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The present invention relates to amplifiers, 
more particularly amplifiers of the Superhetero 
dyne type as used in radio receivers and the like, 
wherein an incoming signalling wave is combined 
With a locally produced oscillation to secure an 
intermediate or beat frequency signal applied to 
an intermediate amplifier designed for efficiently 
amplifying the intermediate frequency signal. 
In general, the object of the invention is the 

provision of a novel circuit System of the above 
general character and a method of operating the 
Same by which an interfering signal having a fre 
quency differing from the frequency of the desired 
Signal is canceled and its effect upon the receiver 
Substantially eliminated. 
A more Specific object of the invention is the 

provision of a System for and a method of elimi 
nating the so-called image frequency interference 
produced in amplifiers of the above character. 
Another object is the provision of an auto 

natic image frequency rejecting system in a 
Superheterodyne radio receiver which is equally 
effective for all operating frequencies within the 
receiving range for which the receiver is designed 
to operate. 
A further object is the provision of an auto 

matic image rejector System for a superhetero 
dyne receiver which is equally effective over the 
entire frequency range of the receiver, thereby 
enabling the use of a limited number of pre 
Selection or amplifying stages or to entirely elimi 
nate pre-Selection of the incoming signal. 
The above and further objects and features of 

the invention will become more apparent from 
5 the following detailed description taken with ref 

erence to the accompanying drawings forming 
part of this specification and wherein 

Figure 1 is a circuit diagram showing the super 
heterodyne or mixing section of a radio receiver 
or the like constructed in accordance With the in 
vention, 

Figure 2 is a resonance curve of the input cir 
cuit of Figure 1, 

Figures 3 to 5 show modifications of input cir 

Figures 6 to 10 illustrate further modifications 
of a superheterodyne system according to the in 
vention shown in the previous illustrations. 

Like reference numerals identify, like parts 
throughout the different views of the drawing. 
With the afore-mentioned objects in view, the 

invention in general contemplates the provision 
of a System for and a method of automatically 
balancing out or cancelling the image frequency 
current obtained in the output circuit of the first 

(C. 250-20) 
detector or mixer section of a superheterodyne 
receiver by means of a current of opposite phase, 
thereby enabling a complete elimination of the in 
terference rather than merely attenuating it as in 
the case of systems and methods known in the 
prior art. 
As is well known, if an incoming signalling 

Wave having a frequency fs is combined with a 
locally produced or heterodyne Signal having a 
frequency fin by means of a modulator or mixer of 
any of the well known types, an intermediate or 
beat frequency signal is obtained having a fre 
quency, fi equal to the difference of the incoming 
and local oscillations, viz.fh-fs. If a further Sig 
nal having a frequency fs--2.fi is simultaneously 
received, it will mix with the heterodyne fre 
quency fin and produce the same intermediate 
frequency thereby causing interference With the 
desired receiving signal. 
According to known methods, this interfering 

signal also known as image frequency due to its 
location relative to the signal frequency like an 
object to its image on opposite sides of the local 
or heterodyne frequency is attenuated before it 
reaches the first detector or mixer stage in the 
receiver. In this way, the interference may be 
reduced, but is never entirely eliminated. In 
order to sufficiently attenuate an image frequency 
signal, one or more pre-selector stages are re 
quired involving the use of at least two tuned cir 
cuits. With the attendant difficulties of ganging 
and tracking and making it further desirable to 
choose an intermediate frequency as high as 
possible. This, however, has a disadvantage of 
greatly reducing the selectivity of the receiver. 
By the present invention, the above disadvan 

tages are substantially overcome and elimination 
of the image frequency interference ensured in a 
most efficient and simple manner without sub 
stantially impairing the efficiency and Selectivity 
and other characteristics of the receiver. More 
over, it is possible by the employment of the in 
vention to provide an aperiodic input circuit and 
to use a low intermediate frequency thereby in 
creasing the selectivity and greatly simplifying 
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the construction and operation of the entire re 
ceiving system. . 

