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It is known in the art to use in a receiver appa 
ratus comprising a diode for rectification an 
ohnnic voltage divider in the form of a rotary re 
sistance for volume regulation, the alternating 
potential output of the signal rectifier diode 
being impressed across the said resistance Whose 
shiftable tap is connected with the control grid 
of the following audio amplifier tube. 
The disadvantage of such an arrangement in 

the first place is that the slider, especially after 
long periods of use, Will cause Scratching noises 
and interruptions as a result of unavoidable oxi 
dation on the contact surface. Another short 
coming is that the voltage divider may hardly be 
mounted anywhere else than at close proximity 
to the volume control knob. In fact, remote 
control is comparatively difficult, and will in most 
cases be accomplished only by the aid of a motor. 

According to the present invention the voltage 
divider consists of tWO temperature-dependent, 
indirectly heated, series-connected resistances, 
the coils of which are traversed by regulatory 
currents in such a way that the total resistance 
of the voltage divider stays substantially un 
altered in the course of regulation. The use of 
directly, or indirectly, heated resistances for Wol 
ume control, to be sure, is fundamentally known 
in the art. However, the arrangement here dis 
closed offers a number of special advantages over 
circuits of this kind known in the earlier art. 
These advantages particularly may be seen to 
reside in the high aggregate resistance which 
will stay stable and constant also upon regula 
tion, and in the wide regulation range. Ina S 
much as each of the said two resistances may be 
adjusted to a very low value while the respective 
other resistance is adjusted to a very high re 
sistance value, it is possible to feed to the audio 
amplifier practically the entire alternating po 
tential furnished from the signal rectifier diode 
as Well as a very small fraction of this potential. 
Since the total resistance incidentally does not 
vary at all, or only very slightly so, the alternat 
ing current load of the signal rectifier diode re 
mains constant, and this particularly in the 
present case, contradistinct to amplifier tubes, is 
very important from the viewpoint of avoiding 
distortion. Crackling noises during regulation 
Will not arise even after prolonged use of the 
apparatus. Inasmuch as the regulation is ef 
fected by a current, the mounting of the Operat 
ing knob is independent of the arrangement of 
the voltage divider so that remote control means 
may be mounted in a simple Way. 

the drawing: 
Fig. shows a receiver circuit embodying the 

invention, 
Fig. 2 illustrates a modification. 
Referring to the exemplified embodiment of the 
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ceiver apparatus contains the radio frequency 
portion associated with the aerial. The netWork 
H includes the Oscillator-mixing stage, and the 
usual I.F. amplifier, the latter has its output end 
H' connected With the signal rectifier diode E. 
The non-grounded end of the load resistance R 
of the diode is connected by Way of a decoupling 
resistance R', Which at the Same time together 
Witn the line capacitance C' serves to filter the 
radio frequency currents, and the blocking con 
denser Ck with series-connected, indirectly 
heated, temperature-dependent resistances U1, 
and U2 consisting of uranium dioxide or the like, 
The point Where these tWO resistances are joined 
is brought to the control grid of the first, or in 
put, tube of the audio amplifier, While the lower 
end of resistance U2 is connected with the 
grounded return. 
The two heater coils Hf and H2 are connected 

in Series With each other and a Source of Woltage 
supply Q, a terminal of the change-over switch 
S. and a variable resistance R, which is adjusted 
by the volume control knob of the receiver set 
to regulate the heating current. Of the said two 
resistances U and U2, one has a positive and 
the other one a negative temperature coefficient 
so that, upon variation of the joint heating cur 
rent, the resistances Will be varied in opposite 
senses, while yet the aggregate resistance remains 
practically constant. 
For the purpose of remote control, the change 

over, or double-throw, switch S is shifted into the 
position indicated by the dash line with the re 
Sult that the regulating resistance R2 is cut into 
the heating circuit, the said resistance R2 being 
mounted at the remote control point. The lead 
may consist of a single conductor cable since 
the grounded lead to resistance R2 may be repre 
sented by the grounded sheath of the cable. 
- In case that also the tuning is to be effected 
by remote control and that also other regulatory 
means of the receiver are to be remote con 
trolled, the switch S may be mechanically inter 
locked with other switches for the purpose of 
effecting a change to remote operation. It will 
be understood that also volume control is feasi 
ble from Several remote points. 
Another scheme is to use similar or equivalent 

resistances for Uf and U2, the temperature co 
efficients of Which are both positive or both nega 
tive, provided that the heating currents are regul 
lated in contrary senses. As shown in Fig. 2, 
this is accomplished, for instance, by having the 
ends of the two heater windings which are not 
connected With each other, connected with the 
ends, or terminals, of a voltage source of supply, 
while the interconnected ends are brought to a 
shiftable tap of a Woltage divider associated with 
the terminals of the Source of voltage supply. 

