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8 Claims.
1

This invention relates to electron space dis-
charge devices in which an electrode assembly
comprizsing a cathede, an anode and at least one
grid electrode interposed between the cathode and
anode are enclosed in a hermetically sealed evacu-
ated envelope, and more particularly to such elec-
tron discharge devices which are known com-
mercially as “subminiature electron tubes.”

Among the objects of the invention are sub-
miniature tubes embodying novel features which
make it possible to appreciably reduce their over-
all volume, to simplify their manufacture, and re-
duce the cost and the problems connected with
their manufacture.

The foregoing and other objects of the inven-
tion will be best understood from the following
description of exemplifications thereof, reference
being had to the accompanying drawings wherein

Pig. 1 is a vertical cross-sectional view of one

form of multi-electrode tube of the subminiature -

type exempiifying the invention, the tube being
shown in a scale of about 1 to 61%;

Figs. 2 and 3 are cross-sectional views along
lines 2—2 gnd 3-—3 respectively, of Fig. 1 on the
same scale; Pig. 3 also being s cross-sectional
view along line 3—3 of Fig. 2;

Fig. 1-A is a view generally similar to Fig. 1 of
the same tube on a scale of 1 {0 3%;

Fig. 2-A is a top view of the tube shown in Fig.
1-A on a scale of 1 fo 3Y;;

Figs. 4 and 4-A are views generally similar to
Figs. 1-A and 2—-A showing in comparison and on
the same scale the most compact prior art sub-
miniature tube of the same operating character-
istics as the tube of the invention shown in Pigs.
1-A and 2-A, Fig. 4-A being a cross-section along
line 4—-A—4-A of Fig. 4;

Fig. 5 is an elevational view of the flat side of
the anode electrode of the tube in Pig. 1,

g, 6 is a cross-sectional view along line 6—=6
of Fig. 5;

Pig. 7 is a cross-sectional view similar to Fig. 2
illustrating constiructional features of a modified
type of tube arrangement of the invention;

Rig. 8 is a cross-sectional view along line 8—3§
of Fig. 7;

Fig, 9 is an evelational view similar to Fig. 6 of
the portion of the anode electrode shown in Pig. 8;

Fig. 10 is a detailed vertical cross-sectional view
along line {8—{8 of Fig. 11 showing the suspen-
sicn of the end of a cathode element; and

7ig. 11 is a top view along line 1 {—{1{ of Fig. 10.

There are many applications requiring multi-
eiectrode electron amplifier tubes of the sub-

miniature type having extremely small dimen- &
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sions and able to operate with a high degree of
uniformity and efficiency. Among such applica-
tions are hearing aid amplifiers and radio broad-
cast receivers of a size small enough to be worn
hidden in a pocket of the user, amplifiers for
shortwave applications, such as television -signal
amplifiers, and other fields such as the field of
proximity fuses, in which space is at a premium.

Although the principles of the invention are
applicable to other types of subminiature tubes,
their application will he -described in connection
with a pentode-type tube shown in Figs. 1, 2 which
has a very wide field of use. The pentode tube
shown comprises a hermetically sealed evacuated
tubulay envelope 1, of a material such as glass,
which encloses an electrode assembly {2 provided
with a plurality of leads {3 which are hermetically
sealed in a terminal wall portion of the envelope
1o provide external circuit connections to the en-
closed electrodes.

The electrode assembly 12 comprises a cathode
shown in the form of a single longitudinally-ex-
tending filament 15, a control grid 18, a screen
grid 17, a suppressor grid {8 and an ancde struc-
ture 18. The several electrodes {5, 16, 17, 18, 18
are of the conventional type, and form internested
electrode structures which extend longitudinally
in directions generally pargliel to a common
longitudinal axis of the electrode assembly, and
the tubular envelope fi. The cathode {5 is the
central element of the electrode assembly and
may beformed of an oxide coated metal filament.
The several grids 16, 17, 18 are made in the form
of very fine metal wire about .001’’ to .004"’ in
diameter.

The inner grid {6 hasits wire supported on two
grid posts 26 likewise of wire, the grid (7 is sup-
ported on two grid posts 27 .and grid 18 is sup-
ported on two grid posts 28, The several grid
posts 26, 27, 28 of such miniature tubes are usudlly
formed of metal wires about .012’’ to .025’" in
diameter.

