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This invention relates to voltage dividers and 
particularly to multiple voltage dividers, by 
means of which a plurality of different voltages 
can be developed and altered in certain rela 
tions to One another. 
In measuring and control apparatus in the high 

frequency transmitting and receiving art, as well 
as in broadcasting and television receivers, the 
problem is often encountered to vary two or more 
voltages in relation to each other through ranges 
of different magnitude and of different percent 
age of variation by operating one control alone, 
whereby the variation may be required to be 
linear, in the same sense, or in the opposite 
Sense. 

It is known in the art, to use, for this purpose, 
one or a plurality of potentiometers with the 
desired ranges, and to Couple these with a main 
potentiometer so that all sliding contacts are 
moved simultaneously. In many cases, however, 
such an arrangement is undesirable because the 
arrangement of several potentiometers or one 
axis causes spatial difficulties, and also requires 
careful mechanical adjustment. 

It is the object of the present invention to pro 
vide a purely electrical arrangement in which 
the adjustment of one potentiometer alone causes 
the variation of a plurality of voltages as may be 
desired, for example, in linear relation to each 
other, in the same sense or in the opposite sense. 
According to the invention, the voltage to be 
varied simultaneously with a main voltage is de 
veloped across a voltage divider and a constant 
voltage source, which are both connected in Series 
relation between the sliding tap or voltage ad 
justing means of the main voltage divider and 
One terminal of the main voltage Source. In 
Order to vary simultaneously a plurality of volt 
ages through ranges of different magnitudes and 
at different rates by the operation of one con 
trol element only, this invention provides cer 
tain rules, which will be set forth in the follow 
ing, particularly in connection with Fig. 1 of 
the drawing. 

Figure 1 is one modification of the apparatus 
which is the subject matter of this invention, 
while Figure 2 is a second modification of the in 
vention. 

Fig. 1 shows the principle of the circuit. Wolt 
age U is applied at the points and 2. The 
variable voltages Uo, U1 and Ua are taken off at 
the points 3 and 4, 3 and 5 and 3 and 6, respec 
tively. The main voltage divider consists of the 
resistances and 8. Woltage Uo is adjusted to 
a desired value by means of the sliding contact 

(C. 171-229) 
9 on the resistance . The tap 9 is connected to 
a resistance O of the value R', and a resistance 
lf of the value R'a, which together constitute 
a fixed voltage divider with a tap 6. The addi 
tional voltage 2, provided in accordance with 
the invention, may have the value Uva. Corre 
spondingly, resistance 3 and 4, with values 
R1 and R2 and a voltage source 5 of the value 
Uv1 are provided for the generation of volt 
age U1. 

If a change in the main voltage Uo from the 
value Uo1 to U02 is to cause the voltage U1 to 
change from the value U11 to U12, the following 
two equations must be fulfilled: 

Uo XU12 Uo2X Ui tity, U-U-U, (I) U. 

whereby, for instance, the sum of R1--R: may ice 
chosen as may seen suitabie. The Walte for R1 
can then be computed froii the equation. 

If, for instance, the voltage between points 3 
and 3 is to be varied between 30 and 600 ye:S, 
the voltage between points 3 and 5 varied betweera 
3 and 20 volts, and the voltage between points 
3 and 6 varied between 70 and 100 volts, it is 
necessary that Uv1=-26.3 volts in accordaiace 
with Equation I. Assuming , value of R1--32= 
megohm, Equation yields E2=74,000 ohns, and 
R1=926,000 ohms. From Equations and the 
following values are derived: Uvas---25.0 volts, 
Ra=130,000 ohms and R1=870,000 ohms. 
In Fig. 2 a circuit is shown in which the volt 

age between points 4 and 6 is varied in the op 
posite Sense to the variation of the voltages be 
tween the points 3 and 4, 22 and 3, 23 and . 
The maximum bias voltage lies between siding 
contacts 9 and 7, which are held at a constant 
distance from each other. A voltage divider 9, 
20, 2 develops the required constant bias voit 
ages for the individual voltage dividers. The 
voltage U3 between points 4 and 8 varies in the 
Same Sense as the Voltage between the points 
4 and 6. 
This method of multiple voltage control by 

means of One potentiometer alone is applicable, 
for instance, to scanning wave generators for 
television transmitting and receiving tubes for 
amplitude variation independent of frequency. 
The plate and grid voltages of the scanning wave 
generating discharge tube can be varied through 
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