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Studies on the Magnetic-Compass-Deviation
of Fishing Vessele*

Tomoyuki GENKA**

Abstract

On the occasion of operation and work of the fishing-vessels, important instruments of
the magnetic-compass equipped on the purpose of decision of a way, setting direction of
fishing gear or confirmation of operation-location. There are two kinds of compass, one is
the magnetic-compass, and another is the gyrocompass. As to the fishing-vessels of our
country, almost vessels not exceeding 100tons equipped only the magnetic-compass and
operates, but large vessels takes the gyro-compasss with the magnetic-compass.

Generally, as compared with the magnetic-compass, the gyro-compass has not the ap-
pearance of deviation, so that its degree of confidence is higher. But, while, there are
many cases when it is not fit for small vessels, for we need techniques of conservation
and an accident mending, high knowledge and techniques of electricity or machine.

On the other hand, according to a White Paper of the Maritime Safety Agency, it
became cleared that the magnetic-compass was low-priced, and that had not afraid of accident,
conservation, and there was merit that anyone was able to use easily but there were many
question points on the deviation above-mentioned, so that had some connections with many
maritime accidents.

On the primary factor of appearance of the magnetic-compass-deviation, the investiga-
tion and countermeasure have been studied until new, but it is not all enough.

Therefore, the present writer devided the generation factor of deviation into the primary
factor of internal and external, the former is i. e. of generation factor of the deviation due
to influence of the hull-magnetism and the latter is a primary factor of alternation due to
the locality-magnetism-field, i. e. influence of the local-attraction and the solar eclipse,
extraordinary generation of sun-spot, and made a measurement many times.

The method of study and results is as follows.

The present writer mainly measured the deviation by means of bearing of a distant
terrestrial object, calculated the deviation-co-efficient and analyzed the hull-magnetism-com-
ponents.

First of all, examined a primary factor of internal on a primary factor of the magnetic-
compass-deviation.

Recent times, from the old-system-construction-method, the construction-method of fish-
ing-vessels improved to the block-system-construction and the construction-method from
rivetting system turned into electric welding-method, and made a rapid progress, but the
actual state of the hull-magnetism of construction-process accompained with the rapid pro-
gress was complicated, so that the analysis and compensation on the generation-deviation
became more difficult.
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So, from 1951 to 1969, in order to these investigations, the materials got from test
ships, a fisheries experiment Station, Kagoshima prefecture, and deviation-compensation-
materials of construction-vessels, Mukézima Factory of Hitachi-ship-building-institutes, Ono-
michi add to the experimental-materials with fishing-vessels (six vessels), the Faculty of
Fisheries, Kagoshima University, and analyzed, investigated.

That is to say, as compared with the actual state of the hull-magnetism of fishing-ves-
sels by means of new and old-construction-method, it was evidence that new-construction-
method was more remarkably about the yearly fluctuation of the deviation-change, and that
especially after construction was remarkably, and the compensation was recognized to be
difficult. It is confirmed due to existence of the sub-permanent-magnetism, prosperity and
decay.

Besides, the present writer stated that complete compensation and certification of sta-
bility of deviation should be done by measurement of the permanent-magnetism at the
magnetic-equator, and it is confirmed that it took 1-3 years until the stabilization.

It was ascertained that a method contrary to former was adapted for many vessels, on
the correction of heeling error.

Judging from the results of wooden-vessels and composit vessel, it unexpectedly approv-
ed of a great deal of the deviation-generation, and it is confirmed that it took about six
months unil the stabilization.

This may be due to the narrowness of the bridge and increase of rigging.

It was ascertained that judging formula tan. 6 = % which depends on the hull-permanent-
magnetism was not fit to the new-construction-method.

This may be due to difference of the construction-direction under the block construction
respectively.

Also, judging from the results of the material-investigation, it generally proved that
magnetization was greater than magnetization of under rigging.

This may be due to difference of polarity of the magnetization respectively, and com-
plexity of rigging, and it was ascertained that induced-magnetism-components increased on
the construction-vessels of the New-method.

Next, on the primary factor of external, first of all, the measurements of the local-at-
traction in the circumference of Kagoshima-bay and the Lake Ikeda were carried out from
1960 to 1967, and were ascertained the existence of considerable the local-attraction, and
then the’existence of the local-attraction at the entrance of Kagoshima-bay was found to
be along in the side of the Satsuma peninsula, and the maximum value obtained in the
measuring was 2.5°W. This may be assumed due to the existence of iron-sand, deposits
and volcanic chain etc.

