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1 Claim.

The invention relates to a system for ampli-
fying and, if desired after mixing with a local
oscillation, separating two or more oscillations.

Such systems are utilised, for example, in tele-
vision receivers which serve for the reception of
a picture signal consisting of a carrier wave on
which the picture currents are modulated, and a
sound signal located in close proximity thereto
and consisting of a carrier wave on which the
corresponding sound is modulated. The fre-
quency of the picture carrier wave is, for ex-
ample, 45 megacycles per second whilst the fre-
quency of the sound carrier wave 1s for example,
41.5 megacycles per second..

For the purpose of saving receiving tubes these
two carrier waves with the corresponding side-
bands are usually amplified in a common high-
frequency channel and, if desired after being
mixed with a local oscillation, separated. from
one another and separately detected. The sepa-
ration of the two signals may be effected in this
case, for example, by utilizing two tubes which
have the input circuit in common and whose

anode circuits include oscillatory circuits respec-

tively tuned to both signals.

If, in addition, in these tubes the oscillations
to be separated are mixed with a local oscilla-
tion, oscillatory circuits tuned respectively to the
intermediate frequency signals formed are incor-
porated in the anode circuits.

The invention permits further economy in
tubes whilst with the system according to the in-
vention the additional advantage of greater am-
plification or of a greater conversion slope is
obtained.

According to the invention, the system com-
prises a tube which has inter alia a control grid,
at least one auxiliary cathode adapted to emit
secondary electrons and an anode whilst to the
control grid of this tube are supplied, if desired,
jointly with a local oscillation, the oscillations to
be amplified and separated and the auxiliary-
cathode circuit or circuits and the anode circuit
of this tube have each included impedances
which possess respectively a high value for each
of the oscillations to be separated or for each
of the intermediate-frequency oscillations corre-
sponding to the oscillations to be separated.

The impedances included in the auxiliary-
cathode circuit or circuits and the anode circuit
are preferably oscillatory circuits which are
tuned respectively to the frequencies to be sepa-
rated,

If the oscillations to be separated are mixed
beforehand with a local oscillation it is advis-
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able to supply this local oscﬂlatlon via a weak
coupling to the control grid.

‘When the system is utilized ina television re-
ceiver for separating the picture signal and the
sound signal, an oscillatory circuit tuned to the
oscillation which is most amplified in the tube,
preferably the sound signal, is preferably incor-
porated in the circuit of the electrode which has
the smallest capamty with respect to the control
grid.

The invention will be more clearly understood
by referring to the accompanying drawmg
wherein

Fig. 1 represents a system according to the
invention which may be utilized in a television
receiver without frequency transformation for
separating the picture signal and the sound.sig-
nal from one another.

Tn the system according to Fig. 2, which is also
suitable for use in television receivers, frequency
transformation is utilized for the separation of
the picture signal and the sound signal.

In Fig. 1, I’ denotes a tube comprising a cath-
ode 2, a control grid 3, a screen grid 4, an auxil-

5 iary cathode 5 adapted to emit secondary elec-

trons and an anode €. The cathode 2 is con-
nected to earth through the parallel connection
of a resistance T and a condenser 8 which serves
for automatic negative grid voltage. To the
control grid 3 are supplied by an oscillatory cir-
cuit 9 the oscillations to be amplified and sepa-
rated which originate from a high-frequency am-
plifier not shown in the drawing. )

These oscillations control the electron current
emitted by the cathode 2, which current is ac-
celerated by the screen grid 4, moves to the auxil-
jary cathode 5 and causes the latter by electron
bombardment to emit a number of secondary
electrons which is proportional to this current,
which electrons travel to the anode 6 with the
result that in the auxiliary-cathode circuit {0 as
well as in the anode circuit {1 there flows an
electron current which comprises the oscillations
supblied to the control grid 3.

