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Development of VP-type Broadband Tide Meter

MA Wu-gang, WU Yan-xia, HU Guo-ging
(Key Laboratory of Earthquake Geodesy , Institute of Seismology, CEA, Wuhan 430071, Hubei ,China)

Abstract: The VP-type broadband tide meter was developed by improving the circuit system,
mechanical system, data acquisition system, and control system on the basis of VS vertical
pendulum tiltmeter, a kind of seismological observation instrument used to record earth tides. A
good design of the mode of oscillation circuit and zero circuit was needed to improve the circuit
system, because it could simplify the instrument circuit, reduce the failure rate caused by elec-
tronic circuit, make the continuous operation stable. A reasonable mechanical instrument design,
including the design of automatic zero adjustment mechanism and instrument chassis, can
simplify the whole structure, make the weight and dimension of the instrument smaller, and easy
to be transported and installed. The improvement of data acquisition system includes the im-
provement of sampling rate, the increase of sampling channel and data storage capacity, and the
design of switch control channel. The automatic zero adjustment function was also added. Com-
pared with traditional tiltmeters, VP-type broadband tide meter is easy to install and maintain,
for it can store more data and realize remote auto zero. The most obvious advantage of it is that
its response to high-frequency signal is sensitive by improving the circuit and mechanical sys-
tems, and it can record more seismic information to better service for the earthquake prediction.
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Fig.1 Structure of capacitance sensor
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Fig.2 Mechanical struture of the vertical pendulum
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Fig.3 VP vertical pendulum tiltmeter
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Fig.4 Sine wave generator
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Fig.5 Oscillating circuit
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Table 1 Performance parameters for data acquisition
unit of VP vertical pendulum tilmeter
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Fig.6 Zeroing curves comparison between VP and VS
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Fig.7 Comparison of the recording curves
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Table 2 Comparison of the observation accuracy

Ay VP SRR KB SR VS B 2 E AR EURHY
1 0.001 7 0.018 7 0.008 9
2 0.001 5 0.002 5 0.003 1
3 0.001 3 0.002 0.002 9
4 0.007 1 0.002 0.002 6
5 0.004 0 0.004 7 0.004 7
6 0.006 1 0.003 1 0.016 1
7 0.003 8 0.010 2 0.008 6
8 0.003 7 0.002 7 0.007 4
9 0.006 7 0.005 3 0.008 9

HI{E 0.004 0 0.005 7 0.007 0
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