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This invention relates to a circuit arrangement 
for ultra-short Waves which comprises a resOnart 
circuit mainly consisting of two parallel conduc 
tors, for instance a tunable Lecher-Wire System, 
and an electron discharge tube which may serve 
for amplifying, mixing or detecting purposes. 
More particularly, in mixing circuit arrange 

ments for the reception of ultra-short waves, it 
is often advantageous to connect the cathode of 
the electron discharge tube to a point of a reSO 
nant circuit which is not earthed for high fre 
quency. In such a circuit, however, disturbances 
occur when the cathode of the said electron dis 
charge tube is indirectly heated by means of a 
filament which is fed from a supply earthed for 
high frequency, the said disturbances being audi 
ble as crackling or humming noises after detec 
tion of the high frequency oscillations. 
One of the objects of the invention is to pro 

vide means by which the said disturbances, due 
to the high frequency voltage set up between the 
filament and the cathode of the electron dis 
charge tube, can be avoided in a simple manner 
in arrangements of the kind referred to above. 
To this end, according to the invention, the 

supply conductors for the filament between a 
point earthed for high frequency and the point 
Of the resonant circuit connected to the cathode 
of the electron discharge tube are tightly coupled 
throughout their length for high frequency cur 
rents to the part of the resonant circuit conduc 
tors located between the two points in such man 
ner that between the cathode and the filament of 
the tube there occur at least substantially no al 
ternating voltages having a frequency whose or 
der of magnitude corresponds to the natural fre 
Cliency of the resonant circuit. 
The said close coupling for high frequency cur 

rents can be realized by arranging for the supply 
Conductors between the said points of the reso 
nant circuit, With the interposition of insulating 
material, to extend along the surface of the reso 
nant circuit conductors, which may be shaped 
as a band, or Within the tubular resonant circuit 
Conductors, thus establishing a capacitative cou 
pling between the supply and resonant circuit 
Conductors and avoiding the appearance of dis 
turbing high frequency voltages between corre 
sponding points of the conductors. 

In another suitable form of construction of 
the circuit, according to the invention, at least 
One of the supply conductors is constituted by one 
Or by both resonant circuit conductors or by a 
part, thereof. 

O 

2 
reference to the accompanying drawing repre 
Senting, by Way of example, a particularly suit 
able form of construction of a push-pull mixing 
circuit according thereto. 
The circuit represented in the drawing com 

prises a tube f having two uniform electrode 
Systems, each of which consists of a triode system 
2, 3 and a diode system 4, 5 having a common 
Cathode 6, 7 respectively. The push-pull con 
nected tricde systems produce the local oscilla 
tions, to which end the control grid circuits con 
prise a Lecher-Wire system 8 which can be tuned 
by means of an earthed bridge 25, the anode cir 
cuits including a resonant circuit 9 and the cath 
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ode circuit comprising a tunable Lecher-wire sys 
tem 0, 9', '', all of which circuits are tuned 
to the frequency of the local oscillations. 
Between the two diode anodes is interposed a 

resonant circuit which is tuned to the fire 
quency of the incoming oscillations supplied to 
this circuit through the intermediary of a cou 
pling coil 2. 
The anodes of the triode systems are connected 

through a resistance 2 to the positive terminal 
of a Source of anode Voltage (not represented) 
Whose negative terminal may be earthed. 
The cathodes 6, 7 of the two triode systems 2, 

3 are connected respectively to the ends of the 
resonant circuit constituted by the parallel con 
ductors 0 and 0' and the bridge ('', the centre 
of the bridge O' for tuning the circuit being 
connected to earth through the series connec 
tion of a resonant circuit 4 tuned to the inter 
mediate frequency and a network 5 which serves 
to produce a suitable diode bias and consists of 
the parallel connection of a resistance and a 
Condenser. 
In the circuit illustrated, the cathodes 6 and 7 

of the tube convey alternating voltages having 
the frequency of the local oscillations with re 
spect to earth so that, if the cathodes are in 
directly heated by filaments 6, 7 connected to 
an earthed supply, alternating Woltages also OC 
cur between each of the two cathodes and the 
associated filament, which voltages cause unde 
sirable disturbances, as has already been said: 
above. 
According to one aspect of the invention, the 

occurrence of these disturbances in the circuit ill 
lustrated is avoided by supplying the heating Volt 
age Eg, in the case under review an alternating 
voltage, to the filaments 6, 7 through conduc 
tors coupled to the resonant circuit conductors 
between the point 8 of the resonant circuit fo, 