Next, also the measurements of the local-attraction on surrounding of Sakurazima were
carried out and the existence of the local-attraction was ascertained, but on the actual
state, polarity was found to be quite antagonistic, in the center of Sakurazima, the local-
attraction on the northern-seaside of Sakurazima and on the southern-seaside of Sakurazima,
And the maximum value obtained in the measuring was 4.2°W in the north sie, and 3.8°E
in the south side, respectively.

The ‘local-attraction’ was assumed to be owing its origih to the residual therm°magneti-
sm of the lava issued at the volcanic eruption of the islet Sakurazima.

The measurements of the local-attraction in the circumference of out-of-bay were ascer-
tained, and assumed this may be due to the existence of iron-sand, mineral deposits, and
mine on land.

Also, the local-attraction in the circumference of the Lake Ikeda was existend and
polarity was found to be antagonistic, in the north side and in the south side at Iake, i. e.
the magnetizing was E,ly in the northern side of the circumference of the lake Ikeda, while
it was W,ly in the southern side, the maximum value obtained 2.3°W. This may be due to
the existence of the mines, deposits and iron-sand. Next, on the influence of the extraor-
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dinary astronomy phenomenon upon the magnetic-compass-deviation, made an observation
of the annular eclipse at Takara island of Tokara chain of islands, Kagoshima prefecture
on April 19th 1958 and the deviation-change of about, 1° though a little was recognized.
Again, when the extaordinary generation of the sun-spot, made an observation of alterna-
tion of the compass-needle in laboratory room, and some alternations, showed the maximum
width 0.4°, This may be due to the generation of magnetic-storm and other causes and
soon, but it will be necessary to have farther investigations. The summary of results for
investigation is described as follows.

1) The block-system-construction-method have large sub-permanent-magnetism-com-
ponents, as compared with the old-construction-method, genrally after construction, the
deviation fluctuated large. So, it took about 1-3 years until the stabilization of the hull-
magnetism. )

2) It was ascertained that the induction-magnetic-components of the latest construcsion-
vessels had large comparatively.

3) Judgement formula of construction-direction which used co-efficient (B), (C) issued

at the hull-permanent-magnetism, i. e. tan. ¢ =% was not fit to the new-construction-method.

4) On the correction of heeling error of the block-construction-vessels, a reverse com-
pensation-method opposite the conventional theory applied for many vessels.

5) Generally magnetization under equipping was larger than magnetization on the
building ship.

6) The sub-permanent-magnetism reduced gradually, and the hull-permanent-magnetism
was stabilized, but the certification will be necessary to make an observation at the magne-
tic-equator.

7) The latest wooden-vessels have a tendency to appear large unexpectedly, so that it
was ascertained that composite vessel had to manage in the same way as steel vessel.
Also, the sub-permanent-magnetism was recognized to some extent, but it took six months
and it did not take so the time as steel vessel.

8) Fluctuation of the geo-magnetism due to the local-attraction was large considerably.
So that it was necessary to pay attention for considerable deviation on the magnetic-com-
pass of the ship’s voyage arised.

9) On extraordinary-astronomy-phenomenon, i. e. the annular eclipse, the solarr eclipse,
and the generation of the sun-spot etc, had an effect upon the magnetic-compass. But it
has almost no disturbing influence on the ship’s voyage.
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Table 1-1. Reference data of Shipwreck in the fishing vessel for mean 1962~1064.

Steamer §S§ﬂ§?ﬁa‘;§rsﬁg‘i’fg Fishing vessel Pron. Total
B0 20 981 %. 20 88 %, 2. 9% %, 3. 9% w. 3, 83
Year | 8% S§ 8= 8§ 2§ 3~ 8§ 2§ g5 8§ 8§ g5 8§ 8§ g7
Q a9 83 2 2 H a e g7 Q2 Lo g3 Q2 Lo g9
RE FE S5 BE ©E 8£ BE ®E 3% BE TE 8% EE mE 8%
28 °F 82 HA S8 $F 28 28 87 F3 BE s =EE o3 g2
B Bf Ay i m® B Ayl B® BT dg i BT BR fg | B ef Sy
37 609 99 16 896 214 24 1.199 251 21 156 38 24 {2860 602 26
38 723 127 18 850 268 32 ;1.18 271 23 183 38 21 {294 704 24
39 688 127 18 811 268 33 [1.146 251 22 220 67 30 {2.865 718 25
40 756 118 16 672 208 31 |1.153 246 22 197 55 28 12.788 627 23
41 889 145 16 517 131 25 {1.145 216 19 273 53 19 {2824 545 19