invention shown in Fig. 1, the part H of the re- 60 The change from the conventional control to re 
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mote control in this case may be effected by pro 
Viding at the remote control point a voltage di 
vider also connected With the terminals of the 
Voltage supply source, and by connecting the ends 
of the heating coils which are here interconnect 
ed, by means of a change-over SWitch with a 
shiftable tap of this voltage divider. 
What is claimed is: - 
1. In a receiving System of the type including 

a detector and an audio utilization network; 
the improvement which comprises at least two 
temperature-dependent resistor elements con 
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6. In a modulated carrier receiver, a demod 

ulator having carrier input terminals and modul 
lation voltage output terminals, a modulation 
Voltage network having input terminals, a volume 
control device comprising a resistive path, con 
nected to said output terminals, said network in 
put terminals being connected across a portion of 
the path, said portion and at least a second por 
tion of the path being temperature-dependent 

0. 

nected between said detector and utilization net 
work, means independent of the signal currents 
in the receiving System for varying the tempera 
tures of said elements, and said elements being 
chosen to present a substantially constant re 
sistance magnitude across said detector over a 
wide range of temperature variation thereof. 

2. In a receiving System of the type including 
a detector and an audio utilization network; the 
improvement which comprises at least two tem 
perature-dependent resistor elements connected 
between said detector and utilization network, 
said utilization network having its input termi 
nals coupled solely across one of the elements, 
means independent of the signal currents in the 
receiving System for varying the temperature of 
said elements, and said elements being chosen 
to present a substantially constant resistance 
magnitude across said detector over a wide range 
of temperature variation thereof. 

3. In a receiving System of the type including 
a detector and an audio utilization network; 
the improvement which comprises at least two 
temperature-dependent resistor elements con 
nected between said detector and utilization net 
work, said elements being arranged in series 
across the detector output terminals, solely one 
of the elements being connected to the utiliza 
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tion network input terminals, means independent 
of the signal currents in the receiving system 
for varying the temperature of said elements, 
and said elements being chosen to present a 
Substantially constant resistance magnitude 
across said detector over a wide range of tem 
perature variation thereof. 

4. In a receiving system of the type including 
a detector and an audio utilization network; 
the improvement which comprises at least two 
temperature-dependent resistor elements con 
nected between said detector and utilization net 
work, means independent of the signal currents 
in the receiving system for varying the tempera 
ture of said elements, and said elements being 
chosen of opposite temperature coefficients 
thereby to present a substantially constant resist 
ance magnitude across said detector over a wide 
range of temperature variation thereof. 

5. In a modulated carrier receiver, a demodu 
lator having carrier input terminals and modula 
tion voltage output terminals, a modulation volt 
age network having input terminals, a volume 
control device comprising a resistive path con 
nected to said output terminals, said network in 
put terminals being connected acroSS a portion 
of the path, said portion and at least a second 
portion of the path being temperature-dependent 
resistive elements and means independent of the 
signal currents in the circuits of said receiver 
for regulating the temperatures of said elements. 
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resistive elements, said elements being of opposite 
temperature coefficients, and means for regulat 
ing the temperatures of said elements. 

7. In a modulated carrier receiver, a demod 
ulator having carrier input terminals and modu 
lation voltage output terminals, a modulation 
Voltage network having input terminals, a volume 
control device comprising a resistive path con 
nected to said output terminals, said network 
input terminals being connected across a portion 
of the path, Said portion and at least a second 
portion of the path being temperature-dependent 
resistive elements, said elements being of like 
temperature coefficients, and means for regulat 
ing the temperatures of said elements in opposite 
SenSeS. 

8. In a modulated carrier receiver, a demodul 
lator having carrier input terminals and modula 
tion voltage output terminals, a modulation volt 
age netWork having input terminals, a volume 
Control device comprising a resistive path con 
nected to said output terminals, said network 
input terminals being connected across solely a 
portion of the path, said portion and at least 
a Second portion of the path being temperature 
dependent resistive elements, and means remote 
from the receiver and completely independent of 
the carrier and modulation voltage circuits of the 
receiver for regulating the temperatures of said 
elementS. 

9. In a modulated carrier receiver, a demodul 
lator having carrier input terminals and modula 
tion voltage output terminals, a modulation volt 
age network having input terminals, a volume 
control device comprising a resistive path con 
nected to said output terminals, said network 
input terminals being connected across a portion 
of the path, Said portion and at least a second 
portion of the path being temperature-dependent 
resistive elements, and means for regulating the 
temperatures of Said elements, said last means 
comprising heater elements operatively associated 
With their respective resistive elements, and a 
Control device in circuit with the heater elements 
for varying the energization thereof. 

10. In a modulated carrier receiver, a demod 
ulator having carrier input terminals and modul 
lation voltage output terminals, a modulation 
voltage network having input terminals, a volume 
control device comprising a resistive path con 
nected to Said output terminals, said network 
input terminals being connected across a portion 
of the path, said portion and at least a second 
portion of the path being temperature-dependent 
resistive elements, and means for regulating the 
temperatures of Said elements, said last means 
comprising heater elements operatively associ 
ated with their respective resistive elements, and 
a remote Control device in circuit with the heater 
elements for varying the energization thereof. 
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