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The present invention concerns. structure of
electron discharge tubes especially designed for
operation at high frequencies. In particular the
invention provides, according to certain char-
‘acteristics thereof, arrangements and electrode
structures for simple or multiple electron dis-
charge tubes which permit the convenient appli-
cation of feed connections or output connections

in the forward transmission lines of the several

electrodes. In addition the invention also pro- 10 faces 8 and I1, although shown as truncated
vides-arrangements for such connections. cones, “are, so far as possible, formed in such

The invention will be described in detail in manner as to follow the imaginary curves of
the following description ‘in connection ‘with junction which are theoretically required.to pre-
several -illustrative - embodiments represented in serve the uniform' gradient between the struc-
the attached drawings, wherein 15 tures of the anode and the grid.

Figs. .1 and 2 represent two simple electron The cathode structure consists of a filament 14
discharge tube structures incorporating certain spirally wound, for example, on an imaginary
features of the invention; cylinder coaxial to the cylinders of the grid and

PFig. 3 shows an end view of these two struc- anode and supported and fed in known manner
tures; 20 by two stems 15 and 16 which pass through the

Figs. 4, 5 and 6 represent three embodiments press 5. On the outside of the envelope the two
of double electron discharge tubes incorporating stems 15 and 16 are placed as shown within the
certain characteristics of the invention; and inside of a conductive screen 17 in such manner

Fig. 7 schematically represents an arrange- as to form g shielded pair coaxial to the connect-
ment of a multiple tube according to the features 25 ing cylinders. 13 and 9 of the grid and anode.
of the invention. Here, also, the diameters of this screen 17.and

The structure of the electron discharge tube of the grids cylinder I3 are in the same ratio as
represented in Fig. 1 comprises an envelope in the diameter of the imaginary cylinders 10 and
which a vacuum is provided and which is con- 14 of the active parts of the grid and filament.
stituted by tubular anode i, closed at one end by 39 This ratio, as well as the previously mentioned
a base 2, and an insulation portion 3 of glass, one, is preferably provided in such a way as to
for example, sealed onto widened portion 4 of have a value which is well known in the art of
the anhode and joined to a press 5 by a tubulation coaxial transmission lines. In this way the feed-
or ‘inverted annular press 6. Anode 1, base 2, ing of the electron discharge tube circuit is
widened portion 4, on the one hand, and the 35 effected by means of a three conductor coaxial
portion 3, the presses 5 and 6, on the other hand, line 9, 13, 11,'as seen in plan view in Fig. 3.
may clearly each be formed of a single piece or In the embodiment shown, an end cap 18 is
on the other hand may be independently sealed provided on the grid to play the part of a screen
together. between the grid cathode space of the base 2 of

The lead-in connection of the anode consists, 40 the anode. - With respect to the assembly, the
as shown, of a cylinder 7 pressed upon it in cathode and grid electrodes are first assembled in
intimate electrical and mechanical contact (for insulating portion 8 of the envelope, while said
example, pressed on by force and brazed at its assembly is mounted. Then when the assembly
ends) which is joined by a conical portion 8 and is'mounted in"anode I, one can. thus determine
a cylinder of larger diameter 9. 45 with precision the value of the capacity be-

;The grid of the tube consists of a grid of tween base 2 and the anode and screen 18 of
spiral wires or squirrel cage or other form around the grid. o
mounting bars such as represented-at {0. These The structure represented in Fig. 2 is in gen-
mounting bars |0 are fixed, for example, brazed, eral analogous to Fig. 1, especially in so far as
onto a piece 1l having the form of truncated 50 the arrangement of the lead-out .connections
cone terminated at each side in cylindrical por- from the electrodes in the form of a three con-
tions. - Conducting stems 12 extend to and join "ductor coaxial line is concerned. 'In this figure;
onto said piece on the opposite side from the the same reference characters as shown in Pig. 1
active portion- 18 of the grid, said conducting are applied to the corresponding elements; '

stems being' dispesed along the generatrixes of

i 3

3]

an imaginary cylinder and serving as supporting
connections and lead-out connections which pass
through the annular press 6. .On the outside
of the tube these stems 12 are fixed on the
periphery of a real conductive cylinder {3 which
is coaxial with cylinder 19 of the anode.. The
diameters of the cylinders 9 and 13 are the same
ratio ‘as the diameter of the anode {1 and the
imaginary surface of grid 18. 'The joining sur-

However, supports 19 of the grid are extended
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and bent in such a way as to extend to and join
electrically and mechanically around a metal
plate provided with peripheral brim 20 for seal-
ing to insulation portion 3 of the envelope and
for electrical and mechanical attachment of the
feed cylinder 3. Also, conductors {5 and 16
supporting and feeding the filament pass through
two sleeves 21 and 22 of larger diameter which
form part of the plate {8 and are sealed in in-
sulating sleeves 23 and 24, which themselves are
sealed to the conductive sleeves 21 and 22 ex-
tended to such a point as to avoid: discharge
along the insulation between the connections of
grid and cathode.