Colli- Strand- Engine Afire 1nunda-

Section Capsizal Missing Pron. Total

sion ing trouble tion
Inside of harbor 18 6 2 1 12 3 1 43
Less than 3 mile 7 33 3 2 11 12 1 1 70
] 3~ 50 mile 8 1 2 8 7 2 28
g 50~100 mile
$ 100~500 mile 1 1 2
7 More than 500 mile 1 1
Unknow 1 1
Total 33 40 5 5 32 22 5 3 145
S o Inside of harbor 23 8 1 16 1 49
£.8  Less than 3 mile 15 23 1 5 1 4 1 60
- 3~ 50 mile 8 2 7 2 1 20
FE) 50~100 mile
3 > 100~500 mile
2.8 More than 500 mile
A Unknow 2 2
S E Total 46 33 2 5 34 6 4 1 131
0
- Inside of harbor 3 7 1 2 4 17
2 Less than 3 mile 6 51 3 2 14 18 3 97
2 3~ 50 mile 12 5 1 5 18 17 2 60
> 50~100 mile 1 2 1 2 1 1 8
g“ 100~500 mile 3 2 1 6 3 2 17
= More than 500 mile 5 6 2 3 1 17
iz Unknow
- Total 30 73 5 13 47 40 5 3 216
Inside of harbor 16 4 18 1 39
Less than 3 mile 1 3 6 10
. 3~ 50 mile 1 3 4
g 50~100 mile
& 100~500 mile
More than 500 mile
Unknow
Total 16 5 21 2 9 53
Inside of harbor 60 25 4 3 50 4 1 1 148
Less than 3 mile 28 108 7 9 39 34 2 10 237
— 3~ 50 mile 28 8 1 7 33 27 5 3 112
8 50~100 mile 1 2 1 2 1 1 8
g 100~500 mile 3 2 1 7 3 2 1 19
More than 500 mile 5 6 2 3 1 1 18
Unknow 3 3
Total 125 151 12 23 134 70 14 16 545

(By statistics of maritime safty)
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BHED 5 LD 8EIE THNEMOBETH 2%, TOREMIREMT, FOREKTFBTEK
Ths FOFRROHTRICHILHR Y ~AHEORBEPRBESIC L 25B0EE b iy
RLDOTRREFICES SHRNIR Y OBIEL T 3. ZhHEHOREROZH, *k [Py
DWTORFRY™ I8N TELD, BEIIERAL LTEI LT, (Table 1-1, Table
1-2 £H)

WE, BRIV ARRADEECAZEZIC, B2 Y NAOREBOERRIK, HECET2
N ETORECONTRRTCHRINEES.

Table 1-2, Statistical data of classical by tonnage and shipwreck for mean of 1962~1964.
(1) Mead of salvage

Sailing veseel with
auxiliary engine

Happen - Bnroll- Ship- 118PPeR  Enoll.  Ship- Happen  goroll-  Ship- Happen
ment wreek ment  wreek ment  wreek
Tonnage numbers number (per- ) numbers number (per- ) numbers number (pe.r- )

Varienty of shis Steamer Fishing vessel

millage millage

5~ 20 2,666 62 23.3 4,454 154 34.6 15,170 271 17.9

20~ 100 2,362 80 33.9 7,078 496 70.0 8,150 449 55.1

100~1, 000 1,165 376 112.8 1,354 174 128.3 1,511 45 29.8
1,000 Pl E 1,165 71 61.0

Total 9,448 580 32.2 12,866 824 64.1 24,831 765 30.8

(2) Shipwreck of stranding

5~ 20 10 3.8 31 7.0 56 3.7
20~ 100 24 10.2 175 24.7 144 17.7
100~1, 000 Do. 207 63.6 Do. 86 58.3 Do. 20 13.2
1,000 2l E 24 20.6
Total 265 28.0 285 22.2 220 8.8

(8) Shipwreck of total loss

5~ 20 17 6.4 39 87 51 3.4
20~ 100 14 5.9 152 21.5 111 13.6
100~1, 000 Do. 63 19.3 Do. 48 35.4 Do. 14 9.3
1,000 2l E 4 3.4
Total . 98 10.4 239 18.6 176 7.1

(By statics of maritime safety.)

