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" For. the transmission orpxoductlon of 'jv'l'jlitra‘

short waves,-a number of arrangement of conriee-

tions have been developed of which especially the

brake field connections have proved to be suit-
able for the shortest waves. Asis known, the ex-
citation of the oscillations is understood to be

effected in such a way that the electrons issued .

by an emission cathode are attracted with a great

~'of  ‘miutually

force by a highly positive electrode but, owing tc

their proper velocity attained thereby, they fly
past the electrode and on their further way are
caused by an electric or magnetic brake field to
turn back. The whole process is performed by
oscillations and may be influenced by a corre-
sponding control and tuning of systems connected
therewith, both according to the amplitude and
with respect to the frequency. In spite of all ab-
pliances employed, the action of these brake field
connections is limited with respect to the effect
obtained. This effect will be the smaller, the
shorter the generated or transmitted wave is.
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and in central longitudinal secticn a simple em-
bodiment of the invention; T

- Fig. 2 illustrates in central transverse section
and in-central longitudinal section another em-
bodiment of the invention, providing a plurality
‘ concentric ~electron oscillation
spaces; ‘

- Fig, 3 illustrates in central longitudinal section
and in transverse section another embodiment of
the invention. :

Fig. 1 shows a constructional example in the
most simple form. 1 is a cathode capable of
emitting electrons, 2 is a perforated grid-like
anode to which a high positive potential+-+is
applied, 3 is a brake field electrode. The above

-referred to cathode, anode, and electrode are en-
. cased in-an evacuated glass vessel 8. Conductors
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The present invention provides means for in- -

creasing the output of ultra short wave energy
and especially for extending towards ultra short
waves the limit of the possibility of generation
or excitation. '

According to the invention, the cathode or the
prake field electrode is'capable of emitting sec-
ondary electrons at a ratio to primary electrons
greater than unity upon impact by such primary
electrons. Instead of, or in conjunction with,
said electrodes there may be provided additional
separate auxiliary electrodes with an emission of
secondary electrons. The preferably sensitized
brake electrode or auxiliary electrode may be
made on its part, due to the emission of second-
ary electrons, the source of a new oscillation s0
that there will result a cascade-like series con-
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nection of excited oscillation systems. The elec-

trodes may be arranged suiecessively in one direc-
tion, as plane electrodes or also in a circularly
symmetrical construction as concentric cylinders.
The individual electrodes have to be perforated
so as to permit the secondary electrons released
on one side to pass through to the other side.
Of course, the spaces between the electrodes and
also the potentials or potential differences ap-
plied must be adapted to the durations of a cycle
or to the frequencies. The electrodes may also be
connected with corresponding resonance systems,
or may be constructed as such.

The invention is illustrated by way of con-.
structional examples in the accompanying draw-
ing in which—

Fig. 1 illustrates in central transverse section
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{f; 12 and (3 are sealed in the walls of the
evacuated vessel 8 and are connected respectively
at their inner ends to the cathode i, anode 2 and
electrode 3, it being understood that such con-
ductors are connected in the usual way when it
ijs desired to connect the same in & proper circuit.
The brake field electrode possesses in the usual
manner a potential of zero voltage or a small
positive or negative potential with respect to the
cathode 1. The brake electrode 3 is furnished
with a sensitized covering 3', preferably consist-
ing of silver with sprayed on beryllium. In addi-
tion, the cathode | may be sensitized and, if
‘necessary, also the anode 2, although here the
action of the secondary electrons is but small,
since, owing to the high potential, the electrons

_are at once picked up by the electrode itself.

Fig. 2 shows another arrangement in which
several electron oscillation spaces are disposed
concentrically to one another. The first space
js formed by the three electrodes i, 2, 3, and the
second by the electrode system 3,4,5. Of course,
further systems could follow outside. The elec-
trons oscillate in orbits indicated by the elliptical
arrows. In order that the electron oscillations
should not develop excessively in the space of the
actual cathode | with respect to the other spaces,
it is advisable to let the electrode potentials of
the sncdes 2, 4, ete. increase from the centre to
the outside, the potentials of the brake electrodes
having to be adapted accordingly. In this way,

-.the secondary electrons are prevented from re-

turning in too large numbers to the cathode f.
Fig. 3 shows a corresponding plane arrange-

“ment.  The ultra short wave energy may be de-

rived selectively from different electrodes. . Thus,
for example, the anode 2 may be constructed with
an external cqnnecting hoop as g circle of spirals.
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Of course, the same applies to the other elec~
trodes.

Instead of sensitizing the actua] brake elec-
trode, there may be provided separate auxiliary
electrodes in the space between the anode 2 and
the brake electrode 3 or else at the side.

The new arrangement is not only adapted for
generating oscillations, but in a suitable manner

-also for amplification, rectification, and modula-
tion. Special means may be provided for stabi-
lizing the oscillations or the releasing of the elec-
trons, in order to prevent the tube from being

destroyed. Such means may consist of attenua- .,

tion members, or also of placing aslope the cath:
ode, which in this respect is particularly sensitive.
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electrodes and brake electrodes adjacent to said
cathode and adapted for emitting secondary elec-
trons, the accelerating and brake electrodes being
arranged alternately thus forming oscillating
spaces, and the electrodes being perforated to
allow part of the electrons to pass through.

2. An electron tube for ultra-short waves hav-
ing a central elongated heatable cathode and a
plurality of  substantially cylindrical perforated
accelerating and brake electrodes of ‘djfferent di-
ameters arranged concentrically and alternately,

- “the cathode and brake electrode being provided
-with a covering adapted for emitting secondary

“électrons.

Furthermore, the shifting of the generation of .-

the oscillations to the outer oscillation spaces,

not containing the cathode, acts in a stabilizing.. .

manner. Instead of or in conjunction with

placing the cathode aslope, there may be em-.

ployed a magnetic or electric field accordingly
inclined with respect to the axis of symmetry. .
What is claimed is: a .
1. An electron tube for ultra-short waves hav-
ing a heatable cathode adapted for emitting sec<
ondary electrons, and a plurality of accelerating

3. .An electron tube having a heatable cathode
for emitting secondary electrons and a plurality
of accelerating and brake electrodes mounted
alternately adjacent said cathode in serial rela-

" tionship with one of said electrodes spaced g pre-

determined distance from said cathode and the
other electrodes spaced progressively farther from
sald cathode providing a plurality of substantially
equal: spaces therebetween, whereby alternate
ones of sald electrodes are effective during oper-
atfon to act as accelerating and brake electrodes.
. ’ KARL KOHL. .-



