelope; 
Bomb the gun at a low visible temperature for ?fteen 

‘minutes (this means inductive heating of the metal in 
the gun by a coil energized by HP. alternating current); 

Convert the cathode in the usual manner which in 
cludes energizing the heater at a higher than normal 
voltage. This conversion requires heating the cathode 
suf?ciently to convert the barium carbonate on its upper 
end to barium oxide which occurs at approximately 850 
degrees C, requiring a heater voltage of about 13. This 
same voltage being applied to the heater 67 or 73 for 
the zirconium getters shown in FIGURES 4 and S heats 
it to a temperature between 880 degrees C. and 1200 
degrees C. which at the then existing vacuum of about 
10-6 results in an excellent clean up of any gases in 
the zirconium. Later, when the heater voltage is re 
duced to normal, the zirconium reverts to its ability to 
absorb about 1500 times its volume of hydrogen (at 
S T P). Thus, every time the tube is turned on, the 
zirconium is ‘heated to its best absorptive temperature; 

After cathode conversion keep the heater at nine volts 
and bomb for another ten minutes; 

Shut off the bomber and continue pumping for another 
ten minutes with the heater still on at nine volts; 

Tip the tube off; 
Remove the tube face up from the oven being careful 

not to touch the laminated face as the plastic is soft; 
Allow the tube to cool in the amtosphere; 
Flash the barium getters in the tube neck for ap 

proximately 25 seconds; 
Then age the tube in the normal manner. 
It is suggested that aluminum foil be ?tted closely 

over the face of the tube before pump down is started 
and that windows should be placed in the dag on the 
neck of the tube so that the flashing of the barium getters 
may be watched and properly controlled. 
The tube is now ready for use immediately or after 

a reasonable lapse of time and will have an effective life 
of as long as a new tube which has been degassed at 
much higher temperatures. 
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I claim: , 

1. .An electron gun assembly for replacement use, in I 
cathode ray tubes having an envelope temperature limi 
tation-of about 80 degrees C. and including a ?rst grid r 
cylinder having a substantially closed upper end, a . 
ceramicdisc mounted in said cylinder, a cathode tube 
secured in and extending through’said disc, a heater in ' 
said cathode tube, a metal sleeve spacing said disc and ' 
the active end of said tube from said closed upper end, 
a_titanium getter strip surrounding and secured to said 
sleeve, a zirconium getter strip surrounding and secured .. 
to said cathode tube below said disc, a barium getter, 
mounted on and above said gun assembly and varranged ' 
to be. ?ashed toward the envelope face and side wall, a 
second barium getter adjacent to the ?rst one and ar- 1 
ranged to be ?ashed toward the envelope neck, a zirconi- ‘ 
um getter, means mounting said last mentioned getter 
adjacent to‘ and insulated from said ?rst grid cylinder. 
and means connecting said last mentioned getter in ' 
parallel to said cathode heater for‘simultaneous energiza 
tion. 

2. An electron gun assembly for replacementuse in_ 
a cathode ray tube having the screen face thereOflam 
inated by the use of a plastic which limits envelope heat- 1 
ing to about 80 degrees C. for degassing; said gun in 
cluding a ?rst grid cylinder of metal having a substantially 

20 

V25 

closed ?at upper end and an open bottom; a ceramic disc ‘ 
secured across said cylinder intermediate to its ends; a \ 
cathode tube having a closed upper end and an open 
lower end-secured in and extending through said disc; a 
heater in said cathode tube; a metal sleeve surrounding . 
and spaced from the upper portion of said tube and en 
gaging the disc and said ?at upper end of said grid cylinder " 
to space the tube closed end ‘therefrom; a getter strip 
surrounding and secured to said spacer and comprising. . 
a metal effective to absorb residual gases in the tube at a . 
temperature of the’ order of ZOO'degrees C.; a second 
getter strip surrounding and secured to saidcathode‘ tube 
below said disc and comprising a metal effective to absorb 
gases in the tube at'a temperature of the ‘order of 800.‘ 
degrees C.; getters mountedr'on and above the gun as» 
sembly to'be ?ashed, after the tube is sealed, toward % 
the envelope face, side wall and neck; a metal getter > 
supported near and by and insulated from said grid 
cylinder and means to continuously heat said getter elec- - 
trically in parallel to the cathode heater when the latter 
is energized. 

