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6 Clalms

The 1nvent1on relates to an electron tube for
generating short waves and operating on the'so-
called retarding or braking field circuit. For this
purpose an incandescent cathode is used which is

5 surrounded by a second electrode, a positive ten-
sion. being applied to the second electrode. This

second electrode may also be termed the grid-elec~

trode, but it must be borne in:mind that it has

nothing in common with the:control grids of the

10- ordinary electron tubes. Further, a third elec-
. trode is provided, the so-called braking electrode,
which has.a small voltage relatively: to the grid
electrode. 'The emission :of electrons from:the
-cathode is -accelerated - by.-the grid electrode.

15: "After passing through the.grid electrode the ac-

celeration ceases and an -auxiliary deceleration.

or a braking of the speed of the electrons occurs

"~ due to the auxiliary electrode, the braking elec-

trode. This third electrode can be replaced in
- 20. an equivalent manner by a magnetic field. In

“this'way the same effect is attained in principle as

~with'the braking electrode which haga small volt-

age relatively to the grid electrode. The tube is
‘ contiected in the oscillation circuit so ‘asto pro=
.28 duce oscillations as one of the naturalfrequencies
thereof, the grid electrode actmg as a self- 1nduc-
tion in this-circuit.

‘In partmular the 1nvent1on is: concerned W1th a.

definite- construction:of the grid electrode of the
. tubes deseribed dbove. 'The new grid is 80 con-
structed-that it consists of a humber of helically
extending coils of wire which are arranged co-
axially and interpenetrating.. -As the frequency
‘ of the waves emitted is'determined:substantially
}35 by the grid electrode and ‘as it has further been
found to -be advanfageous in order, to avoid in~
homogene1t1es in‘the field, to wind the grid elec-
trode as densely as possible, the mode of winding
in-accordance with the present ‘invention affords
the possibility of construeting a gr1d with partic-
ularly small self-induction, which 'i§. not: possible
in the case of simple wound helices which have
hitherto. been used as grid. The mode of  grid
winding can be used advantageously with . the
various oscillation aggregates with which it is
possible to transmit short waves.

The grid arrangement according to the inven-
tion can be used with the same advantage for os-
cillation circuits: of the di-pole construction, as
also for oscillation circuits coupled with a Lecher
system as well as in an oscillating system consist-
ing of a grid coil the ends of which are short-cir-
cuited by a yoke. In all these oscillation systems
the advantages of the smaller self-induction are
operative. If an oscillation aggregate with a
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‘short c1rcu1ted yoke is used then accordmg to the:

further development of the invention it is poss1b1e

‘to short-circuit th1s yoke elther 1ns1de or outside -
_the tube.

-Further it falls. w1th1n the a.mb1t of -the inven-
tion to use double: helices of varying form, for ex-
ample, in that one wmdmg is-of:a smaller diam-

OFFICE

er than -the other and that one of the two:coils- 3

has a larger or:smaller number of :turns than the
Finally -it is also-possible for each helix
which is provided to be short-circuited separate-
1y by 'means of a:short eircuit yoke. In'this way
it-is, for example; possible to sub-divide the emis-
sion stream so as to obtain a further modulation
of the:short.waves.. Here-also each. of the short
circuit’ yokes may. be! short-c1rcu1ted either 1n-
side or outside the tube, : -
It should also be noted that the gnd may be
subdivided -into. three or: more individual helices
instead: of; two.  In the-subsequent. description,
as in the drawings, only the sub-division-of the
grid into two helices: will be discussed. .

- Certain. embodiments of the invention -are de-

crlbed in greater detail with reference to the acs
companying drawings, in which:—

“Pig. 1 shows:a tube in .perspective in whlch the’
braking electrode is partly cut away so that the
double arrangement of the grid: hehces is appa~-
rent.: .

! F1g 2 shows the same arrangement but in sche—
matic representatmn in. order to make it more
readily understood.

Fig. 3 shows a grid winding in which the’ dlam-;
eter of one helix is larger than that of the other

but the number of turns is the same in each.’

‘Fig.’ 4 ‘shows “a modification of the mode of
winding of Flg 3in that the number of turns is
different.

Fig. 5 shows. the prov1s1on of separate leads for
each helix. -

Fig. 6 'shows the use of the grld in an osclllatlon
aggregate in'the  form:of ‘a di-pole. s :

Fig. 7 shows the arrangement of the grld in an
oscillation aggregate to which is coupled a Lecher-.

system to the ends of which di-poles are coupled
and it should be borne in mind that the particular

modes of winding .the coil shown in Figs. 2 to 5

could also be used in Figs. 6 and 7, and :
Pig. 8 is a perspective view of the tube showing
modified details. )
In Figs. 2 to 6 the question as to how the ends
of the grid are short-circuited has been left open.

10

]5

20,

25

30

35

40

45

50

In the perspective representation of Fig. I the .

grid arrangement is furnished with a short cireuit
yoke. At the same: time attention must be di-
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rected to the fact that in this case the retarding
field is created by means of an auxiliary electrode
(the braking electrode) whereas it is also possible
in known manner to generate the retarding field
by a suitable magnet arrangement.