The auxiliary-cathode circuit 10 includes an
oscillatory circuit {2 which is tuned to the sound
signal and is coupled with an oscillatory cireuit
13 to which the sound signal is transferred. The
oscillations occurring at the terminals of the
oscillatory circuit 13 are rectified and the low- -
frequency component occurring across a resist-
ance 14 is supplied to the control grid of an am-
plifying tube 15 whose anode circuit includes a
loudspeaker 16. A diode I7 serving for rectifi-
cation is preferably provided within the tube 15.
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The anode circuit I{ of the tube | comprises
an oscillatory circuit. I8 tuned to the picture sig-
nal, which circuit is coupled with an oscillatory
circuit 19 which is also tuned to the picture
signal,

The voltage set up across the oscillatory cir-
cuit 19 is supplied to the control grid of an ampli-
fying tube 20. The anode circuit of this ampli-
fying tube includes an oscillatory circuit 21 which
is also tuned to the picture signal and which has
coupled with it the remainder of the picture re-
ceiver, which is not shown in the drawing.

A positive voltage is supplied to the anode 6

through the oscillatory circuit 18. The auxiliary -

cathode 5 receives, via the oscillatory circuit 12,
a positive voltage from a potentiometer formed

by resistances 22 and 23. The junction point of

these resistances is connected to.earth through
the intermediary of a condenser 24. ;

In the system according to Fig. 2, wherein the
oscillations to be separated are mixed before-
hand with a local oscillation, similar components
are denoted with the same reference numerals.

The control grid 3 of the tube | has supplied
to it not only the oscillations to be - separated
which originate from the oscillatory circuit § but
also, via a condenser 25, an oscillation generated
in a local oscillator 26. This oscillator comprises
a tube 27 whose anode circuit includes an oscil-
latory circuit 28 which is coupled with a coil 28
in the grid circuit. Mixing of the oscillations
supplied to the control grid 3 takes place within
the tube 1. The auxiliary-cathode circuit in-
cludes an oscillatory circuit 30 which is tuned
to the intermedigte-frequency  sound signal
formed and which transfers the-oscillations to
an' intermediate-frequency circuit 21 which is
also tuned to the infermediate-frequency sound
signal and supplies the oscillations to a detector
and low-frequency amplifier for the sound, which
are not shown in the drawing. In the anode
circuit of the tube I is incorporated an oscillatory
circuit 32 which is tuned to the intermediate-
frequency picture signal formed and is coupled
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with an oscillatory circuit 338. This circuit sup-
plies the intermediate-frequency picture oscilla-
tions to the remainder of the picture receiver,
which is not shown in the drawing.

Since the tube { has a high mutual conduct-
ance, for example 14 mA./volt, the oscillator
voltage at the control grid need not exceed 0.5
volt and the condenser 25 may be small, for ex- -
ample a few tenths of a.micromicrofarad so that
a weak coupling between the oscillator 28 and

. the control grid of the tube | may be sufficient.
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If only a narrow band of frequencies is to be
amplified, for example the sound carrier wave
with its side-bands, a high impedance of the
oscillatory circuit tuned thereto may be chosen,
so that the amplification becomes very intense

- in this case. In this case this oscillatory circuit
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is preferably incorporated in the circuit of the
electrode which possesses the lowest capacity
with respect to the control grid 3 of the tube .

‘What we claim is: :

A frequency changing circuit for heterodyning
and separating two signal-modulated carriers of
different frequencies, comprising an-electron dis-
charge tube having at least a main cathode, a
control grid, an auxiliary cathode in the form
of a solid plate impervious to electrons adapted
upon impact of electrons from the main cathode
to emit secondary electrons, and an anode, means
for simultaneously impressing both carrier fre-
quencies upon the control grid, a local oscillator
loosely coupled to the control grid for impressing
a heferodyne frequency thereon, and a pair of
impedances each included respectively in the cir-
cuit of the auxiliary cathode and in that of the
anode-and each having respectively ‘a high value
for one of the intermediate frequencies resulting
from the inferaction between the heterodyne fre-
quency and each of the signal~-modulated carrier
frequencies. - :
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