The invention will be more fully explained by 55 0, O' earthed for local oscillations and the 
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ends of this circuit which are connected to the 
cathodes. For this purpose, one end of each filia 
ment 6, 7 is directly connected to the associated 
cathode 6, 7 respectively and through the inter 
mediary of the resonant circuit, conductors fo, 
O’ respectively themselves and the point 8 of 
the bridge O' to the junction terminal 9 for the 
heating voltage, which terminal is earthed for 
high frequency, whereas the other end of each 
filament is connected to the junction terminal 
20 through conductors 2, 2’ respectively insu 
latingly arranged within the tubular resonant cir 
cuit conductors 0, O' respectively and a lead 
in point 22 located similarly to point 8 of the 
tubular bridge piece O'. The Supply Conductor: 
connected to the junction terminal 9 includes: 
a choke 23 constituting a high impedance to in 
termediate frequency oscillations. 
By supplying the heating current to the fila 

ments in the manner set out above, the Occurs 
rence of alternating voltages having a frequency 
whose order of magnitude corresponds to the 
natural frequency of. the resonant circuit is 
avoided With certainty between cathode and fila 
ment, thus removing the cause of the said dis 
turbances. 
What I claim is: 
1. A circuit for ultra short waves, more par 

ticularly a mixing circuit, comprising a resonant 
circuit, which includes two parallel conductors. 
and an electron discharge tube having a filament, 
an indirectly heated cathode connected to a point 
On the resonant circuit which is not earthed for. 
high frequency, an alternating current. Supply 
earthed for high frequency for heating the cath 
ode, heating supply conductors for the filament, 
means for grounding a point on Said Supply con 
ductors for high frequency energy, said supply 
conductors considered between said ground point 
and the point. of the resonant circuit connected 
to the Cathode being tightly coupled throughout 
their lengths for high frequency currents to the 
part of the conductors of the resonant circuit lo 
cated between both points; in such manner- that 
between the cathode and the filament of the 
tube there appear at least substantially no al 
ternating voltages having a frequency whose order. 
of magnitude corresponds to the natural fre 
quency of the resonant circuit. 

2. A circuit for ultra short waves, as claimed 
in claim i, in which said resonant circuit com 
prises tubular conductors and one or both supply 
Conductors between the Saidpoints of the resonant 
circuit are provided within said tubular con-. 
ductorS. 

3. A frequency mixer comprising a pair of os 
cillator electrode structures each including an 
indirectly heated cathode, a filament therefor, a 
grid and an anode, all located in a single evacu 
ated envelope, a diode anode cooperating with 
each cathode and also located in said envelope; 
tuned circuits coupled between corresponding. 
electrodes of said structures and tuned to the 
frequency of the locally produced OScillations, said, 
cathode tuned circuit comprising a pair of pare 
allel tubular conductors one end of which is 
shunted by a tubular. conductor, and the other. 
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4. 
end of which is connected to Said Cathodes, one 
terminal of each filament being connected di 
rectly to its cathode, the other terminal of each 
filament being connected to a Supply lead ex 
tending through the interior of that tubular con 
ductor which is associated with its cathode, a con 
nection from the center point of Said shunting 
tubular conductor to one terminal of an alter 
nating current filament Supply, a condenser con 
necting said last terminal to ground for radio 
frequency energy, and a connection from the 
other terminal of said filament supply to the 
supply leads in the interiors of said pair of tubu 
lar conductors, a tuned circuit coupled between 
said diode anodes and tuned to the frequency of 
the input waves, and a circuit tuned to the dif 
ference of the frequency Of the locally produced 
OScillations and the frequency of the input waves, 
said last circuit being located between the cath 
Ode tuned circuit and the diode anode tuned cir 
cuit. 

4. A frequency mixer comprising a pair of os 
cillator electrode structures each including an 
indirectly heated cathode, a filament therefor, 
a grid and an anode, a diode anode cooperating 
With each cathode, tuned circuits coupled be 
tween corresponding electrodes of said struc 
tures and tuned to the frequency of the locally 
produced OScillations, said cathode tuned circuit 
comprising a pair of parallel tubular conductors 
One end of which is shunted by a tubular coin 
ductor, and the other end of which is connected 
to Said cathodes, one terminal of each filament 
being connected directly to its cathode, the other 
terminal of each filament being connected to a 
Supply lead extending through the interior of 
that tubular conductor which is associated with 
its cathode, a connection from the center point 
of Said shunting tubular conductor to one ter 
minal of an alternating current filament supply, 
a condenser connecting said last terminal to 
ground for radio frequency energy, and a connec 
tion from the other terminal of said filament 
Supply to the supply leads in the interiors of said 
pair of tubular conductors, a tuned circuit coupled 
between Said diode anodes and tuned to the fre 
quency of the input waves, and a circuit tuned 
to the Sun or difference frequency of the locally 
produced OScillations and the frequency of the in 
put Waves, said last circuit being coupled to the 
center point of said shunting tubular conductor. 
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