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Performance of the Magnetic Compass made in Korea

—An Examination of the Concomitant angle—

Young Wha AHN

Che Ju University
(Received August 30, 1987)

This paper is described to be measured the concomitant angle in the artificial magnetic field in
order to estimate the characteristic of movement and the performance of the magnetic compasses
made in Korea.

The results obtained are summerized as follows:

1. The overdevelopment of the concomitant angle of A and B compass are increased the declination
between maximum and minimum at 180° period, but C and D compass are kept regularly within
1°~2° at 90° period.

2. The concomitant angle in accordance with the horizontal magnetic force of C compass is com-
paratively smaller than the other ones, and when the horizontal magnetic field is below 0.18
gauss its compass can be found unsuitable at high latitude sea because the concomitant angle is
large.

3. When the coefficient of viscosity of the compass liquid is 0.027 poise, the concomitant angle
of the experimented all compass is revealed to small.
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Table 1. Specification of the experimented magnetic compass
Type of The inside diameter Diameter Clearance Magnetic moment Manufactured
compass of bowl (mm) of card(mm) (mmn) (C.G.S.) year

A 106.5 100 3.25 505 1986

B 131.0 125 3.0 920 1986

C 154.5 150 2.25 1,415 1986

D 195.0 175 10.0 1,925 1986
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Fig.1. Block diagram of the apparatus generating
artificial magnetic force and testing per-
formance of magnetic compass.
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Fig.2. Apparatus for measuring magnetic moment
of the magnetic needle.

Table 2. Magnetic moment of the magnetic
needle and coefficient of viscosity
of the liquid of compass

Type of compass A B C D
Magnetic moment

(C.G.5.) 505 920 1,415 1,925
Mized rate 3:7 7:13 4:6 5:5
Coefficient of vis- 2.67 2.70 3.09 3.13

cosity(1 x 10-2 poise)
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Fig.3. Overdevelopment of concomitant angle by
the types of compass.
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Table 2.
Type of compass A
Mazximum and . ; ) . . . ar in.
minimum Max. Min. Max. Min.  Max. Min. Max. Min. Max. Min. Max. Min
Concomitant angle 6 0.7 6 0.7 4
(deg.)
Rotated degree 135 315 495 675 90 270 450 630 135 225 405 630
(deg.)
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Period(deg.) 180

180 97 99




— 10 A Compass

o =0.027poise

3 . POISE21  (rod./min.)
< 8 b: T (rod./min.)
'gt c: 2W/3 (rad./min.)
o 6 d: /2 {rad./min.}
5 .

E 0
o 2

& 2
© d

. 10 C Compass

o pw=0.027poise

3

2

g

o

€

2

E o

Q

S b

© g
0603 o 0B 024 030 039

Horizontal Magnetic Field {(gauss)

1t

r B Compass
0027 poise

a

Qoo

D Compass
u=0.027poise

L N A |

o

oo

0063 ol ols
Horizonta!

024 030 0.39
Magnetic Field (gauss)

Fig.4. Concomitant angle by the types of compass and the turning angular velocity in accordance

with the horizontal magnetic force.

Table 4. Concomitant angle by the types of compass in accordance with the turning
angular velocity and horizontal magnetic force

Type of compass A C D
H(gauss) a b ¢ d a b ¢ d a b ¢ d a b ¢ 4d
0.39 3.8 2.0 1.5 0.5 4.0 2.0 1.4 1.0 3.52.0 1.0 0.5 3.01.00.8 0.5

0.30 4.0 3.0 2.5 0.7
0.18 7.0 5.0 3.8 1.5
0.03 - — —10.0 -

5.0 2.7 1.8 1.5
9.0 4.0 3.0 2.7
—9.07.0

4.0 2.5 1.0 0.7 4.0 1.5 1.0 0.5
6.0 3.5 2.0 1.0 6.0 2.5 2.0 1.5
— 9.0 6.0 3.5 -~ — 6.05.5

a: 2n(rad. fmin.), b: n(rd. fmin.), c: 3 (red. min.), &:7 (rad. [min.) ’
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Fig.5. Concomitant angle by the turning angular velocity of compass and the coefficient of

viscosity of the liquid of compass.
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