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In regard to super-heterodyne recelvers the
oscillator as well as the aerial is to be cou-
pled to the miscellaneous tube in such a way that
the oscillator-tube will not radlate over the aerlal.
By miscellaneous tube it is understood g tube In
which the super-position and rectifying of two
oscillations takes place.

The Invention refers to a device for super-po-
sition of two ultra-hlgh frequency electro-mag-
netical systems of oscillations respectively for dis-
coupling of two such systems of oscillations, espe-
cially for the purpose of super-heterodyne receiv-
ing methods. In such case there can be used a
Lecher-system to which the second osciilation 1s
The one <conductor of this Lecher-system
branches in two conductors which form a second
Lecher-system to which the second oscillation is
led. The arrangement of these two Lecher-sys-
tems is made in such manner that the two con-
ductors of the branching system ¢scillate In push-
pull and both {ogether work in respect to the
other conductor of the first Lecher-system in the
same rhythm.

For a fuller description of my invention refer-
ence is made to the accompenying drawings.

Figure 1 shows a scheme of circult which em-
hodies the general scope of the invention.

Figure 2 shows an arrangement which corre-
sponds to the general scheme and whioh at the
same time shows the transmission of the general
scope of the invention to the speclal case of ultra-
short waves. In these case the Lecher-system
are shown as concentric pipe-conductors.

According to Figure 3 the coupling of the two
Lecher-systems is made by a current-loop, i. e. a
wire bent like a halr-pin with which the one sys-
tem projects into the magnetical field of the
other Lecher-system.

Figure 4 shows the coupling being made by
means of g slit In the outer conductor of the one
Lecher-system.

Fig. 3z and 4a show cross sectional views of the
arrangement of the Lecher-system as shown In
Figs. 3 and 4.

In Fig. 1 there Is shown schemadtlcally a bridge-
device. A two wire system 5, 5§, coming from
the serial leads to a resonance circult 8 consisting
of capacity and inductance in parsllel connec-
tion. From the resonance circuit 6 the conduc-
tors lead to two blocking condensers T and T° and
from there to the miscellaneous tube f. i. to the
anodes B and B’ of & duo-diode. To the centre of
the inductance of the resonance cireuit 8 on one
hand and to the cathode 8 of the dua-diode on
the other hand there are connected the two con-
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ductors of a Lecher-system coming from the os-
cillator-tube. Furthermore the primary wind-
ings 11, 11" of a push-pull transformer for the
Intermediate frequency are connected to the an-
odes B8 and 8’. The two windings {1 and 11’ are
counterturned. For preventing the high fre-
quency flowing to the Intermediate frequency
transformer the two resonance circuits {2 and 12°
are inserted in the connectlon wires between the
anodes 8 and B8° and the windings #1 and I,
The thick llnes in Fig. 1 show conductors which
lead high frequency whilst the thin lines show
conductors which only lead intermediate fre-’
quency.

The clrcuit shown In Flg. 1 acts as follows:

The energy line $0 and 10’ is leading a high
frequency oscillation from the oscillator to the
bridge device., Both anodes 8 and 8’ of the duo-
diode oscillate In like rhythm in regard t{o the
cathode 8 The high frequency current of the
osclllator-tube flows through both halves of the
inductance of the resonance circuit 6, through the
blocking condensers 1, T°, through the anodes B
and B°, through the cathode 8 of the duo-diode
and from there back to the oscillator, (The in-
ductance of the parallel resonance circuit 6 can
be compensated by a capacity in the leading con-
ductors). 'This flowing causes & directed current
from the cathode 8 of the duo-diode to the centre
of the primary windings i1, {11’ of the intermedi-
ate frequency transformer. This dlrected cur-
rent will not produce any potential diffierence at
the secondary windings of the intermediate
transformer, for both the halves of the windings
i1 and 11’ are wound in counter-turnings. This
causes no effecting from the windings i1, 11’ to
the secaondary windings for egqual currents are
fiowing from the centre to the ends of the prl-
mary windings 11 and 11°. If In the contrary
there exists a high frequency voltage in the en-
ergy line 5, 5 coming from the aerial the an-
odes B and 8’ of the duo-diode osclllate in push-
pull. The currents which are flowing in the pri-
mary windings (1 and (1’ of the transformer
have the same directlon. Currents of this kind
will not compensate each other In regard to the
secondary windings but produce a directing volt-
age at the terminals of the secondary windings.
The high frequency current coming from the
aerial is flowing f. i. through wire 5 and blocking
condenser T to anode 8 of the duo-diode and from
there to cathode & and anode 8’, and from there
to blocking condenser T’ through the wire 5’ back
to the aerlal.