B =y NRE, 1269FE7 7Y RAARY) —7 ) —X ZRDOBYWEL 12 DTHEDTay R2 L LWE
RBAE T v, 18764, 4 ¥ ) RAF Ve Y RERRIR = Y AR RET ZCE- T, REE
HeRRY L.

i, BR =Y RROFRECET 2 BEMFIEHE Y RS Abh 3.

bREC R 2R = Y AR OMIEITFRRCHEE D, FaREr b RETHCIIAERS
WLLT, FULLRELL. TLTEORRIRETAHER HEELZFLCRBELTE LN, F
FERCIB T, SR (1962)', £ (1964)'? HOREE 5.

BR =Y SADORE, ZLEMEOHHIAHR =Y ~AD B HNIERCEEL I LIFTHic
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E2, WHhYBEELCOWTEETS.

WA 2y “ADEERRRINLOR, BHEERL VbR TWE2%, MK chclLTE L0
FigEns o iobh TE k. EESREHEIC X > TRIcs 2 LI, 1772~17T79 4, F 2 RRbE
#ThBA X ) AN v 7 REOLNFHES, FORMEO—A, V=X > TRRIN
Fo. FOWB, TAVT A 7)Y F—ARIBIE, 7)Y F—A—L>T, BEKEED HET
BEZERBETSCLeRR UL, 18U ECIELRRT Y Y ¥ REEORRE RO HEL
L. TOXdE, BHECATZMANRBCEA LY, KPR DIBIEC RSB EEHT 5 =
PR, BERXARSEKEOBCHIACHT TEETEZLNELWET S T4 ) AORRHND
%. 1850~1855 = I AHETH HERAEEL L TR RAMAIR TV 2 :RAME (8 &7
R ®, BEROFAREERL THHOEEBROERLIEY HTOTHS™.

BMEay ~AEZEOELERE LT, WEEEME & X OHRACE  O#MAERAIN TS
feb, FRHOWEAC L 2 HBRESOBIOKENRLT b . Tibb, RROHEIMEKL R
fob, BHEFOLOIVIET, WEMSELRS, REFT EEERBETH 2 RIS S BICE
BMERTVWAHZ LN, BRI Y RADHEFRELSTIEERFERC/L>TW5LHLONE. L
nd, FEMBOBEZCHTZERTENBERELEOEERERCL > T 5.

SO hEMRSRCERAL, »0o% OBTWEMY b ORBREYREL, ZheRHET
B rid, FROAEBRIC X - TET S WHRE) LT, WERS &BEELT A1E0 D T
e, MRSy SAEEOREOBLEBLELLRE. Lad, ThDIARLL, Tk, AR
R L T L EAIC S 5 DT, WEHRL e CERREZORRLRE LB bNS. O
I 5 ERRORANER T 21, REIRMLEEICRET2LEL S THS ).

SO L3RR Y AAEE 8 IORERACET AR, R InIRTELS, &
SRR 2 Y ~ABZEOECET AFIETE, $K - BES (1956), FE « AlkE (1958)*,
sk (1958)"2®, AnDERsON, E. W. (1965)* %o ff5eaidhy, BEEECEL TR, HE
(1951)*”, WHE (1949)°", WZE - g4k (1955)%, FirkE (1957)%, #EA (1959)*% &, SMEiC
35\ ~Ciz HARVEY, G. N. (1948)% (1949)*?, O'BemnE, T. H. (1948)*” FORf5H L 2.

i, WEESEASECESRELT, EROERBEEE, LT Ry 7 RBEERCKDY, Y
~y FRTENEREEC X 5 TIRRCEb o foked, WHEHBAIRIIETLELRY, BE
BERNE ) REL 2T E T

cDL5lT ey 7 BERORARA L BEEECET AR, EL LT HAECKWTE
bR T 5A, EEEEQCEEEC OV, Kb (1958)*, ETF (1950)*, B (1961)*”
EOFRENRL D, i) DRERBMR-T. LL, ZFOFEROEREILE D e Ininh -7

Z-G, ELLTHRIBCX T, ZOEiRE, EREBIZEDL, B (1962)0, W - R
(1967)*249, ZKHE - BESL (1965)', FhE - A9 - FHE (1965)", & (1967)*®, & - 1A
(1969)*" iz X - TR b, FOEERLAERPRVEHAIR, SHCE- TV 5.

