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SEISMIC OBSERVATION SYSTEM EQUIVALENT TO THE
WIECHERT SEISMOGRAPH

By Yasuhiro UMEDA, Katsuyoshi 110 and Ichizo SADA

Synopsis

Wiechert seismograph was designed by Professor Wiechert in the early this century. Vertical and
two horizontal components were installed in 1930 at Abuyama Seismological Observatory, Kyoto Uni-
versity., We observed many earthquakes by this seismograph for the period over the half century.
The instruments are, however, old and decrepit nowadays.

The observation system equivalent to the wiechert seismograph was developed. New system is
constructed from servo-type seismoneter, analogue electric circuits and recording systems. The ser-
vo-type seismometer responses to the ground velocity for wide frequency range. The ground dis-
placement, resonant frequency, damping ratio equal to those of the wiechert seismograph are obtained
by the analogue computing circuits which solve a second linear differential equation.

Two kind recording systems are adopted, namely digital and pen-writing system. The former is
trigger-compile system and the latter is drum-type one which can record continuously four days per one

sheet.
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Fig. 1. Frequency response of wiechert seismograph.
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Fig. 2. Principle of servo-type seismometer.
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Fig. 3. Analogue circuit for solving a second linear differential equation.
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Fig. 4. A network for practical application.
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Table 1. Constants of seimograph and electric

parts

Horizontal Vertical
To 10.0° 4.7
h 0.45 0.45
wp=27r/Ty 0.628 1.34
2e=2hawy 0.565 1.20
C=(C,=C; 1.0 4F 0.47 uF
R=R;=R;=R3=R, | 510k& 510k Q2
Rs;=Rs=Rg 10k 2 10kQ
Ryo 2kQ 2k Q2
K;=@e¢RC)™! 3.47 3.47
K,=(wo RC)™2 9.75 9.75
R, 24.7KQ 24.7KQ
Re 17.5KQ 17.5KQ
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Fig. 5. Frequency response for ground displacement and phase angle.

10Hz

Open, solid

circles and triangles are the calibration results by the shaking table.
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Photo. 1. Right: Integration amplifier (AV-200T). Photo. 2. Pen-drum recorder.
Left: Multicorder (MC6625).
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South of Honshu Japan, 1990 September 24, 06:13(JST)
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Fig. 6-a. Comparative seismograms recording by wiechert seismography (upper) and new system
(lower).
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Fig. 6-b. Comparative seismograms récording by wiechert seismograph (black charts on left side of
each component) and new system.
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