The electrode assembly also includes two
similar generally flat sheet-like insulating spacer
elements 31, commonly made of a material hav-
ing a high dielectric constant, such as.mica, which
support and hold properly aligned the .grid posts
26, 27,28 of the several grids as well as the cathode
structure 15 and the anode structure 19. In the
form shown, eachr of the spacer elements has in
its center an elongated hole 32 against the op-
posite narrow edge portions of which are posi-
tioned two spaced facing portions of the.cathode
filament {5 and of one.of the grid posts .26 of the
inner grid {8. Two spaced portions of each of the
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3
other grid posts 27, 28 are similarly held by addi-
tional small holes in the spacer element &1, so
that the several supports, posts and spacers form
a self supporting electrode assembly.

The several grids 18, 17, {8 are usually made
by winding a thin grid wire as a helical spiral
around the two grid posts, the individual turns
of the helix being swaged to the grid posts. The
anode structure 18 is shown formed of two alike
flat anode halves 41 of thin metal sheet material
which extend along the opposite outer sides of
the electrode structure 2.

Figs. 1-A and 1-B show the tube of Figs. 1 to
3 in reduced scale and the similar Figs. 4 and
4—-A show for comparison and on the same scale
one of the most compact and best prior-art sub-
miniature tubes of the same general type. The
tube of Figs. 4 and 4-A has generaily analogous
tube and electrode elements, including an en-
velope |1—I{, an anode {8——f and grid posts
26—I1, 27—1, 28—, forming with the spacer ele-
ments 31 a generally similar electrode assembly.
The anode §9—1 of the tube shown in Figs. 4
and 4-A is formed of two metallic sheet elements,
each anode sheet element {9-—{ being supported
by a pair of wire posts 29—1{ held in the spacer
elements 31— in the same manner as the simi-
lar grid posts. This made it necessary to pro-
vide thin spacer elements 3 of the electrode as-
sembly with two additional sets of two holes for
two pairs of wire posts 19—2 of the two anode
halves 18—{.

Since the anode structure of the prior art tube
shown in Figs. 4 and 4-A forms the outermost
region of the electrode assembly, the spacer ele-
ments 3{—I of the electrode assembly must be
sufficiently wide to provide firm anchorage for
the anode posts 19—1. Special manipulation
care is required in order to thread the several
sets of grid support posts 26—I, 27—I, 28—{ as
well as the additional ancde supports posts 29—
into their proper retaining holes of the support-
ing plates 8l-—{. Since in subminiature tubes,
the several electrodes must be crowded into a
very small space and all parts are delicate and
tiny, the assembly of the electrodes on their sup-
porting plates presented a difficult problem.

The problem will appear more clearly when
considering the actual dimension data of such
prior-art pentode tube, shown in Figs, 4, 4-A,
given below:

The overall length of the glass envelope, but
without the sealing tip projecting above the top
of the envelope, was about 13"’

The width of the envelope alohg the wider
side was about 3%’’.

The width of the envelope along the narrower
side was about 2/s"’.

The length of sealing of the tip was about %’’.

The distance between the sheet element {85—1
forming the anocde halves was about 7/es’”.

In the gain pentcdes each half was about %'’
wide, 5/16”’ long and .005’’ thick.

In the generally similar power pentodes the
length of each anode half was increased from
1s’’ to about 5’’ and the overall length of the
envelope was similarly increased from 1%’ to
about 1%’’,

The distance between the lower spacer element
3i—I[ to the electrode-lead seal-portion of the
envelope was about %’ in order to provide space
for connecting the terminal tail portions 18—2

of the two anode halves 19—I{ to each other and

to the sealed-in anode lead (3—I.
One of the wire posts 28— of the third grid
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had affixed thereto a resilient stpporting wire
which served to support and tension the upper
end of the cathode filament {5—{, this cathode
support extending about ¥ inch above the upper
spacer element 3i—i,

The getter holder 5i—I1 was supported by one
of the wire posts 28—1 of the third grid about
Y. inch above the upper spacer disk 3f—t. The
upper end wall of the giass envelope i § was spaced
about 1% inch away from the getter 5i—I.