At the other end of the tube.is shown an anode
structure different from that of Fig. 1.. In this
tube anode I is open at both ends and is sealed
onto a balloon 25 made of glass, for example,
and the outside cylinder 1 is extended all around

- this balloon, as shown at 28, whether it be by
an external metalization of the balloon or by a
continuous metal envelope. or. by a metallic
screen: or trellis. Such an end structure has the
advantage compared to that of Fig. 1, that the

- assembly of - the tube is facilitated. For before
sealing the balloon 25 tools. may. be passed
through anode 1.. The capacity. between the
screen of grid-18:and the base 26 of the ancde is
then not known, but is made very small in
consequence: of the relatively large spacing be-
tween said screen {8 and- the metallic ceat-
ing. 26.

One seges that the -section of Fig. 3.can. again
be considered ras applicable:to the: structure of
Fig. 2, aside from the fact that the press 5 must
be replaced by two insulating sleeves 23 and:24.
Tt is clear thab the anode may-be cooled if de-
sired-in. eny suitable manner, either: by circula-
ticn: ofrcooling: fluid- within a: skirt which: is. pro=-
vided for: this: purpese around this: anode; or
simply by providing on the surface of ‘cylinder 7
little cooling. wings. The anode |, may, more-
over, consist either of 'a. metal plate which is
beaten out or shaped in some other-manner or a

bar which:is hollowed: out:so-as:to contain the .

other electrodes.

In addition, it is clear. that in the structures,
as well as.in those hereafter to be described, ad-
ditional electrodes, for example; grids, could be

added. to the tubes without. departing from the ;5

scope of the invention.

A tube structure.such, as described, is clearly
well suited for the: operation at high frequencies
especially in . consequence of the-lead-out ar-
rangements which- assure short range connec-
tions within the .tube. However, in systems-op-
erating -at high frequencies: it _is nearly always
desirable to.provide circuits capable of -operating
in push=pull manner and in consequence it is
desirable- to provide- double. tube- structures for
this-purpose. .- Various ‘ways. of app_lyin_g the in-
vention to such double tubes will now be de-
scribed:

In-the case where anode l is formed-by-a.solid
bar, hellowed out to contain the: other:electrodes,
there is no need for a.drawing to explain the

" arrangement of such a double tube. Tt is suffi-
cient to consider, for example, one of the Figs. 1
and.2, and:to complete it-by a:structure which
is- symmetrical- with respect to: a plane. perpen-
dicular to-the longitudinal axis passing near the
end-of the anode. However, such a structure
will necessitate pumping operations. unless a pas-
sage be. estaplished. through. the solid-portion of
the bar which serves as-an-anode.
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A similar arrangement could clearly he adopt-
ed with a thin walled anode, stch as represented
in Pigs. 1 and 2, the two end structures being
sufficiently spaced from each other. However,
it may be advantageous in certain cases to aban-
don the three-conductor coaxial output line and
use in its place two or several transmission lines
extending from the electrodes of the arrange-
ment. Figs. 4, 5 and 6 show three examples of
such structures.

In the structure of Fig, 4, the cylindrical ancde
27 is open at its two ends and on these ends are
sealed insulated balloons 28 and 29 which may,
for example, be of glass. In cylinder 27 there is
fixed; for instance by brazing, a short conduc-
tive tube 38 on the open end of which is sealed
insulating balloon 3. On the inside of the air
tight envelope thus formed, there is disposed a
grid structure consisting of an elongated cylin-
der 32 coaxial to anode 27 and supported at its
center by a-stem 33 serving as a lead-in conduc-
tor. - Stem 33.passes coaxially. through sleeve 30
and- passes  out of balloon 3! through seal 34,
for: instance, a direct glass metal:seal as shown.
At each end of tube 33 there are fixed, for ex-
ample by brazing, a certain . number: of posts 35,
26, parallel to the generatrixes of the cylinder 33
on - which  are ‘wrapped - the - grid- threads, not
showi.. On the inside of these: grids and slong
their length: are- disposed. filamentary. cathodes
31 and 388, respectively, carried by supporting and
iead-in stems 39 and 40 which pass through the
balloons 28 and- 29 through seals, such as-shown
{for example at- 4i and 42. Screens may, as
shown at 43 and 44 be provided at the ends of
the-grids 37 and 38.