Referring to Figure 1 of the drawings, there is 
shown at 0 an antenna, connected to an input 
circuit through a coupling condenser . The 
input circuit comprises a self-induction coil 2 
shunted by a variable condenser 3 in series with 
a non-reactive or ohmic impedance 4 and a 
blocking condenser of high capacity 5. The in 
put circuit is further connected to ground through 
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2 
a condenser 6 to complete the antenna, circuit. 
There are further shown a pair of electronic 
modulator or mixer valves 8 and 8' of Well 
known construction comprising, respectively, 
Cathodes 9 and 9', first or oscillating grids 20 
and 20, oscillator or anode grids 2 and 2', in 
put or control grids 22 and 22 surrounded by 
Screen grids 23 and 23 and anodes 24 and 24. 
Items 25 and 25 are biasing resistances connect 
ed in the cathode leads of the valves by-passed by 
condensers 26 and 26 to provide Suitable grid 
biasing potentials in a manner well known. Fhe 
input grids 22 and 22' are excited by potentials in 
phase quadrature derived from an input radio 
Signal. For this purpose the grid 22 of the tube 
8 is connected to the junction between the con 
denser 3 and the non-reactive impedance f4 
While the grid 22 of the tube 8 is connected to 
the upper terminal of the condenser 3 or input 
inductance 2 of the input circuit. In this man 
ner, the grids-22 and 22 are controlled in accord 
ance. With reactive. and non-reactive potentials 
derived from an input radio signal which po 
tentials are in phase. quadrature as is well under 
Stood. 

Similarly, the grids 20 and 20 of the oscillator 
Section of the valves are excited by locally pro 
duced potentials, in phase quadrature through 
a local Oscillating or tank circuit comprised of 
an inductance 28-shunted by a variable con 
denser 29 in series, with a non-reactive or ohmic 
impedance. 30. The oscillating tank circuit is 
connected to the oscillator grid 20 of valve 8 
through a grid coupling condenser 32 and grid 
leak 33 resistance in a known manner, while 
the grid 20 of the valve - 8 is connected to. 
the junction between the oscillating condenser 
29 and the non-reactive impedance 30 of the 
oscillating circuit as shown. In order to main 
tain Self-sustained local oscillations- in the os 
cillating, circuit, there is provided a feed-back 
or tickler coil. 3 connected in the Supply lead 
from the positive or anode grid 2 of the valve 
f8 to a source of high tension Supply indicated 
by the -- sign. The anodes. 24 and 24 are con 
nected to a common output, circuit including a 
beat frequency, transformer with a primary. 36 
and a secondary. 37 tuned to... the frequency of 
the intermediate or beat signals, by the aid of 
tuning condensers. 35 and 38 shunted across, the 
primary and secondary windings- as shown. The 
intermediate frequency. Signals, obtained at the 
output terminals. 39 may be impressed upon an 
intermediate frequency amplifier which may be 
followed by a detector and audio amplifier in a 
manner well known. The input or control grids 
22 and 22' may be additionally biased in a known 
manner by the aid of additional biasing poten 
tial sources; connected to points 7 and 11 re 
spectively. 

In Figure: 2. there is shown a resonance curve 
for the input circuit of Figure 1 wherein f1 cor 
responds to the frequency of an incoming radio 
signal, fo. corresponds to the frequency of the 
locally produced or heterodyne signals, and f2 
represents the image. frequency or frequency of 
the interfering signal equal to 

- fi-2(fo-f)=2fo-f1 
in the. example illustrated wherein facdfodifi. 
From the foregoing it is seen that both the 

incoming signal having a frequency f1 and the 
image or interfering signal having a frequency f2 
are combined or mixed with the locally gener 
ated signals having a frequency foin both valves 

in other Words, that RHis-U1EH1'. 

2,135,051 
Whereby the signal, heterodyne and interfering 
potentials in the first valve are in phase quad 
rature to the signal, heterodyne and interference 
potentials in the second valve. Assuming that 
the modulation or mixing takes place in accord 
ance With a linear law in a first approximation, 
the operation may be expressed by the follow 
ing theoretical equations Well understood by 
those versed in the art: 

(A1; sin wit-i-A sin wat)H cos Wot 
AH- A2H 

2 2 

for wave 8 and 

(A. cos wit+A' cos wat)H,' sin wot= 
AH' A'H' 

2. 2 

for valve 8' wherein A1, H1 and H1, H2' are 
Constants and U1=2tf1, D2=2arf2 and UO=2atfo. 

