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Abstract

The objects of this study were to discuss the performance of its using magnetic compass and to
do a trial manufacture of the apparatus generating artificial magnetic field of 3—axis type to
assess the performance of compass using terrestrial magnetism in the various magnetic field. The
results obtained were summarized as follows:

The magnetic field of each axis showed the linearly increase in accordance with the increase of
electrical current. Average range difference between measured and calculated values was
0.33~1.93 #7 and there were no big difference. The magnitude and direction of magnetic field
showed some change in the edge of Helmholtz coil, but it appeared to stabilize in the center.

In the horizontal magnetic force of 0.30gauss and 0.40gauss, the measured and calculated values
of the damping characteristic of magnetic compass showed a good agreement. However, the
confidence level was low at the horizontal magnetic force of 0.50gauss.

Key words : helmboltz coil (88&% ), apparatus generating artificial magnetic field (1 323%
AAR)), magnetic compass (AF7)173% ~), damping characteristic (HFEA)
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Fig. 1. Schematic diagramof experiment using the apparatus generating artificial magnetic

field of 3—axis type.
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Fig. 2. Used circuit in the control equipment.
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Table 1. Specifications of the 3—axis magn—
etic field sensor

Items Specifications

Sensor type 3 orthogonal sensing elements

Measuring range 100 T
Linearity 0.02%
Dynamic range 94dB
Calibration accuracy *1%
Operation Temperature range —20~+85T
Output scaling 10TV
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Table 2. The comparison of measured and calculated values of the principal time of damping
curve in accordance with the horizontal magnetic forces

Measured values

Calculated values

Horizontal

magnetic  Period Damping Damping Swing Fricative Period Damping Damping Swing Fricative

force degree factor  number degree degree factor  number degree

(gauss) (D P) ()] (m) 1) (D ® ) (m) Q)
0.30 22.8 15.0 0.67 4.0 0.5 23.1 16.7 0.63 5.0 0.8
0.40 21.3 155 0.66 4.0 0.0 19.8 17.5 0.61 5.0 0.1
0.50 13.7 16.0 0.64 4.0 0.5 17.3 18.1 0.60 5.0 0.3
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@ : Center of apparatus generating artificial magnetic field.

Fig. 5. Distribution and change of horizontal and vertical magnetic force by the
change of electric current.
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