Two coaxial lines may then be provided at the
two ends of the structure in the manner shown
in Figs. 1 and 2 by means of cylinders attached
to anode 27 and extending coaxially with respect
to the axis of the complete structure, the other
conductor of:these coaxial lines being constituted
by cylinders forming the screen for the lead-in
conductors of the -cathedes. A third coaxial
line may, if desired, be provided between.the
anode sleeve 39 and the grid conductor-33 in the
same way: A jacket for water or other. cooling
fluid: may- be: provided: around the: anode. The
continuity- of. the- grid- structure -avoids all. un-
desirable electron couplings between the ends-of
the filaments and the anode.

In such a double structure, it may neverthe-
less be. desirable to be able to withdraw energy
from the grid. Consequently, as.shown. in. Fig.

. 5, one may provide on-the anode: 27 two other

cylindrical sleeves £§-and- 485, schematically: dis-
posed -on each side of the axis of the sleeve.39
and. on-the other side. of the anode. These
sleeves 45 and 4§ carry sealed on to them in-
sulating balloons 47 and 48.through which pass
the lead-in conductors of grids 49 and. 50, by
means of seals 51 and 52, for example. These
conductors 49.and 50 may constitute. a parallel
wire line. The rest of the structure being iden-
tical to Fig. 4 will not be described in detail .and
the:- same numerical references are assigned-to
corresponding elements, as. is.the case also.in
the structure of Fig. 6.

In this Fig. 6, however, the two balloons-28 and
29- at..two ends. of the anode 271 are no longer
passed. through by the lead-outs of the filaments
of the: two active sfructures. These. structures
operate in the case of this figure with filaments
53 and 54 in series, fed by conductors 55 and:56

- which extend longitudinally on the inside of the
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grid cylinder and pass out at right angles, as
shown through an ingulating balloon 57 sealed
to a fourth cylindrical sleeve 58 of the anode 27.
This lead-out is effected in the middle of the
tube between the lead-out conductors of the grid.

Still another utilization of the structures de-
scribed in the invention may be visualized: for
tubes which are no longer double but multiple.
In this case schematically represented in pian
view in Fig. 7 a certain number of simple struc-
tures are schematically assembled around an
axis. ‘Such an arrangement requires no addi-
ticnal  description; being self-explanatory - in
accordance with the descriptions of the preced-
ing figures.

Although the invention has been described in
the case of certain particular examples of em-
bodiments, it is clear that it is not limited thereto
in any respect, but is, on the contrary, susceptible
of numerous modiiications and adaptations with-
cut departing from the domain of the invention.
In particular all of the appropriate structures
cof filaments and grids may be used in devices in-
corporating the characteristics of the invention.

What is claimed is:

1. A high frequency vacuum tube arrangement
comprising a cylindrical anode forming a part of
the envelope, a grid electrode assembly arranged
on a cylindrical surface of a given diameter ar-
ranged concentrically of said anode, a concen-
tric transmission line external of said envelope,
means interconnecting said outer conductor and
said anode, and means interconnecting said inner
conductor and said grid, each of said intercon~
necting means comprising a generally conical
tapering member, one of said conical members
being disposed within the other of said conical
members, whereby a substantially uniform gra-
dient between the anode and the srid structures
is obtained. ‘

2. A high frequency tube arrangement accord-
ing to claim 1 in which the respective radii of
each of said members at any given point along
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the axis of said tube bears substantially the same
ratio as the ratio of the respective radii of the
conductors of said concentric transmission line.

3. A high frequeéncy tube according to claim 1,
further comprising a cathode having a eylindri-
cal surface concentrically arranged within said
grid electrode assembly and means for energiz-
ing said cathode, comprising a shiclded conductor
palr, the shield of said pair being arranged con-
centrically within said inner conductor and hay-
ing stbstantiaily the same diametral ratio to said
Inner conductor as said ecathode cylinder has to
said cylindrical surface,

4. A" vacuum tube structure comprising an
ancde -of  substantially cylindrical form, glass
bulbs sealed at each end of said anode, a tubu-
lar grid support mounted concentrically within
said ancde, a set of grid wires at each end of said
tube coonerating with said anode, cathode struc-
wures arranged concentrically of said grid wire
set - and ‘supported by leads through said glass
bulbs, a further glass seal substantially ‘at a
longitudinal midpoint on the periphery of said
anode, and a rod fastened substantially at the
center of said tubular support and extending
generally radially of said anode and supported in.
sald further glass seal to maintain said tubular
support in position. :

8. A vacuum tube structure according to claim
4, further comprising output leads comprising
rods -connected at one end to symmetrically
spaced points on said tubular support; and lat-
eral extensions in said anode concentrically ar-
ranged outside each of said leads,

6. ‘A vacuum tube structure according to elaim
4, further comprising cathode energizing leads
arranged within said tubular support, said tubu-
lar support and said anode being provided with
an’ opening substantially mid-way along their
lengths, and means for supplying the filament
heating current to said cathode energizing leads
extending through said openings.

EMILE LABIN.