In Flgure 2 an arrangement corresponding to
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the scheme of Fig. 1 is shown sultable for using
ultra-short waves especially waves of a wave
length less than 1 m. The first Lecher-system
comprising the conductors { and 2 is coming from
the oscillator-tube. The conductor | branches
into two conductors 3 and 4 at the point 13,
These new conductors form a second Lecher-sys-
tem consisting from two wires of & length of A/2
or a multiple thereof. (A=wave length). The
system 3 and 4 is short circulted by a plate 14
serving as & bridge. The conductors 3 and 4 are
formlng a resonator between i3 and 14 which if
excited oscillators in push-pull. On the other
hand if one connects the conductor 2 to the plate
14 in this manner that there is a potential node
at this point also for the Lecher-system |, 2 there
can be led a high frequency oscillation over the
system 1, 2 which causes & rhythmical oscillation
of the conductors 3 and 4 together in respect of
the conductor 2. The push-pull oscillations can
be excited f. 1. by an opening 15 In the reflecting
plate 14 with the ald of current coupling. The
miscellaneous tube, f, 1. the duo-diode is then con-
nected near to a potential loop between the con-
ductors 3 and 4, 1. e. In & distance of A/ from the
plate 14 in such manner that the anodes 8 and 8’
over-blocking capacities T, 7' are connected with
conductors 3 respectively 4 whilst the cathode 9
is directly connected with conductor 2. Thé mis-
cellaneous tube presenting at the same time an
impedance 1t will be necessary to make the length
of the conductors 3 and 4 not exactly »/2 but
equivalent to »/2 in such manner that the Lech-
er-system 1s tuned to the wanted wave length in
spite of the valve impedance,

In Pigure 3 the arrangement according to Fig.
2 is repeated In case the Lecher-system is formed
concentrically. The two conductors 3 and 4 are
connected to the branching point I3 In form of
a wire bridle in the same manner as in Figure 2.
For better understanding In Fig. 3 this arrange-
ment 1s shown cross sectionally along the line
A—A. The wires 3 and 4 are short circuited
with the outer conductor 2 at (8 through ca-
pacity 17, so that the rhythmical oscillation led
from {, 2 has a potential! node at i8. Between
the conductors 3 and 4 the outer conductor 14
serving as reflecting plate (of a further) con-
centric Lecher-system 14, I8 has an opening
through which the conductors 3 and 4 project
in form of a current loop 8 into the magnetical
fleld of the Lecher-system 14, 18. For getting
a perfect symmetric coupling to the system i4,
18 in regard to the conductors 3 and 4 it is ad-
vantageous to provide the loop 19 in a potential
node ‘of the Lecher-system 14, 18, The centre of
the loop 19 has thus a distance of »/2 or a mul-
tiple thereof of the short-circulted end 20 of the
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system 14, 18, From this follows that by such
arrangement the aerial osclllation introduced at
21 causes no rhythmical oscillation at 22 and vice
versa the oscillation of the oscillator-tube intro-
duced at 22 causes no push-pull oscillation at
21. This is & consequence of the symmetry of
the arrangement. If in the practical device
symmetry is not preserved perfectly it can be
regtored with the aid of small trimming capaci-
tles connected between the conductors 3 and 4
on the one hand and the outer conductor 2 on
the other hand.

Near to a potential loop of the system 3, 4 the
anodes of the duo-diode 23 are coupled to the
conductors 3 and 4 through the blocking con-
densers T and 1’ whilst the cathode i1s connected
to the jacket 2. The directed current can be
drawn from the wires 24 which are to be led
free of inductance and parsallel to the conductors
2 and 4. They can run in the inner of
the pipe-like conductor 1 to the intermedlate
transformer.

Figure 4 shows another embodiment of the
invention. Instead of a current loop (8 profect-
ing into the magnetical fleld of the Lecher-sys-
tem (4, I8 as shown in Figure 3 there 1s provided
a slit 25 in the outer conductor i4 symmetri-
cally to the conductors 3 and 4 efecting & cou-
pling between the Lecher-systems 14, 1B and 3, 4.
Besldes the blocking condensers 29 and 28’
are formed as concentric pipes provided Insu-
lated round the conductors 3 and 4 and to them-
selves the diode 23 is connected. The plpes 28
and 26’ form the second Lecher-system for they
lead the push-pull oscillation as well as the con-
ductors 3 and 4. The arrangement is shown In
Figure 44 in a sectional view slong the line B—B.
The wires for the directed current are connected
In a potentlal node to the blocking condensers 26
and 28" and are furthermore led insulated in the
inner of the conductor [ to the intermediate fre-
quency transformer.

It is advantageous as shown in all figures to
provide the aerlal-oscillation as push-pull oseil-
lation and the osclllator-tube oscillation as
rhythmical oscillation for the push-pull oscilla-
tion needs no high frequency energy in the cath-
ode conductors. These cathode conductors are
advantageously made from thin wires for pre-
venting heat losses. For this resson they would
be a rather strong damping for the weak aerial-
oscillations, On the other hand the oscillator-
tube possesses a large energy and therefor the
damping will not trouble it.
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