For different types of modulation following a 
more complicated law the results will be Substan 
tially the same although the formuli may be more 
complicated. 
From the above equations it is seen that both 

signal, and interference frequency components of 
Opposite: phase Will appear in the common. Out 
put or anode circuit of the tubes. If 

AHL.AH. 

the desired signal will be balanced or cancelled 
while in the case of A2H1's A2'Hi' the image or 
interfering frequency signal Will be rejected or 
cancelled. As is seen, A1=ER, wherein. I rep 
resents the current in the input circuit and R. 
the value of the resistance 4. Furthermore, 
it is seen that Al'-01, wherein I represents 
the value of the inductance 2 of the input cir 
cuit. Ehus, in order to make AH1=A1H1' it 
is necessary that ERH1 be equal to IUEH1' or 

In the last 
equation H1, Hill, D1 and L. are constants, where 
from it follows: that the balance or cancellation 
of either the desired signal or the interfering 
signal can be effected by adjusting the resistance 
4 in the input. circuit. If the balance is ob 

tained for the desired signal, only the inter 
fering signal. Will appear and vice versa. 

In Order to affect, a complete elimination of 
the interfering or image signal, it is necessary 
that the controlling potentials are exactly 90° 
out of phase as described previously. This is 
obtained in an easy manner by producing reac 
tive and non-reactive potential drops in the in 
put or Oscillating circuits and in order to insure 
and maintain exact quadrature phase relation 
it is further desirable to eliminate the stray 
capacities, to reduce the internal capacities of 
the Waves as far as possible and to use Sub 
stantially pure ohmic resistors in the input and 
oscillating circuits. In this manner, it is pos 
sible, to obtain a complete suppression of the 
image frequency in a Superheterodyne System 
Substantially Without any preselection and with 
out the drawbacks and difficulties experienced 
with prior art methods. 
As pointed out, the adjustment for the image 

frequency Suppression may be effected by vary 
ing the resistance. 4 in the input circuit. The 
same result is obtained by varying the resist 
ance 30, in the OScillating tank circuit or by 
adjusting the grid biasing potentials of the valves 
such as by varying the resistances 25 and 25 
in the cathode leads or by applying variable 
biasing potentials to: the input grids at points 

sin (wo-w)t- sin (w-wo)t 

sin (w-wo)t sin: (wo- w) t 
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T and f' in which latter case it is desirable to 
use tubes of the variable mu type to obtain a 
uniform and Smooth regulation. 
The circuit arrangement according to the in 

vention is especially suited for aperiodic re 
ceivers such as shown in Figures 3 and 4 illus 
trating aperiodic input circuits which may be 
Substituted for the tuned input circuit shown 
in Figure 1. 

Referring to Figure 3, the antenna, O is con 
nected through coupling condenser to an 
aperiodic input circuit comprising a resistance 
40 grounded at its lower end and shunted by the 
condenser 3 in series with the variable phase 
shift resistance f4. The quadrature potentials 
may be obtained from points a, b and d, C or 
from the point a. and a tap d on the resistance 
40 on the one hand, and between a. and c on the 
other hand in which latter case the resistance 
4 may be omitted. 
An alternative method of obtaining quadrature 

potentials from an aperiodic input circuit is shown 
in Figure 4. The latter comprises a Wheatstone 
bridge System with four arms consisting alter 
nately of a resistor and a condenser as shown at 
4, 42, 43 and 44. The input signal is applied to 
the diagonal points e, if and the quadrature po 
tentials are derived from the other diagonal 
points b, c and either of the resistors in the ex 
ample, shown resistor 44 or point a. 
In Figure 5, there is shown a modified tuned 

input circuit which differs from Figure 1 in that 
the non-reactive impedance 4 is connected in 
series with the induction coil 2 of the input cir 
cuit as distinct from the connection in Series with 
the condenser 3 as shown in Figure 1. 
result, the potential drop Supplied by the re 
sistance 4 will be 180° out of phase relative to 
the drop supplied according to Figure 1. 

Referring to Figure 6, the system shown is sub 
stantially similar to Figure 1. With the exception 
that the intermediate frequency circuit is COn 
nected to the anode of valves 8 and 8' in push 
pull arrangement. For this purpose the primary 
36 of the intermediate frequency transformer has 
one end connected to the anode of valve 8 and 
the other end to the anode of valve 8' and is 
provided with a center tap connection leading 
to the high tension supply source indicated by the 
plus symbol in a known manner. There is fur 
thermore shown a feedback inductance 40 induc 
tively coupled with the input inductance 2 and 
inserted in the cathode lead of the valve 8'. In 
this manner the current in the input circuit may 
be regenerated to compensate for the losses pro 
duced by the resistance 4. 

