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Helmholtz Coil and Performance of Magnetic Compass

Young-wha AHN+*, Kong-heun JEONG*,
Jang-young AHN* and Hyeong-il SIN**

In order to furnish the fundamental data for the domestic production of magnetic compass and the

prescription of standardization about it in Korea, authors made the helmholtz coil and investigated

the characteristics of them.

Subsequently, the damping curves of T190 and T165 compasses in the helmholtz coil were measured

and analyzed the performance of those compass.

The results obtained are as follows;

1. The relaticn between electric current (J;) to flow in the helmholtz ccils, that the thickness of

coil is 1 sm, diameter 1 m, winding number 117,

as follows.

and intensity of magnetic field is presented

Vertical magnetic force: Z(Gauss)=0.34+1.506 I;
Horizontal magnetic force: H(Gauss)=0.183-+1.506 I;

2. Period of T180 compass is longer than T165 compass in all horizontal magnetic force.

In the amplitude, the former is larger than the latter above 0.08 Gauss, but this phenomenon is

opposed to that below 0.08 Gauss.

3. As the horizontal magnetic force is intensive, period of magnetic compass is short, amplitude is

large, and damping degree and damping factor are small.

The time elapsed to the principal points of damping curve is proportional to the —0.65 power of

the horizontal magnetic force.
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Fig.8. Variations of the sound level of the direct wave according to the rol! angle at the respective
measuring points on the A,B and C-Lines in Fig. 2.
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Fig.2. Distribution of the ver.ical magnetic force
in the Helmholtz coils by the variation of

electric current.
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Table 1. Specifications of the directional system

Clearance Diameter of card Magnetic moment Viscosity
Compass (mm) (mm) (C.G.S.E.M.U.) (g-sec/cm?)
T 190 12 190 2,530 1.5x1072
T 165 17 165 1,680 1.0x 1672

Table 2. Specifications of the manufactured Helmholtz coil

Diameter Interval Width Thickness of Wire Winciag number
(mm) (mm) (mm) (mm)
1,000 750 50 i 117
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Fig.1. Block diagram of the apparatus for gener-
ation of artificial magnetic force.

Fig. 1o 4] BESHC A% ZEN #EY BLE

BhiEsts] sl wEERE HAsld e, BHd

Bl W& @B Aol frlols EH
A Ank BEAD + Y55 st

ATRBREKEY] BEHHS, AFREREE
Bl ool RATFIFMT —KII=S slgod,
I BRTER Fre Aol2dsize 9% it
HAS BER HREE st Faig o

=Y, BEERSREERS hOBRe MEd FEi
ol AE% stglen, of W LM THE Asjx
stot=e] ofefe] WiFEH WA ot —HHES
skl =

aelm, 499 it 9¢ mEAnd pEL
Br&3ly] Sste] KLY BHEE 2m ol HelA7)
B3 e

ATHBREKENIAS EERE 2 KFRUS
< Bt MRS A7 st HEsigon,
Ao Zrbotee) HEKHES 2 BB A V.T.R
o] BiER Video Cameray sl #E, 2%
skl o

3. XBHE

EHRSS ATIREBEERES thbd HEES
KFo = BET T HEE H%Y 59 £32 04
A 25713 b2 Fr1RA SEle] miELS FH
o Bigte]l YHE ol FYE w9 WHE Higsid
T

KERBE KBS ke AA2E Fu 1 G
RS fdfe] 135°%) Sl g EEd ¥, BHS
—100mAd] A -+140mA7L=] 10mA 7473 22 #4kA)
1A, FALZstot=e dbde]l MATFFH S 90°
o XL Ol FEE FHEHEY L Fstd A
shgl o

ol¥A et Wieh tHEHE ¥ RHEZEY TIo
2A BREAS EEHREBE ) 2 ATEERIEC)

— 112 —



ATBBHRELE S A2 Hi

Table 3. The comparison of the period and the damping factor by the types of compass
and the horizontal magnetic fields

Type of Compass | T 190 l T 165
H Period Damping Damping I Period [ Damping Damping
(Gauss) ‘ (sec) degree factor | (seey | degree actor
0.39 16.0 28.2 0. 627 13.0 27.0 0.600
0.33 17.7 28.4 0.613 14.0 27.6 0.613
0.29 19.6 23.8 0. 640 15.5 27.9 €. 620
0.23 23.1 29.7 0. 660 18.0 28.5 (. 633
0.18 26.2 30.0 0. 667 21.1 29,2 C.649
0. 14 32.0 31.2 0. 693 25.2 30.0 €. 657
0.08 43.8 32.7 0.727 32.6 52.8 0,727
0.03 76.0 34.8 0.773 60.0 37.5 {. 883
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Fig.3. Distribution of the horizontal magnetic
force in the Helmholtz coils by the vari-
ation of electric current.
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