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Characteristic of Damping Curve for the Directional System
of Magnetic Compass

Young-Wha Ann* and Kong-Heun JEONG*

This paper describes that the characeristic of movement and the performance of the directional syst-

em of the liquid magnetic compass analyze and investigate in the kinds of compass and the coefficient

of viscosity of the liquid of compass, which the horizontal magnetic field of the geo-magnetic is
varied from the equator to the polar region (0.39 gauss-0.03 gauss) by use of apparatus generating

artificial magnetic fields.
The results are as follows;

1. It is confirmed that the measured values and the calculated values on the characteristic of damp-

ing curve by the type of compass and coefficientof viscosity has almost agree with one another.

2. As the horizontal magetic force geo-magnetic field approaches around the equator (0.39 gauss),

the horizontal magnetic field get near the polar region (0. 03 gauss), its period is to be longer and

the compass card prove not to be more stabilized.

3. The coefficient of viscosity of the liquid in the A,B,C,D and E compasses used in the experiment

is estimated 0.03 poises, 0.02 poises, (.02 poises, 0.015 poises and 0.048 poises respectively by

computer simulation.
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Table 1. Specification of the experimented magnetic compass

Type of Clearance Dameter of card Magnetic moment Manufactured
compass (mm) (mm) (c.g.s.) year

A 11 190 2,385 1,979

B 17 178 1. 961 1, 966

C 23.5 165 1, 640 1,970

D 3.5 187 1,271 1,950

E 4 97 994 1, 980

Table 2. Specification of the helmholtz coil

Diameter Distance of helmholtz coil Width Diameter of coil Winding number
(mm) (mm) (mm) (mm) (turns)
1, 000 750 50 1 117
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Fig.1. Block diagram of the apparatus generating
artificial magnetic force and testing perfor-
mance of magnetic compass.
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Fig. 2. Notation of the principal time and peak angle
of a damping curve.
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Fig. 2. Relation between coefficient of viscosity and
temperature for the liquid mixed ethyalco-
hol and distilled water.
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Fig. 4. Damping curves(a) variation of the principal points(b) and by the types of compass in the
horizontal magnetic fields.
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Table 4. The comparison of the measured values and the calculated values of damping
curve by the types of compass in the horizontal magnetic field.

Horizontal Damping factor Swing number Damping degree Period Sensitivity
Type of ?aﬁnetic ()] (m) (€9)] @Y Q)
ie
compass (gauss) M+ Cx M C M C M C M C
0.39 0.63 0. 63 3 4 16.8 16.8 16.2 16.2 4.1 4.3
A 0.30 0.64 0.64 3 4 16.2 16.3 19.4 18.5 4.6 6.0
0.18 0. 66 0. 66 3 3 15.1 15.3 27.4 30.0 6.6 8.0
0.03 0.77 0.77 2 2 10.2 10.2 72.0 70.7 22.3 22.3
0. 39 0. 60 0. 60 3 4 18.0 17.9 13.0 13.0 3.0 3.2
0. 30 0.62 0. 62 3 4 17.1 17.2 15.1 15.2 3.7 3.8
B 0.18 0. 65 0. 65 3 4 15.8 15.9 21.1 2L.1 5.4 5.6
0.03 0.83 0.84 2 2 7.5 7.3 — 51.0 18.2 18.0
0.39 0. 64 0.64 3 3 16.0 16.0 15.0 13.0 3.0 4.5
c 0. 30 0. 66 0. 65 3 4 15.5 15.8 16.5 16.0 3.5 4.0
0.70 0.71 0.71 3 3 13.5 13.0 26.0 25.5 5.5 8.5
0.03 0.77 0.78 2 2 10.5 10.0 — 59.5 18.5 18.5
0. 39 0.13 0. 60 3 4 16.5 18.0 18.0 17.0 4.0 5.5
D 0.30 0.67 0. 66 2 4 15.0 15.2 22.0 21.5 5.0 6.5
0.18 0.68 0. 62 2 3 14.5 15.0 30.0 28.0 6.5 9.
0.03 0. 80 0. 80 1 2 9.0 9.0 — 70.0 23.0 22.5
0.39 0. 59 0. 57 3 4 18.5 19.5 10.0 10.0 2.0 3.0
E 0.30 0. 62 0.58 2 4 17.0 19.0 12.0 12.5 2.5 3.5
0.18 0. 64 0. 62 2 3 16.0 17.0 21.0 20.0 4.0 6.2
0.03 0. 88 0. 89 1 2 5.5 5.0 —  45.0 15.0 15.0
* M: measured values, **C: calculated values
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Fig.5. Damping curves (a) variation of the principal points (b) and by the coefficient of viscosity of
the liquid of compass in the horizontal magnetic fields.
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