In the most compact prior subminiature elec-
tron discharge tubes of the foregoing type, the
getter body required in order to secure the de-
sired degree of vacuum in the fiinished tube was,
as 4 rule, supported in a getter holder 51— car-
ried on the top of the electrode assembly and this
reguired the additional length of envelope for
accommugdating the getter holder.

The upper end walls of the envelope of such
pricr art subminiature tubes was also provided
with the usual exhaust tubulation through which
the envelope was exhausted, and which was
sealed off by heating upon completion of the
exhaust process. The tipping-off, or sealing-off,
of the envelope tubulation subjects the upper
envelope end wall to a permanent strain. Be-
cause of the small size of the subminiature tubes,
they cannot be subjected to annealing in order
to eliminate the permanent strain in the tip-off
region of the tube, since the amount of gas freed
by the annealing process would permanently im-
pair the operation of the tube. Since, as ex-
plained ahove, in the best and most compact
pricr subminiature electron tubes of the fore-
going type, the getter holder was placed adjacent
to the sealed off tubulation region of the envelope,
the envelope had to be made high enough to pro-
vide a space of approximately ¥ of an inch be-
tween the getter holder 5{—1{ of such prior tube
showua in Fig. 4 and the tip-off and region of the
envelope in order to assure that the high tem-
perature of the flashed getter body did not im-
pose an excessive strain on the permanently
strained tip-off region of the envelope.

According to the invention, the foregoing diffi-
culties are very mafterially reduced and the re-
quired width of the spacer elements and of the
electrode assembly of the most compact prior art
tubes is considerably reduced by using the anode
sheet elements as the getter holders and by form-
ing the thin sheet material of the anode struc-
ture so as to provide therein two spaced retainer
regions overlapping and clampingly engaging
facing edge regions of the two spacer elements of
the electrode assembly.

Furthermore, according to the invention, the
foregoing difficulties encountered with the getter
structures sre eliminated and an envelope struc-
ture of shorter length is made possible in such
subminiature tubes, by affixing the getter body
directly to the outer side of the sheet material
forming the anode structure. The getter body
is of such composition and of such size and mass
in velation to the anode structure to which it is
affixed as to make it possible 40 heat the anade to
properly degas it during the exhaust process
without materislly reducing the quantity of the
getter pody, and so that upon the completion of
the anode degassing procedure, sufficient getter
body is retained on the anode structure to effect
the required absorption of the remaining gases
in the envelope after the getter body is flashed.

Furthermore, the masses of getter body and
anode structure are sufiiciently small and they
are of such configuration, that upon heating the
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anode structure for the purpose of flashing the
getter body after the degassing of the anode
structure has been compieted—the quantity of
-ases releasad within the envelope by the anode
structure while it is heated to the higher tem-
perature at which the getter body is flashed—
are of the same order of magnitude as the quan-
tity of gases which are given off en flashing the
getter by the getter holder usually employed in
prior art tube structures of the subminiature
type.

One form of such ancde structure is shown in
detail in Figs. 1 to 3, 5, 6. A continucus body of
sheet meaterial is stamped to provide two alike
ancde halves &1 shaped to overlappingly engage
the orposite side edges 42 of the two supporting
spacers 3 and establish good clamping engage-
ment therewith so as {o be retained firmly in
operative position thereon. The anode halves
41 are interconnected by a junction portion
4{-A and they may be stamped out therewith in
one operation. In the form shown, the clamp-
ing engagement between the retainer regions of
the anode halves with the spacer element is se-
cured by sheping the retainer regions of each
anode sheet element into a generaliy-U-shaped
channel formation 44 the sides 45 of which are
pressed into frictional iclamping engagement
with the opposite surfaces of the edge region of
the spacer element 3{, in the manner shown in
Figs. 3, 5, 6.

Figs. 3, 5, 6 show how the anode structure of
such subminiature tube of the invention is ar-
ranged to serve as a protective support for the
getter body. Each of the two ancde sheet ele-
ments 4 of the anode structure may be formed,
as usual, of nickel sheet material having a thick-
ness of aprroximately .005”7. In pentodes which
are designed for operation as voltage gain tubes
and power tubes, the area of each sheet section
of the anode is about % x % inch and for power
tubes about % % 5% inch. The total mass of each
anode section formed cof such sheet element
s X ts inch is about 060 to .100 grams. In
power tubes the area and mass of such anode
sheet section is about twice as great.