Ehe, EECILED L REEOMC, SWERELT, BARIAORWCAS il i
Trgae, £FA, BR PREABREAOREFORFRIIIRCL -T YETOHER ST
B5ZrdELLILS.

WA 2 Y AR EEREOIGER L LTOHRACET 2L, XK BRI BT ZE D
— By L THRMC AR IR T 5. bAER W THE { OFFFE' 23783 TW 325 AR« I
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(1958)*”, JIIAY « HKAR « W11 (1958)°%, JIIFY « & « 420 (1958)°Y, il « 423 (1958)2, Ji|
F e 425 (1959)°Y, Jnk « AR « ReHSE (1958)°%, ¥ BRZT/KEEER (1960)°, ZHFH (1959)°°,
JUAS « 428 (1959)°7, IFA « gk (1961)°, NAcaTa, T., Arari Y, Mowmosg, K. (1963),
T (1964)°, PR (1965)°0, A (1965)°2, YEE (1967)°°, HE « BiO (1968)°Y & ffze
NeHb. £LT, SMEICBWTIE, Bovrz, H. (1963)®, HarrisoN, J. C., Hueng, R. E., CorBATO,
C. E. (1966)°®, ALLAN, D. W., BurLarp, E. C. (1966)°”, DicksoN, G. 0., Prtman, W. C.
IIT (1968)°”, Prrman, W. C. III, Herron, E. M. (1968)*’, LE PicHoN, X., HEIRTZIER, J.
R. (1968)"" ZHDORZEh % 5.

¥, RERRRLHER L OBEFRICOWTOMEL, bRECBTE, #5 (1950)70,
JUAY (A957)72, JIAY « #23 (1958)™ Fhid b, SMEICIs\~Tixt LeneNING, K., RITTER, E.,
Wiesk, H. (1963)"”, WoLTER, H. (1963)"®, LENNERS, D., ScuMipT, H. (1963)®, KAuTZIEBEN,
H., WAGNER, C. U. (1963)™ SDmfzerd 3.

RERIBARIPET 2 ¥ S A 8 LT FECOCTOMEL, B (1958)7, Hm &5
(1962)7, P (1967)%% 233 5. .

LTAHT, BESHECESRELILT my JMALTEESARNC L - TEEIRZBKO, BA
a Y NABECHET 2 EiRN, EROMELELEED THRVWL 5 Th 5.

IRHDZLRBEL, FEHIL RRCREINIBUT =Y RROBEZOREERLIHL, +
DIEEED R EREITT 2 I DITHFTICEF L.

ZDICHBEEDOHNERTE 2 MBHROERELBEITL, FORE, WESRIARESLrl e
5L wFELD, EORELUIBEEREE S IDOHFTONTRET L.

—7, SMYERTEH S, MARRAOTFE KIOCRBERXBERORBENHR =Y A s5: 28
B OWTHRIL, BEERZ-Te.

®1E REERAEECONT

— i, BT TRERIZRIE T2 BRELAEZ: bhan, 0%, BEay <=
DHEBEXFTECE IR 1D THS. WEFROWTRTIE, RAERLEAT2HEL, B
xR Zin-> THERBEEHL, WEREMEOREL M2 HERLT O, EEL, K
BCRNT, MEHRLEITT21ICbic), BURHEERRET 210, LETEY O5BICS
WTRRET L.

1.1 BSAERERAWSAE

BGRRERE A2 HEIL, o0 MRS 5. T0—01%, WEEBCHE - TRIEE2
B, BEEZB IV, TOEROREBRCL > T MEEROBHO EEE @55 L3254
L, fD—21, BR =Y RRORBEHFCREFIRBLAEL T, =¥ ~RCHETIHERE
ETAHELTHSE. —RCIZREXENLTIHENE . 20X 5 it BORERIECII KT
BB L BERBAERD Y, Thiciy, ReHE KEHEIH, 8 IOEHBEREREFREGD
hz (Fig. 1 £8).