Referring to Figure 7, there is shown a further 
modification of a system shown by the previous 
illustrations. According to this modification the 
oscillating tank circuit 28, 29 and associate feed 
back inductance 3 are connected in push-pull to 
the oscillating and anode grids of the mixer valves 
8 and 8. 
upon the control grids of the valves. 8 and 8 
are in phase quadrature while the locally pro 
duced potentials applied to the Oscillating grids 
of the valves are phased 180° apart. In order to 
secure the required quadrature phase shift in the 
output circuit there is provided a non-reactive or 
Ohmic resistance which in the example shown is 
connected in series with the condenser 35 shunt 
ing the primary 36 of the intermediate frequency 
transformer. The anode of valve 8 is connected 
to the intermediate frequency transformer in the 
known manner while the anode of the valve 8' 

As a 

Thus, the signal potentials impressed. 

3 
is connected to the junction between the tuning 
condenser 35 and impedance 40 to effect the nec 
essary quadrature phase shift of the OScillating 
potential components in the output circuit. In 
both Figures 6 and 7 there is shown an input or 
receiving circuit of the type described by Figure 
5 wherein the non-reactive impedance provided 
for securing the required quadrature control pO 
tentials is connected in series with the input in 
ductance. 
An advantage of the invention as pointed out 

hereinabove resides in a substantial simplifica 
tion of the high frequency section of a receiving 
system which may be made entirely aperiodic 
such as by using an input circuit as shown in 
Figure 3. In the latter case the only adjustable 
element is the condenser or equivalent tuning ele 
ment in the tank circuit of the local oscillator. 
When changing the frequency it will be necessary 
to readjust the resistance 4 to maintain Sup 
pression of the image frequency and for this pur 
pose it is advantageous to provide a variable re 
sistance mechanically connected with the con 
denser tuning mechanism for the oscillator tank 
circuit in such a manner that the required value 
of the phase shift resistance is automatically ad 
justed for each frequency or wave length to which 
the System may be tuned and the image frequency 
suppressed for all tuning frequencies of the sys 
tem. This mechanical connection is indicated 
schematically at 4 in Figure 8 of the drawings 
which otherwise is similar to the preceding fig 

res. 
In Figure 9 there is shown a circuit similar to 

Figure 8 but differing therefrom by the provision 
of a resistance tuning device 4 in place of a vari 
able Condenser shown in Figure 8. In order to 
vary the frequency of the oscillating tank circuit, 
the output potentials supplied from the anode 
grid of the valve 8' are impressed upon the 
junction point between the oscillating tank con 
denser 29 and the series impedance 3 thereby 
setting up a feedback current in quadrature phase 
relation relative to the original oscillating current 
generated in the tank circuit. By controlling the 
intensity of this current by varying the amplify 
ing gain of valve 8', such as by adjusting a vari 
able resistance 4 included in the anode or Oscil 
lating grid circuit, the apparent reactive im 
pedance or wave length of the tank circuit may 
be varied within a predetermined range. Re 
sistance tuning arrangements of this type are de 
scribed in more detail in my co-pending patent 
application entitled Electrical systems, Ser. No. 
73,865, filed April 11, 1936 which is referred to for 
further details regarding the operation of Figure 
9. The tuning resistance 4 is mechanically cou 
pled with the phase shift resistance f4 in the in 
put circuit in a similar manner as described by 

- Figure 8. The wave length range obtainable with 
a resistance tuning System of this type is less than 
may be obtained with a variable condenser. How 
ever, the range can be extended by the provision 
of a plurality of separate resistors sequentially 
connectable by a gang Switch to cover a desired 
receiving range. 
From the foregoing it is seen that while the 

high frequency part of a superheterodyne system 
is greatly simplified by the employment of the 
invention, an additional detector or mixer valve 
is required. The latter can however be avoided 
by employing any other modulator of known type 
such as a rectifying arrangement comprising dry 
rectifiers or the like. Alternatively, the two mixer 
valves may be combined in the form of a com 
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4. 2,135,05t 
posite valve such as shown in Figure 0. The lat 
ter is substantially identical to Figure 1 with the 
exception that a common anode 24 is provided 
for both valves which are included in a Single 

5 envelope. Both valve sections may be construct 
ed in the usual manner and mounted about a 
common cylindrical heater in a manner well 
known in the design and construction of con 
posite discharge Valves. 