This feature of the invention is based upon the
discovery that an ancde sheet element of the
character given above may be utilized as a direct
supnert for a sufficient quantity of a getter body
to effect the required absorption of gases remain-
ing in the envelope after the exhaust process has
been completed, provided that such getter bodies
are formed of compounds which have the prop-
erty of vaporizing at a temperature appreciably
higher than the temperature to which the sheet
element of such anode body has to be heated to
prouverly degas it during the exhaust process, so
that upon completion of the anode degassing
procedure, the getier body on such sheet element
may be heated to the temperature required for
flashing and effecting the required absorption of
the remaining gases in the envelope. Getter
compounds meeting these reguirements are well
known and they have been commercially avail-
able for a number of years past. Among such
commercially avallable getier compounds are
barium titanate, barium beryliate, barium
aluminum alioy and others. In subminiature
tubes of the invention, the mass of the anode
body, constituting the suppoert of the getter body,
which has to be heated when fiashing the getter
body, is made sufiiciently small so that upon
heating it to the temperaturs of flashing the
getter, the additional gases given off by the anode
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body do not impair the required degree of vac-
uum which has to be secured within the envelope.
Furthermore, in subminiature tubes of the in-
vention, the quantity of additional gases given off
by the anode body when heated to a temperature
at which the getter body is flashed, is of the
order of the additional gases which were given
off by the getter holder employed in prior art
subminiature tubes such as shown in Figs. 4,
4—A,

As shown in Figs. 1 to 3, 4, 5, each of the two
separate sheet sections 4{ of the anode structure
{8 extending on the oppoesite sides of the elec-
trode assembly is utilized as a support and con-
tainer for its own getter body. In order to prop-
erly hold the getter body 59 on the anode sheet
element 44, a small pocket 5! is formed therein.
As indicated in the drawing, the pocket is formed
by s stamping operation which folds a generally
central portion of the sheet element 41 into an
cutwardly projecting pocket 51 so that the side
of the generally flat sheet element 41 facing the
electrode assembly has a flush surface and is
without any protrusion so that it may be brought

5 very close to the next adjacent inner electrode

element, such as the grid §8.

It is well known that the greater the amount
of getter material available in a tube, the longer
the life expectancy of the tube. As indicated in
Fig. 6, the outward protrusion formed by the
getter pocket 81 is less than the protrusion formed
by the retainer crimps or folds 42 which serve to
fasten the anode to the supporting spacers 3i.
By making the electrode assembly with two anode

n- sheet elements 41, each having an outwardily fac-

ing pocket 8i with the getter body affixed there-
to, the tiny electrode assembly of such subminia-
ture tube may be provided with g large excess
of getter body compound, thereby assuring a
better vacuum during a prolonged life of the tube,
a critical factor in such subminiature tubes.

The getter arrangement shown not only re-
duces the length of the subminiature tubes, but
has a number of other advantages. It simpli-
fies the assembly by eliminating a separate get-
ter holder and the procedure of fastening it to
the electrode assembly. Furthermore, it enables
more efficient degassing by reducing the overall
mass of the elecirode assembly. In particular,
if instead of following the invention, a separaie
getier holder were affixed to the anode sheet ele-
ment, it would be necessary-—in order to raise such
ancde supported getier holder to the getter flash-
ing iempersture-—toc raise the ancde sheet ele-

i ment to a considerably higher temperature, and

at such higher temperature the anode kody would
release a much larger quantity of gas than with
the getter arrangement of the invention. For
exampie, while the anode body of a subminiaiure
tuke of the invention has to be heated to ap-
proximately 900°-950° C. to flash the getter, the
anode body of a subminiature tube having g get-
ter hoider affixed to the anode, would have to
ke heated to a temperature 50° C. higher or more

5 for flashing its getter hody.

