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This invention relates to a novel circuit organi 
zation for piezo-electric pickups, as used in 
phonographs. 

Piezo-electric pickups produce potentials pro 
portional to the pressure. Since in the conven 
tional kind of phonograph record, recording of 
the sound tracks is with constant "frequency 
amplitude' (referred to constant amplifier drive 
range) it follows that the recorded amplitude 
diminishes or droops with the frequency. The 
Consequence is that when such phonograph rec 
ords are played with piezo-electric pickups, the 
frequency curve arises roughly at an angle of 45 
degrees in the direction of the low frequencies. 
This shape of the characteristic is altered by 

the usual terminating resistance which at the 
same time serves for volume control. (Fig. 1.) 
The sound pickup is indicated at T, and the re 
sistance at R. According to the size of this re 
sistance, there result different frequency char 
acteristics when reproducing sound from such 
record disks as shown in Fig. 2, where the fre 
quency in terms of cycles per second is indi 
cated along the abscissa axis plotted against the 
potential impressed across the resistance R, along 
the Ordinate axis. The straight-line graph f is 
the noload characteristic of a piezo-electric 
sound pickup which presents an angle of inclina 
tion or slope of around 45 degrees. This curve 
applies in the presupposition that the record 
ing, down to the lowest frequencies, was with a 
constant frequency amplitude. However, this 
assumption is no longer true for the conventional 
phonograph disks for frequencies below 200 
cycles per second. In fact, below this range, the 
cut is with constant amplitude so that the fre 
quency curve has there a shape as shown by the 
dotted lines fa. 
The representation Fig. 2 clearly shows that 

a frequency characteristic having a form as in 
dicated by graph la is unserviceable, but this 
curve can be changed by shunting a resistance 
to the transmission channel. According to the 
size of the resistance there result characteristics 
2, and 4. The lower the resistance (curve 4 
applies to low R), the straighter the frequency 
band becomes. To be sure, the potential output 
diminishes considerably since the capacitive in 
ternal resistance of the generator is short-cir 
cuited by the resistance R. What is desired is a 
curve having roughly a shape as shown by graph 
f. At a relatively high level a comparatively 
high potential is produced at the low frequencies, 
and this is of importance in view of the droop 
above referred to. The high frequencies are 
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rendered the way they have been cut in the 
disk. 
Such a shape is obtainable by the use of simple 

circuit elements with an organization as shown in 
Fig. 3. The sound pickup is designated again 
by T. The self-capacitance of this pickup is de 
noted by C, while the seriation comprising an 
ohmic resistance and a capacity shunted to the 
pickup is designated by Rv and Cv. These are 
shown to be variable. The influence of such 
variation of the said quantities is shown more 
clearly by reference to Figs. 4 and 5. 
In most cases, it will suffice in practice first to 

determine the values of Rv and Cy required for a 
given sound pickup, and then to provide a fixed 
resistance and a fixed condenser, in case no varia 
tion of correction or compensation is desired. 
Fig. 4 illustrates the influence of a variation of 
the series resistance Rv in the assumption that 
a fixed condenser Cy is also connected. The 
straight line again shows the no-load charac 
teristic of the pickup. If only the condenser Cy 
is provided, it is shifted parallel to itself owing 
to the capacitive voltage division as far as the 
straight line 5 indicated by the dash-lines. Ac 
cording to the size of the resistance Ry there are 
obtained different transitions of the straight line 
5 to straight line as illustrated by the curves 
6, 7 and 8. Curve 6 applies to a high value of 
Rv, curve to medium and curve 8 to a low value 
of Rv. The transitions marked A, B, C, of curves 
6, 7 and 8 to the straight line f occur in the 
presence of the limiting frequency wer. This 
limiting frequency, according to the desired qual 
ity or fidelity of reproduction of the pickup lies 
between 3000 and 8000 cycles per second. If C. 
the self-capacitance of the pickup, then, a prod 
ing to the sense of this invention, there sho’d be: 

owgrr. C; 

Fig. 5 shows the shape of the frequency char 
acteristic when a relatively small, but constant . 
Rv is cut in the circuit, and when Cv is raised. 
Straight line shows again the no-load char 
acteristic. Curves 0, if and 2 apply to an in 
creasing Cy, curve 2 referring to maximum Cv. 
According to the size of this series capacity, 

R, rul to 2X 

the straight line at a slope of 45 degrees changes 
into a parallel line to the abscissa axis at more 
or less high frequencies. The frequencies where 
this change occurs and which are designated by 
D, E and F, will in the following equation be 
designated by wa and the latter will lie between 
300 and 3000 cycles per second. According to the 



2 
invention, there results the following value fo 
Cy: 

Crav1. to 2X.R. 
If the resistance Rv and the condenser Cy have 
been suitably chosen, then a curve shaped as 
shown at 3 is obtainable which roughly corre 
sponds to the curve shape f, Fig. 2, assumed to 
be desirable. - 
Where the piezo-electric pickup has a self 

capacitance C of around 1000 centimeters, and 
this is a typical pickup often found in practice, 
then the series capacities Cy may range between 
2,000 and 7,000 centimeters, while values rang 
ing between 20,000 and 100,000 ohm have found 
to be preferable for the series resistances. The 
particular size to be chosen for these elements 
is a function of the particular frequency re 
sponse characteristic that is desired, and the 
voltage drop that is deemed acceptable. 

It is noteworthy that the circuit organization 
here shown is usable also for other capacitive 
generators such as piezo-electric microphones, 
and the like. 

It can be seen from the above considerations 
that with comparatively simple means it is pos 
sible to obtain a frequency curve, by adopting 
the basic idea of the invention which will meas 
ure up to all demands. 
What is claimed is: 
1. A piezoelectric pickup device circuit ar 

rangement including a variable resistance and a 
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variable condenser connected in series with each 
other and in parallel with said pickup device, a 
pair of output terminals, a second resistance in 
parallel with said variable condenser and said 
first mentioned resistance, a variable connection 
from said second resistance to One of said out 
put terminals, and a fixed connection from one 
end of said second resistance to the other output 
terminal. 

2. A piezoelectric pickup device circuit ar 
rangement including a resistance and a Cons 
denser connected in series with each other and 
in parallel with said pickup device, said resist 
ance having a value which obeys the formula 

Cup. C; 

where wir lies between 3,000 and 8,000 cycles per 
second and C the Self-capacitance of the sound 
pickup, and that the Series capacity is 

C, rv1 to 2x R. 
where wa lies between 300 and 3,000 cycles per 
second, a pair of output terminals, a second 

R, av1 to 2X 

resistance in parallel with said condenser and 
said first mentioned resistance, a variable con 
nection from said second resistance to one of 
Said output terminals, and a fixed connection 
from One end of said second resistance to the 
other output terminal. 
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