IO. As is understood, the new modulating System 
described by the invention has other uses and ap 
plications whenever it is desired to mutually mod 
ulate or combine separate current Waves. Thus 
the invention may serve for producing single side 

is band modulated signals. In the latter case the 
input circuit in the examples shown, serves for 
supplying a carrier frequency f1 from a suitable 
source of oscillations or driver. The Oscillating 
or tank circuit serves for Supplying a modulating 

20 current having a frequency, p. The theoretical 
equations in this case are as follows: 
For Wave.8: 

A sin wits cos pt 

2. a sin (wi-p)t + AB 2. 
sin (wi-p)t 

For valve 8': 
A2 cos witH, sin pt= 

30 Ap, sin (w- p)f +4. sin (w--p)t 
For the case that . . . . . . 

A1B1A2B2. 
2 - 2 35 

the result obtained is: 
O--A, B, sin (wi+p)t or AB; sin (wi-p)t. 

dependent on the connection of the intermediate 
40 frequency circuit as shown according to Figure 

1 or 5, respectively. The modulating circuit may 
be either periodic or aperiodic as shown in Fig 
ure 4. In the latter case, the system may be used 
for modulating a carrier current in accordance 

45 with any complex modulating. Wave. 
The provision of the non-reactive impedance 4 

in the input circuit involves an increased damping 
and loss of input signal strength. However, it 
was found that this resistance can be chosen with 

so a low value (from 5 to 100 ohms). As is under 
stood, the conversion conductance of the valve 8 
should be higher than the conversion conductance 
of the valve 8. The phase shifting resistance 
3 in the Oscillating tank circuit may have Values 

55 from 100 to 500 ohms and the damping produced 
thereby may easily be compenSated by increasing 
the coupling between the tank circuit and feed 
back inductance to maintain the circuit in an 
oscillating condition. Furthermore, as pointed 

60 out before, the loss produced by the resistance 
in the input circuit may be compensated by a re 
generation of feedback arrangement of any type 
such as illustrated by Figure 6. 

It has further been found in employing the in 
65 vention, that while the image frequency interfer 

ence may be completely eliminated, the desired 
signal strength is also decreased slightly. In ad 
dition, it was found that this decrease is more 
pronounced the lower the intermediate frequency 

to chosen. However, it is also possible to obtain the 
opposite effect; that is, an increase in signal 
strength, with suppression of the image frequency. 
In this latter case according to the invention the 
intermediate or beat frequency and the local OS 

5 cillating frequency should be chosen in such a 

manner that the former is equal to the sum of the 
signaling frequency and the oscillating frequency. 
Thus, for instance, if the intermediate frequency 
is 450 kc., then for receiving signals of 10 or 300 
kc. the local oscillating frequency should be 440 5 
kc. or 150 kc., respectively. The image frequency 
in the latter case will be 890kc. or 600 kc., respec 
tively. If the circuits are arranged and adjusted 
in the manner described herein. So as to eliminate 
the image frequency, it will be found that the 10 
desired signal strength may be increased nearly 
tWice. 

It will be apparent from the above that the 
invention is not limited to the specific arrange 
ment of parts and circuits shown herein for illus- 5 
tration and that the underlying novel thought 
of the invention is susceptible of numerous varia 
tions and modifications coming within its broad 
Scope and Spirit as defined in the appended claims. 
It is therefore intended that the description and 20 
dra Wings are to be regarded in an illustrative 
rather than a limiting Sense. 

I claim: 
1. In a radio System, means for producing a 

pair of signal current components having a quad- 25 
rature phase relation, further means for produce 
ing a pair of auxiliary current components hav 
ing a quadrature phase relation, means for modu 
lating each of the signal current components by 
One of the auxiliary current components, and 30 
means for combining the modulated currents in 
a common Output circuit. - 

2. In a radio system, circuit means for receiv 
ing incoming signal Oscillations, means for derive 
ing therefrom a pair of signal current components 35 
having a quadrature phase relation, a local. Oscil 
lator for producing heterodyning oscillations hav 
ing a frequency different from the signal fre 
quency, means for deriving from Said Oscillator 
current components having a quadrature phase 40 
relation, a pair of modulating devices, means for 
impreSSing signal current and local current com 
ponents in phase quadrature relation upon each 
of Said nodulating devices, and a common output 
circuit for Said modulating devices resonant to the 
beat frequency between the signal and local oscil 
lation frequencies. 