10 is the glass bulb of the tube which is mounted
on a base 11, The cathode 13 is carried on a sup-
porting yoke 12 with corresponding connections
passing through the base. The grid also is held
in pogition- by means of a yoke 15 by way of a
corresponding supporting device 16. In ac-
cordance with the invention the grid is sub-
divided into two helices 17 and 18. .In this em-~

bodiment the twe ends of the helices are closed

by the yoke 15. However the connection to the
yoke 15 might not be effected by way of the wire
16 and it would also be possible, for example, for
the grid yoke to be left open within the tube
and cmitting the connection 19 to lead the ends
out to the outside by way of two wires, the con-
riection -then being  provided oufside the tube,
as 'shown in Fig. 8. The braking electrode 22
can also be carried on a supporting wire 23 which
can be passed through the base of the tube at 24.

In+the embodiment shown the arrangement
comprising the cathode, grid electrode and the
braking electrode is disposed horizontally within
the tube. Obviously the entire arrangement
could be rotated through 90° or accommodated
in other positions within the tube.

For the sake of clarity the grid helix is agam
shown schematically in Fig. 2 from which it can
be clearly seen that the helices 17 and 18 are ar-
ranged co-axially and interpenetrating, the two
helical windings having the same diameter.

A second arrangement is.shown in Fig. 3 in
which the helix 18 is of greater dlameter than
the helix 17.

In Fig. 4 the outer helix 18 has fewer turns
than the inner helix 17. If desired, the ar-
rangement may be the inverse. :

In Fig. 5 the unitary connection of the two
helices as shown in Figs. 1 to 4 is divided. . The
further connections 15a¢ and 15b can be sep=
arately short-circuited, for example, by means
of a yoke or can be connected each separately to
a di-pole or coupled with a Lecher system, Cor-
responding to Figs. 3 and 4 the helices shown
may have separate connections exactly as shown
in Fig. 5. 'These arrangements are not shown
separately in the drawings as they can be readily
understood.

If the oscillation circuit of Fig. 1 which is
shown with a short circuit yoke is replaced by
an open oscillation aggregate according to Fig.
6 then a di-pole is obtained. For this purpose
it is only necessary to continue reotilinearly the
extensions 23 and 24 of the grid electrode. The
length of this continuation is determined in ac-
cordance with: the wave-length emitted. - The
total length of the oscillation aggregate is A/2.

- to correspond to a node.

‘dicated schematically in the figure.

1,991, 282

The line 25 indicates schematically the oscillation
in the open oscillation aggregafte.

In Fig. 17, the grid electrode according to the
application is used in the so-called Lecher cir-
cuit. - The grid connections 15 are led out
through the glass bulb. The lead-through wires
21, 22 are bent at their free ends to form a
di-pole. The lengths of the lead-through wires
are also determined in accordance with the wave-
length. In this figure also, the wave is indicated
schematically by 25. From this it will be seen
that there is a point of maximum  amplitude
(anti-node) at each end of the grid. - The points
of bending 30, 31 are preferably so disposed as
The total length of the
connected di-pole also amounts to A/2 as in-
Preferably
the wires 21, 22 approach each other towards
their ends in order to prevent instability of the
di-pole.  Purther a condenser 29 can be 1nc1uded
in the di-pole.

-What I'claim is:—

1. Improvement for generating ultra-short
electrical waves on the Barkhausen-Kurz princi-
ple, comprising a. cathode, a braking electrode,
and coaxial helical coils adapted to ‘be applied
with equal High positive voltage and connected
in parallel for the ultra-short waves, said helixes
being connected together with each other at their

" ends.

2. Improvement for generatmg ultra-short
electrical waves on .the Barkhausen-Kurz prin-
ciple, comprising a cathode, a braking electrode,
and coaxial helical coils adapted to be applied
with equal high positive voltage and: connected
in parallel for the ultra-short waves, said helixes
being connected  together with each other at
their ends and forming a tuning system together
with the outer electrical connections."

3. Improvement. - for ~‘generating - ultra-short
electrical waves  on:the Barkhausen-Kurz prin-
ciple, comprising -a. cathode, a braking electrode,
and coaxial helical coils: adapted to. be -applied
with equal high positive :voltage and connected
in paraliel for the ultra-short waves,.said helixes
being connected together with each other at
their ends and forming a tuning system together
with the outer electrical connections and the
helixes each having the same number of turns.

4. Improvements for generating  ultra-short
electrical waves according to claim '3, in which
the helixes have the same diameters.

5. Improvements for generating ultra-short
electrical waves according to claim 3, in which
the helixes have different- diameters. ,

6. Improvement for generating ultra-short
electrical waves on the Barkhausen-Kurz prin-
ciple, comprising a cathode, a braking electrode,
and coaxial helical coils adapted to be applied
with equal high positive voltage and connected
in parallel for the ultra-short waves.
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