In Figs. 7 to 9 is shown a meodified arrange-
ment for securing clamping engagement between
the retainer regions of the anode sheet element
with the edge regions of the spacer elements
of the electrode assembly.. The edge region
of the spacer element 3{—3 to which the retainer
region of the anode sheet element is to be clamped
is provided with a tongue-like projection 55 and
the retainer region 84—3 of the anode sheet ele-
ment is cut and bent to provide two -outwardly
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bent fongs 56 so that the tongue 35 of the spacer
element may be forced within the slot between
the two tongs 88 of the sheet element for estab-
lishing frictional clamping engagement therebe-
tween.

As indicated in detail in Figs. 10 and 11, the
upper support of the flamentary cathode 1§ of
the tube shown in Figs. 1 to 3 is formed by & lon-
gitudinal portion thereof locaied adjacent an in-
wardly facing short edge region of the elongated
opening 22 formed by two edge sections 33, ex-
tending at an angle of about 450°.

In prior art cathode suspensions of this type,
the filamentary cathode support projecting above
the upper spacer 3! generally rested only against
a knife-like edge of the edge regions 33 of the
opening $2. Tubes formed with such cathode
support gave a great deal of troubie due to micro-
phonics because this cathode support did not
provide the degree of damping required for sup-
pressing vibraticns of the cathode when the tube
was subjected to external vibratory forces.

The cathode mounting shown in Figs. 10 and 11
eliminates the foregoing difficulties by provid-
ing the filamentary cathode support eimerging
above the opening in the supporting spacer 31
with a sharply bent section &f forming with the
part of the filament support &5 extending in-
wardly through the hole §2 and angie of the order
of 140° down to about 85° so that substantially
the entire region of the filament support 85 fac-
ing the edge region of the hole is held in posi-
tive coupling engagement 1ii
tively suppressing and damping physical vibra-
tions transmitted to the cathode.

In general, by providing subminigture tubes
of the invention with the anode and geiter ar-
rangement of the type described above, the spac-
ing of the flat anode sheet elements &{ from

the facing flat side wall of the envelope may be a5

reduced to a distance of the order of aboui .01
or even less. Furthermore, the spacing of the
upper insulating support from the adjacent up-
per end of the envelope may be reduced io a
distance of the order of about .090’’ or less. This
makes it possible to rveduce the overall volume
of such tube by 209 or more, a factor of great
practical importance in such tubes.

It will be apparent to those skilled in the art
that the novel principles of the invention dis-
closed herein in conunection with specific exem-
plifications thereof will suggest various other
medifications and applications of the same. It is
accordingly desired that in construing the breadth
of the appended claims they shail not be limited
to the specific exemplifications of the invention
described above.

We claim:

1. In an electron space discharge device: a
cathode electrode, an anocde electrode and at least
one grid electrode interposed between the cathode
and anode electrodes; said electrodes exterding
longitudinally generally parallel to a cocmmon
axis, a sealed generally-tubular envelcpe enclos-~
ing said electrodes and extending generally co-
axial therewith; two generally-flat shect-like in-
sulating spacer elements extending transverse
to said axis and supporting the opposite ends
of said electrodes in their operative positions snd
holding them spaced from the envelope; said
anode electrode having a continuous metallic
sheet element extending along a wall region of
said envelope and constituting a barrier separat-
ing the other electrodes from said wall region;
and a body of getter material affixed directly to

therewith for eilec-.
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8
the side of said sheet element facing said wall
region for confining vapor of said material to the
region of the envelope wall facing said sheet ele-
ment: said continuous metallic sheet element of
the anode electrode having two spaced retainer
regions having frictional clamping engagement
with facing edge regions of the two spacer ele-
ments for securing said anode electrode to said
spacer elements,

2. In an electron space discharge device: a
cathode electrode, an anode electrode and at
least one grid electrode interposed between the
cathode and anode electrodes; said electrodes ex-
tending longitudinally generally parallel to a
comimon axis; & sealed generally-tukular envelope
enclosing said electrodes and extending generally
co-axial therewith; two generally-flat sheet-like
insulating spacer elements extending transverse
to said axis and supporting the opposite ends of
said electrodes in their operative positions and
holding them spaced from the envelope; said
anode electrode having a continuous metallic
sheet element extending along a wall region of
said envelope and constituting 2 barrier separat-
ing the other electrodes from said wall region;
and a body of getter material affixed directly to
the side of said sheet element facing said wall re-
gion for confining vapor of said material to the
region of the envelope wall facing said sheet ele-
ment; a portion of said sheet element forming a
pocket having an open side facing said envelope
wall for retaining said getter material; said con-
tinuous metallic sheet element of the anode elec-
trode having two spaced retainer regions having

.- frictional clamping engagement with facing edge

regions of the two spacer elemenis for securing
said anode electrode to said spacer elements.

