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The Concomitant angle of the Directional System of Magnetic Compass
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This paper investigatcs on the performance of liquid magnetic compass measuring the concomitant angle
of the directional system by the kind of compass and the coefficiant of viscosity of the liquid of ones
in accordance with the turning angular velocity of the compass bow! in artificial horizontal magnetic
fields.
The obtained results are as follows;
1. The concomitant angle is to be in proportion to the coefficiant of viscosity of the liquid of com-
pass and the turning angular velocity of the compass bowl, but ones is to be in contrary propor-
tion to the magnetic moment of the magnetic needle and the horizontal geomagnetic.

2. The overdevelopment of the concomitant angle keeps on regularly at any optional degree in the
turning angular velocity over x radian per minute, but varies periodically at 180 degree bzlow %—r(

radian per minute.
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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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Table 1. Specification of the experimented magnetic compass

Type of Clearance Diameter of Magnetic moment Manufactured
compass (mm) card (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 97 894 1,980

Table 2. Specification of the helmholtz coil

Distance of

Diameter . Width Diameter of coil Winding number
(mm) helmlz(:’ll;ic):ml (mm) (mm) (turns)
1, 000 750 50 1 117

Table 3. Specification of the rotating apparatus

Diameter of
rotating stand

(mm)

Number of
pully

Diameter of pully
(mm)

Interval of
pully (mm)

Rotating speed
(R.P.M)

385 3

304.8

1,200 150~1, 500
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Fig. 2. Relation between coefficient of viscosity
and temperature for the liquid mixed ethy-
alcohol and distilled water.
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Table 4. Concomitant angle and the rotated degree of compass bowl in accordance with

horizontal magnetic force

H(gauss) 0.03 0.18 0.30 0.39

W(rad. /min.) A* P ** A P A P A P
27 10 405 7 270 4 225 4 225
7 6 225 4 135 2 225 2 225

*A: Concomitant angle

*++P: Rotating degree of compass bowl when the concomitant angle is keeping constant
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Fig. 3. Overdevelopment of concomitant angle by turning angular velocity of compass in the
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Fig. 4. Concomitant angle by the types of compass and the turning angular velocity in accordance

with the horizontal magnetic force.
: measured values
—— : calculated values
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Fig. 5. Variation of concomitant angle by the turning angular velocity of compass and the cosfficient

of viscosity.
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