3. In a radio system, a circuit for receiving in 
coming Signal oscillations, said circuit, including 
reactive and non-reactive impedance elements; a 
pair of modulating devices, means for impressing 
Signal potentials having a quadrature phase rela 
tion derived from said receiving circuit upon said 
modulating devices, an oscillator for producing 
local oscillations having a frequency different 
from the signal frequency, said oscillator com 
prising a tuned oscillatory circuit including both 
reactive and non-reactive impedance elements, 
means for impressing potentials in phase quadra 
ture derived from said oscillatory circuit upon said 60 
modulating devices, and a common output circuit 
for Said modulating devices resonant to the beat 
frequency between the signal and local oscilla 
tion frequencies. 

4. In a radio system, a circuit for receiving in 
coming Signal oscillations, said circuit including 
reactive and non-reactive impedance elements, a 
pair of modulating devices, means for impressing 
signal potentials having a quadrature phase rela 
tion derived from said receiving circuit upon said 70 
modulating devices, an Oscillator for producing 
local oscillations having a frequency different 
from the signal frequency, Said OScillator compris 
ing a tuned Oscillatory circuit including both re 
active and non-reactive impedance elements, is 

50 
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means for impressing potentials in phase quadra 
ature derived from said oscillator upon said modul 
lating devices, the signal and local oscillating po 
tentials impressed upon each of said modulating 
devices being in phase quadrature relative to each 
Other, and a common Output circuit for said mod 
ulating devices resonant to the beat frequency 
between the signal and local oscillating fre 
quencies. - . . . . . - 

5. In a radio system, a circuit for receiving in 
coming signal oscillations, said circuit including 
both reactive and non-reactive impedance ele 
ments, a pair of modulating devices, means for 
impressing signal potentials in phase quadrature 
derived from said receiving circuit upon said 
modulating devices, an oscillator for producing 
local oscillations having a frequency different 
from the signal frequency, said Oscillator Com 
prising a tuned oscillatory circuit including both 
reactive and non-reactive impedance elements, 
means for impressing potentials in phase quad 
rature derived from said oscillatory circuit upon 
said modulating devices, the signal and local 
OScillating potentials impressed upon each of Said 
modulating devices being in phase quadrature 
relative to each other, a common output circuit 
for said modulating devices, and means for ad 
justing the relative amplitudes of the signal and 
locally produced potentials impressed upon said 
nodulating devices. 

6. In a radio system, a circuit for receiving 
incoming signal oscillations, said circuit includ 
ing both reactive and non-reactive impedance 
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elements, a pair of modulator-amplifiers, means 
for impressing signal potentials in phase quad 
rature derived from said receiving circuit upOn 
said modulator-amplifiers, an oscillator for pro 
ducing local oscillations having a frequency dif 
ferent from the signal frequency, said oscillator 
Comprising a tuned oscillatory circuit including 
both reactive' and non-reactive impedance ele 
ments, means for impressing local Oscillation po 
tentials in phase quadrature derived from Said 
OScillatory circuit upon said modulating devices, 
the signal and local potentials impressed upon 
each of said modulating devices being in phase 
quadrature relative to each other, a Common Out 
put circuit for said modulator-amplifiers reso 
nant to the beat frequency between the signal 
and local frequencies, and a regenerative circuit 
between the output of at least one of said modul 
lator-amplifiers and said receiving circuit. 

7. In a radio system, a circuit for receiving 
incoming signal oscillations, Said circuit includ 
ing both reactive and non-reactive impedance 
elements, a pair of electronic mixing devices each 
comprising an electron discharge path, means for 
controlling a portion of Said electron - paths in 
accordance with signal potentials in phase quad 
rature derived from said receiving circuit, a local 
oscillator for producing OScillations having a fre 
quency different from the signal frequency, said 
oscillator comprising a tuned Oscillatory circuit 
including both reactive and non-reactive in 
pedance elements, means for independently con 
trolling another portion of said electron paths 
in accordance with locally produced potentials 
in phase quadrature derived from said oscillatory 
circuit, the signal and local potentials controlling 
the separate portions of each of Said electron 
paths being in phase quadrature relative to each 
other, and a common output circuit for Said elect 
tron paths resonant to the beat frequency between 
the signal and heterodyning frequencies. 