3. In an electron space discharge device: a
cathode electrode, an anode electrode and at least
one grid electrode interposed between the cath-
ode and anode electrodes; said electrodes extend-
ing longitudinally generally parallel to a com-~
mon axis; a sealed generally-tubular envelope of
generally oblong cross section enclosing said elec-
trodes and extending generally co-axial there-
with; two generally-flat sheet-like insulating
spacer elements extending transverse to said axis
and supporting the cpposite ends of said elec-
trodes in their operative positions and holding

3 them spaced from the envelope; said anode elec-

trode having at least two interconnected opposite
anode sections each formed of a generally-flat
continuous metallic sheet element extending
along opposite generally-flat wall regions of said
envelope and constituting a barrier separating
the other electrodes from said wall regions; and a
body of getter material affixed directly to the side
of said sheet element facing said wall region for
confining vapor of said material to the region of
the envelope wall facing said sheet element; a
portion of said sheet clement forming a pocket
having an open side facing said envelope wall for
retaining said getter material; each of said con-
tinuous metallic sheet elements of the ancde
electrode having two spaced retainer regions hav-
ing frictional clamping engagement with facing
edge regions of the two spacer elements for se-
curing said anode electrode to said spacer ele-
ments.

4. In an electron space discharge device: s
cathode electrode, an anode electrode and at least
one grid electrode interposed between the cath-
ode and anode electrodes; said electrodes extend-
lng longitudinally generally parallel to a common
axis; a sealed generally-tubular envelope enclos-
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ing said electrodes and extending generally co-
axial therewith; two generaily-fiat sheeg-like in-
sulating spacer elements extending transverse {0
said axis and supporting the opposite ends of said
electrodes in their operative positicns and hold-
ing them spaced from the envelope; said anode
electrode having a continuous metsllic sheet ele-
ment extending along 2 wall region of said en-
velope and constituting a barrier separating the
other electrodes from said wall region; said con-
tinuous metallic sheet element of the anode eizc-
trode having two spaced retainer regions having
frictional clamping engagement with facing edge
regions of the two spacer elements for securing
said anode electrode to said spacer elaments,

5. In an electron space discharge device: 2
cathode electrode, an anode electrede and at least
one grid electrode interposed between the cathede
and anode electrodes; said electrodes exXtending
longitudinally generally parallel to & cominon
axis: a sealed generally-tubular envelope of gen-
erally oblong cross section enclosing said elsc-
trodes and extending generally co-axial there-
with; two generally-flat sheet-like insulati
spacer elements extending transverse to sgid axis
and supporting the opposite ends of said elec-
trodes in their operative positions and holding
them spaced from the envelope; said anode elec~
trode having at least two interconnecied opposite
anode sections each formed of a generally flat
continuous metallic sheet element extending along
opposite generally flat wall regions of said en-
velope and constituting a barrier separating the
other electrodes from gaid wall regions; each of
said continuous metallic sheet elements cof the
ancde electrode having two spaced retainer re-
gions having frictional clamping engagement with
facing edge regions of the two spacer elements
for securing said anode electrode to said spacer
elements.

