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This invention relates to an electron discharge
device. particularly suitable for use at high fre-
guencies. :

Push-puil tubes in ‘which the two electrode

b assemblies operating in push-pull as well as the
essential parts of' the oscillatory circuit have
heen accommodated inside one and the same
glass vessel or bulb have previously been sug-
gested. The particular purpose of such an ar-

10 rangement has been to make it unnecessary for

the current leads to carry RF currents, and as a

result such difficulties as are attendant upon the
sealing of the.current supply wires arising in
tubes of the conventional types are obviated. To
this end the lead for the high potential supplied
to the plate is connected with a point along the
internal oscillatory circuit where the alternating
pbotential is of zero value. The RF energy gen-
erated in the tube is delivered from the tube
and fed to the consumer or load by means of
capacitive coupling from the outside. This cou~
pling is usually effected by having on the outside
of the tube metallic surfaces such as laminations

‘or sheets or gauzes, which, conjointly with the

25 plates or anodes confined within the vessel, result

in coupling condensers.

Now, the present invention is concerned with
an improvement upon the type of tube previously
disclosed and which results in an appreciable
simplification both in structure as well as in
operation.

According to this invention, in a push-pull
tube the metallic parts which represent the outer
coats of the coupling condensers form the wall
or shell of the vessel. Inside these walls are
two push-pull connected electrode systems in-
cluding the essential elements of the oscillatory
circuit. Inasmuch as each anode or plate must
cooperate with an outer coat of the coupling
40 condenser the tube either in transverse or lonhgi-~
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tudinal sense is divided by an insulating, for ex- -

ample ceramic, partition into two parts which are
electrically separated from each other. This par-
tition, of course, concerns merely the walls or
shell of the vessel.

The novel features which I believe to be char-
acteristic of my invention are set forth with par-
ticularity in the appended claims, but the in-
vention ifself will best be understood by reference
to the following description taken in connection
with the accompanying drawing in which Pigure
1 shows a schematic section of an electron dis-
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charge device made according to my invention, .

and Figure 2 shows a schematic section of a
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modification of the electron dlscharge device
shown in Figure 1.

Pigure 1 illustrates a tube Whose metallic shell
is divided in the transverse sense by an insulation
body 3, the cup-shaped halves of the metal en~
velope heing denoted f and: 2.  Conjointly with
the anodes or plates 4 and.5, these halves con-
stitute the coupling -condensers before mentioned.
The leads brought to the consumer or load circuit
are united in some suitable manner with the
wall parts | and 2. The two cathodes 8 and 9
are united into a common construction unit, and
the same is true of the two grids § and 1. The
anodes 4 and % are inter-connected by a clip 10
whose inductance primarily governs -the . fre-
quency of the oscillations generated in the tube.
The lead {3 for the high potential of the plate
is connected with the symmetry point {1 -of this
clip. In a similar way the grid lead {2 is united
with the symmetry point of the connection be-
tween the grids 6 and T preferably in the form
of a metallic cylinder (4g. The insulation body
3 has a hole 12 through which the clip (0 may
be passed. Similar holes are formed in the insu-
lation body for the grid and the plate leads, the
said holes being conveniently sealed, say, by sol-
der at the end where the lead-wires come out
of the insulator piece.

The tube here disclosed, as will be noted, com-
bines in a simple way an electrode system suited
for the generation of ultra-short waves together
with the necessary coupling elements, and ar-
rangements are so made that none of the leads
is.called upon to carry RF energy, with the result
that such difficulties as will otherwise arise in
the construction of these leads
Contrasted with other tubes of the push-pull
type described, a tube as here disclosed offers
principally the merit that the mounting of dis-
tinet coupler means outside the tube shell is
obviated, and such mounting may in some in-
stances tend to make the mounting of the device
more difficult. For the purpose of supporting
the tube in the rack the tube preferably is propped
at suitable points of the insulator part 3. The
latter may, in fact, be built so as to make it more
adapted to this end.

Another embodiment of a tube according to
the invention is shown in Fig. 2. This tube is
divided longitudinally by an insulator part re-
sulting thus in two wall parts 15 and 16. Coop-
erating with wall portion {5 is the anode or plate
i1, grid 19 and cathode 21, while with the wall
palt 16 cooperate the plate 22, grid 20 and the
filament 18.  The lead 21 designed to bring in
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high potential for the plate is united again with
the point of symmetry of the connector bridge
26 between the two anodes IT and (8; similarly
the grid lead 25 is connected with the point of
symmetry of the connecting conductor 24 of
the two grids. These leads are brought through
the insulator part in a suitable manner.
Ceramics are particularly suited for the making

of the insulation body for the reason that these

may be readily fashioned in all kinds of forms and
shapes, and since they are easy to work. More-
over suitable methods have been suggested or
disclosed in the prior art by which the metallic
wall may be intimately united with the ceramic
partition piece. The material most convenient

~ for the metallic parts of a tube or vessel wall or
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shell is copper, though alsc other metals or al-
loys are serviceable, most especially those adapted
to result in excellent fusion or soldered junc-
tions with vitreous or ceramic intermediary part.

While I have indicated the preferred embodi-
ments of my invention of which I am now aware
and have also indicated only one specific applica~-
tion for which my invention may be employed, it
will be apparent that my invention is by no
means limited to the exact forms illustrated or
the use indicated, but that many variations may
be made in the particular structure used and the
purpose for which it is employed without depart-
ing from the scope of my invention as set forth
in the appended claims.

I claim:

1. An electron discharge device having an en-

velope comprising a pair of metallic cup-shaped
members with their open ends oppositely disposed
to each other, a partition of insulating material
between said cup-shaped members and sealing
said cup-shaped members together with an air-
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tight seal, a cathode member extending through
one of said cup-shaped members and  through
said partition to provide a cathode in each of
said cup-shaped members axially of said cup-
shaped members, & grid in each cup-shaped mem-
ber surrounding the cathodes. said grids being
connected and supported by a tubular member
extending through and supported by said par-
tition. an anode swrounding each of said grids,
a conductor connecting said anodes, and separate
conductors connected to said anode conductor
and to said tubular member for providing voltage
leads to said grids and anodes. '

2. An electron discharge device having an en-

velope comprising a pair of metallic cup-shaped
members with their open ends oppositely disposed
to each other, a partition of insulating material
between said cup-shaped members and sealing
said cup-shaped members together with an air-
tight seal, a cathode member extending through
one of said cup-shaped members and through
said partition to provide a cathode in each of said

_cup-shaped members axially of said cup-shaped

members, a grid in each cup-shaped memmber

surrounding the cathodes, said grids being con- :

nected and supported by a tubular member ex-
tending through and supported by said partition,
an anode surrounding each of said grids, a con-
ductor conrecting said anodes and separate con-
ductors connected to said anode conductor and
to said tubular member for providing voltage
leads to said grids and anodes, said partition en-
closing the separate conductors connected to the
anode conductor and the tubular member and
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providing a seal therefor between the metallic %

cup-shaped members. .
JOACHIM BOHME.