8. In a radio system, a signal input circuit in 

5 
cluding a reactive and non-reactive impedance 
element in series, a pair of modulating devices, 
means for impressing signal current potentials in 
phase, quadrature derived from Said reactive and 
non-reactive impedance elements upon Said 
modulating devices, a local oscillator for pro 
ducing oscillations having a frequency differing 
from the signal frequency, means for deriving 
local potentials in phase quadrature from said 
local OScillator, means for impressing Said local 
quadrature potentials upon each of said modul 
lating devices, the signal and local potentials, 
applied to each of said modulating devices be 
ing in phase quadrature relative to each other, 
a variable tuning element for controlling the 
frequency of Said local oscillations to correspond 
to incoming signals of different frequencies, and 
a common output circuit for said modulating de 
vices resonant to the beat frequency between the 
Signal and local frequencies. 
9. In a system as claimed in claim 8 including 

means for varying the non-reactive impedance 
in Said receiving circuit simultaneously with the 
adjusting of Said tuning element. 

10. In a radio System, an input circuit for re 
ceiving signal. Oscillations comprising an induc 
tive and a capacitative reactance in parallel, a . 
non-reactive impedance in series with one of said 
reactances, a local oscillator including an oscil 
latory circuit comprising an inductive and ca 
pacitative reactance in parallel, a further non 
reactive impedance in series with one of the re 
actance elements of said oscillatory circuit, a 
pair of modulating devices, means for impress 
ing signal potentials developed across said input 
circuit and local potentials developed across the 
non-reactive impedance of said oscillatory circuit 
upon the first of said devices, further means for 
impressing signal potentials developed across the 
non-reactive impedance of said input circuit and 
heterodyning potentials developed across said 
Oscillatory circuit upon the other modulating de 
Vice, and a common output circuit for said modu 
lating devices. 

11. In a radio System, an aperiodic input cir 
cuit for receiving signal oscillations, comprising 
a reactive and a non-reactive impedance in series, 
a local Oscillator for producing oscillations of a 
frequency different from the signal frequency, 
said local oscillator including an oscillatory cir 
cuit comprising a capacitative and an inductive 
reactance in parallel, a non-reactive impedance 
in series with one of the reactances of said oscil 
latory circuit, a pair of modulating devices, means 
for impressing signal potentials developed across 
Said input circuit and heterodying potentials de 
veloped across the non-reactive impedance of said 
oscillatory circuit upon the first of said devices, 
further means for impressing local potentials de 
veloped across said oscillatory circuit and signal 
potentials developed acroSS the non-reactive in 
pedance of said input circuit upon the other mod 
ulating device, and a common output circuit for 
said modulating devices. 

12. In a system as claimed in claim 10 includ 
ing means for adjusting the relative amplitude of 
the potentials applied to at least one of said 
modulating devices. 

13. In the art of receiving radio signals Com 
prising the steps of producing signal Current con 
ponents having a phase quadrature relation, pro 
ducing local current components having a phase 
quadrature relation, modulating each of Said sig 
nal current components with the local current 
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component in quadrature phase relation thereto, 
and combining the modulated currents. 

14. In the art of translating radio signals, the 
steps of producing quadrature signal and quadra 
ture interfering energies, generating local auxil 
iary energies having a quadrature phase relation, 
modulating each of the quadrature, signal and 
interfering energies with the local energy in phase 
quadrature thereto, combining the modulated out 
puts and adjusting the relative magnitude of the 
respective quadrature energies to balance Out 
the interfering Signal in the combined output. 

15. In a radio system comprising means for 
producing quadrature signal and quadrature in 
terfering energies, means for generating local 
auxiliary energies having a quadrature phase 
relation, means for separately modulating each 
of said quadrature signal and interfering energies 
with the local energy in phase quadrature thereto, 
a Combined output for Said modulating means, 
and means for adjusting the relative magnitude 

2,135,05 
of the respective quadrature energies to balance 
the interfering signal in the combined output. 

16. In the art of translating carrier signals, 
the steps of producing quadrature signal ener 
gies and quadrature interfering energies, gen 
erating quadrature local energies, producing beat 
energies from each of the quadrature signal and 
interfering energies and the local energy in phase 
quadrature thereto, and combining the beat en 
ergies produced. 

17. A system for translating carrier signals 
comprising means for producing quadrature Sig 
nal energies and quadrature interfering energies, 
further means for producing local quadrature 
energies, means for producing beat energies from 
each of the quadrature signal and interfering 
energies with the local energy in quadrature 
phase relation thereto, and a common output for 
the beat energies produced. 

JOZEF FEBANSK. 
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