3. An electron gun assembly for replacement use in 
a cathode ray tube having the screen face thereof lam 
inated by the use of a plastic which limits envelope heat 
ing to about 80 degrees C. for degassing; saidgun in 
cluding a ?rst grid cylinder of metal having a substantially 
closed ?at upper end and an open bottom; a ceramic disc 
secured across said cylinder intermediate to its ends;ia 
cathode tube having a closed upper end and an open 
lower end secured in and extending through said disc; a 
heater in said cathode tube; a metal sleeve surrounding - 
and spaced from the upper portion of said tube and en. 
gaging the disc and said ?at upper end of said grid 
cylinder to space the tube closed end therefrom; a get 
ter strip surrounding and secured .to said spacer and 

35 
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55 

comprising a metal effective to absorb residual gases in ‘ 
the tube at a temperature of the order of 200 degrees C.; 
a second getter strip surrounding and secured to said 
cathode tube below said'disc and comprising a metal 
effective to absorb gases in the tube at a temperature of 
the order of 800 degrees C. and getters mounted on and 
above the gun assembly to be ?ashed, after the tube is 
sealed, toward the envelope face, side wall ‘and neck. 

4. An electron gun assembly for replacement use in 
a cathode ray tube having a screen face subject to a m-axi-. 
mum IemPeratvre limit of about 80 degrees C. when de 

65 

70 

. 8: gassing; said’ gunw including in addition to conventional 
?ash getters used after pumping, at'least two low temper 
ature getters effective zthroughout thetv vlife : of the ‘tube 
whenever it is in use; a first grid incorporated‘in said gun 
and including a metal cylinderhaving a closed upper end 
and an open lower one; a ceramic disc secured across saidv 
cylinder intermediate its-ends; a metal cathode tube hav- 
ing aclosedupper ‘end and an open lower‘ endsecured 
in andextending through‘the center;of-said disc; ametal 
sleeve surroundingand spaced from the upper, portion of 
said cathode tube and engaging the disc and the upper end 
of said grid cylinderto space the tube closed end accurate‘ 
ly from said upper end of said. grid cylinder; a heater 
in said cathode tube; one of said low temperature getters 
surrounding and engaging theportion .of‘said cathodettube 
beneath said ceramic disc and the: second low temperature 
getter surrounding andengaging the said spacer sleeve. I 

5. The electron gun assemblyjas de?ned in .Claim 4 
in which said low temperature getter onthe cathode tube 
is; of ‘a material most effective tosorb gases when oper 
ated at ‘a temperature of ‘the order of 800 degrees C. 
and the second lowtemperature .getterbeing of material 
most effective tosorb gases when operatedat a tempera 
ture of the order of v200 degrees C. 

6. The electron gunassembly as defined in claim 4 in 
which the getter on the cathode is;a thinsheet of zirco 
nium welded to said cathode tube and the. getter on the 
spacer sleeve .is. a thin sheet of titanium welded to said 
spacer sleeve. . 

7. The electron gun-assembly as de?ned in claim~4 in 
which a further getter issupported adjacent said ?rst grid 
and comprised .of a metal having the gettering properties a‘ 
of zirconium and means connected‘ in parallel to said 
cathode heater to heat said further getter during opera 
tion of the‘ cathode ray tube. 

8. Anelectrongun assembly?for replacement use in 
a cathode .ray tube having a screen face limited to a maxi 
mu-mtemperature of 80 degree Cjwhen'de‘gassing and. 
including a ?rst grid,.in the form‘of an ‘inverted metal 
cup, a ceramic discsecured across said cup intermediate 
its length; a cathode: cylinder; extending axially through 
said disc, a heater in said cylinder, a metal sleeve’ larger 
thantsaid 'cylin'der'and smaller than the cup‘spacing the 
disc fromthe closed upper‘end of the cup and a strip of‘ 
gettermetal secured to the outer surfaceof-said sleeve and . 
effective to sorb gasesifrom the cathode ray tube interior 
at the temperature to which it is heated by the said cath 
ode cylinder heater. , 

9. 5The electron- gun assembly as de?ned in claim 8 in 
which said getter metal is titanium and the, temperature 
isof the order'of 200 degrees C.‘v , 

10. :The electron gun assembly as claimed in claim ,8 
including ‘a ‘second getter outside .of said metal cup and 
means in‘parallel to said cathode heater‘ to heatsaid sec~ 
0nd getter during tube use._ 

11. The :electron gun assembly‘as de?ned in" claim 10 
in which the cathode and getter; heater means have a 
total‘currentconsu-mption of the cathode heater alonein 
the original gun in the cathode ray tube. - - 
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