6. In an eleciron space discharge device: a
cathode elzctrode, an anode electrode and at least
one grid electrode interposed hetween the cath-
ode and ancde electrodes; said anocde electrode
comprising two zenerally flat anode sheet ele-
ments extending parailel to each other and con-
fining the space cceupied by the cther electrodes;
caid electrodas extending longitudinally general-
1y parallel toc a common axis; a sealed generally-
tubular envelope of generally oblong cross sec-
tion enclosing said electrodes and extending gen-
erally co-axial therewith and having two gen-
erally flat wall regions facing said anode sheet
elements; two generally-flat shezt-I'ke insulat-
ing spacer elements extending transverse teo said
axis and suprgorting the opposite ends of said
electrodes in their cperative positions and hold-
ing them spaced from the envelope; said anode
sheet elements extending along opposite general-
ly flat wall regicns of said envelope and being
spaced from the facing fiat envelope wall portion
from the other flat anode sheet element so as to
constitute a barrier separating the other elec-
trodes from said wall regions; each of said con-
tinuous metallic sheet elements of the anode elec-
trode having two scaced retainer regions hav-
ing fricticnal clamping engagement with facing
edge regions of the two spacer elements for se-
curing said anode electrode to said spacer ele-
ments: a getter hody affixed to at least one of
said sheet elements; said getter body being of 2
maierial which vaporizes at a temperature ap-
preeiably higher than the temperature to which
the sheei elzment has to be heated to properly
degas it during the exhaust process and contain-
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ing sufficient getter material so that upon com-~
pletion of the ancde degassing procedure the get-
ter body on said sheet element is sufficient to
effect the required absorption of the remaining
gases in the envelepe.

7. In an electron space discharge device: a
cathode clectrode, an anode electrode and at least
one grid electrode interposed between the cath-
ode and anode electrodes; said anode electrode
comprising two generally flat ancde sheet ele-
ments extending parallel to each other and con-
fining the space sccupied by the other electrodes;
id electrodes extending longitudinally general-
1y parallel to 2 common axis; a sealed generally
tuwhular envelope enclosing said electrodes and
exiending generally co-axial therewith, and hav-
ing two generally flat wall regions facing said
anode sheet elements; two sheet-like insulating
spacer elaments extending transverse to said axis
and supvorting the opposite ends of said elec-
trodes in their operative positions and holding
them spaced from the envelope; said anode sheeb
elements extending along opposite wall regions
o? said envelope and being spaced from the fac-
inz flat envelope wall portion by a distance small-
er than the distance separating it from the other
flat anode sheet element so as to constitute a
barrier separating the other electrodes from said
wall region; at least one anode sheet element
having an intermediate sheet portion which is
deformed to provide by itself an endless pocket
wall projecting outwardly toward the facing flat
wall region of the envelope; said pocket space
having an open side facing g flat envelope wall
region; and s body of getter material held in
said pocket in such position that upon evapora-
tion, vapor of said getier material shall be con-
fined to the region of the envelope wall facing
said sheet element; the mass of the anode which
hag to be heated for securing desired evaporation
of the gester body being sufficiently small so that
the additional gases given off by the heated anode
do not substantially impair the required degree
of vacuum.

8. In an electron space discharge device: &
cathode electrode, an anode electrode and at least
one grid electrode interposed between the cath-
ode and ancde electrodes; said anode electrode
comprising two generally flat anode sheet ele-
ments extending para’lel to each other and con-
fining tha space occupied by the other electrodes;
said electrodes extending longitudinally generally
parallel to a common axis; a sealed, generally
tubnlar envelope of generally oblong cross-sec-
tion enclosing sa‘d electrodes and extending gen-
erally co-ax'al therewith, and having two gen-
erally flat wall regions facing said anode sheet
elements; two sheei-like insulating spacer ele-
ments extending transverse o said axis and sup-
porting the ovposite ends of said electrodes in
their operative positions and holding them spaced
from the envelops; said anode sheet elements
extending aleng opposite generally flat wall re-
gions of said envelope and being spaced from
the facing flat envelope wall portion by a distance
smsller than the distance separating it from the
other fla; ancde sheet element so as to consti~
tute a barrier separating the other electrodes
from said wall regions; each of said anode sheet
elements having an intermediate sheet portion
which is deformed to provide by itself an endless
pocket wall prejecting cutwardly toward the fac-
ing flat wall region of the envelope; said pocket
space having an open side facing a flat envelope
wall region; and a body of getter material held
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in said pocketi in such position that upon evap- REFERENCES CITED
oration, vapor of said getter material shall be:
confined to the region of the envelope wall fac-
ing-said sheet element; the mass of the anode
which has to be heated for securing desired evap-
oration of the getter body being sufficiently small
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so that the additional gases given off by the heat- 1,628,987 King May 17te1927
ed anode do not substantially impair the required 2955 083 Rrim - Aug 3 1944
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