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amplifiers.

25. Logarithmic Wide Amplitude Range
Electronic Seismograph.

By Hideteru MATUMOTO,
Earthquake Research Institute.

A logarithmic wide amplitude range seismograph was designed and constructed, in
order to remove a defect of the ordinary seismograph which can record only earthquake
motion of very limited intensity range. Namely, the ordinary seismograph of high
sensitivity too often reaches its limited full amplitude range in the seismic observa-
tion.

But we can extend the amplitude range by making use of a suppression ‘character
in the amplifier circuit. For this pupose the author adopted the logarithmic character
which is very often utilized in the analysis of seismic observation. And the recording

amplitude range was extended 300 times to that of the ordinary seismograph in the
same limited amplitude of 30 mm.




388 SEECAE LA R T PR T e

In order to get the logarithmic suppression, the author put potentiometers which
are composed of a resistor and a network with four oxide copper rectifier elements in
the amplifier circuit. Needless to say, the oxide copper has a counter resister charac-
ter shown in Fig. 1.

Making use of this character, the potentiometer gives suppression for the input
voltage, but it is not so sharp to get enough suppression for logarithmic character.
So the author put this potentiometer in the circuit at three stages. Thus the character
of the amplifier as shown in Fig. 3 and Fig. 4 was obtained by the circuit shown in
Fig. 2.

Fig. 5 and Fig. 6 indicate the characteristics of the transducer and the galvano-
meter used.

Overall character of the seismograph is illustrated in Fig. 7.

For the observation work of high accuracy, this character is not yet satisfactory,
so we introduce a device to equalize the character by a simple network as seen in
Fig. 8.

Fig. 9 shows the input voltage of the amplifier, when the equalizer is put between
the transducer and the amplifier,

Through these processes, a satisfactory velocity-frequency characteristic as seen
in Fig. 10 was obtained, and it was verified by an experimental observation executed at
Tukuba in Jan. 1959, using the logarithmic and ordinary seismographs.

Recorded amplitude of corresponding waves by the two seismographs are compared
in Fig. 11, which clearly shows the satisfactory character.

Reproductions in Fig. 11 and Fig. 12 indicate the seismograms obtained by the two
seismographs with a common transducer.
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[#] . . .
i Fig. 12 Example of seismograms recorded at Tukuba by logarithmic amplifier
and ordinary amplifier having characters as seen in Fig. 4.
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Fig. 13

Example of seismograms recorded at Tukuba by logarithmic amplifier

and ordinary amplifier with characters shown in Fig. 4.