REHC X 25, Z“ANTROMADAELEX CTEOERBALYELIE, A=Y <2
HOBINL OV BHREZ LT, MR =Y 20D #EIND A& 3% EREHAC FLT HET
5. ZOFEIYEC L LI WDT, HEMBCERLUMRGREL S 225, EEICITHIESEOERE
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Chit b B ET 5.
OFIT, KFHENEINC X283, ERPTERETS X 5> T\ 328, EXROEFIIIERIC
PIEWL, FXOBNILLTHBEMD, ThuiEE3E 3 L BHRENCE-B#ERT.

=| \\g\y.\\[%mnma i mm%!wm
3 -

Dipping needle instrument

Fig. 1. Sketch showing the magnetic-field instrument.

CEY, BETHEECSEOR\E 2 AT, KFHENEIEKFCE W CTRSH R RIES ¥, BRIT
FOEHERAEL, BMEDOZN L LU CTKFHIEZRD 3. '

ST X 2 55E1T, (EEMB LMD KBEBIC L » THEAFCEWTAVW TS bty %
fo, BESHIAER K ERBZOHECENTWA LI LK. ZL T, EBEEOMNELBEIS & TS
PWAFCRBLSCLTHEL, RERIERDZDOTHS.

WMERANEFEALICAEFAERTERD L ) TH 5.

Q) et X 2 RIERER

BB ER L FitEEr TKS e, fiElicReH#Eo B N---8.8, §-7.3, E---18.5,
We13.2 Thole. ZOHEIBD CEBEORHRIIBOLNSA, RBECH L) OREZ LE
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L, WMEOBHZEOEIIAIENREgEL Y, B|ENKE L L0 TRREFO/MEMCHATEZ L
%, MBILEYTRWEEbIS.

@) KFiHE X B HIERE

AL AFgHEHE, TXK.S @ (1956 4E), No. 9713 Th 5. L (EREARFEKEZHK
E) Tl s AL 3. 4 Tho1edt, M B\WT, AFHHitc X 2 AL AIEL - EER,
N---3.20%, E---3.30%, $+3.35%, W--3.25% Thote. LaL, HEILLYERELLD
Lot

3 fESHERIC X 2 AIERER

FAL-Ee M TK.S 8 (1956 4£), No. 6195 T k=0.0235 DD ThH 3. BEL (@EiRD
BEE) R\ WTESHECRIE LAcBSRIX 18.7 Th o 1edd, M ECBWTIX15.6 R L. fafdas
BET 5 L 2R FORIEIEETS 5.

BEDZ 22vt, fReHE KEHNE, (EEHBRIED TEBEEOERNRE b, HHLHHON
ERTRTHEHM, TOFEANEMET, ERREREEFT 2R OBRIACRE L ET 5 KA
5Y, BLENRFERT, BOBERDRCE ERABCLEREHETHS. Ll, ZEEX, BE
FETH LN REOGEHEIT 0.2 FE) LTI RTHERREHNCAT, AECIEIthLE L
Bbh, EEOBEIL SIEHLZDFET L -7

1.2 BERBELICLDFE

HARBOMR = ¥ N AR LFTREHROMESL MBIcdDHEE LT, ROBBRIESS
HAWBFELSNC, BEAME, MHEAME FRREAHMC X 3 FER AW TRR= Y
RADHEZXREL T, HEARIEEREZEHL, SREERIL Ty SACEEL T
DI RERA R OWROEEL M D Z L NTE 3.

ZOHER, WEYEAWEOHS AT LY 8 TEHCHET, BEHERR IV, BHERK
FHHLT, ZOMIMC L > TREHFHROBRT = v "R K JIFTHEL ML HETH 5.

ARl L O, RT7TY Y YIREEORFENEGROEREHELL IR, TOEEERAHERNT

X' =X+aX+bY+cZ+P
Y = Y+dX+eY+fZ+Q
Z' = Z+gX+hY+kZ+R

X, Y, Zl e WS ALE O JF R0 HAMTTEID M PR KR 5

X, Y’Z ......... f@;ﬂ;m%@&@m’i&ﬁ

P,Q,R eereeeee AR AR D B HFENC D { BRERBS

R DB EHFINT D 2 BRISRETR MBI T 5 fREK
FEh 2L

x i (WERAM) kB2 biEmE ¥ E
y & GEBEAMED ZfEh HARAE 2 E
z i (LMD $ETHHEE #E
BEIDTHS.
COHFBATRENTV2 L5, HEIZMOFHEOAART WERBOHME, EHEDOHE
&, BEOHMLTHIBRCHTS) LRKOBSHST (BEK L KFike (g, #tE &
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) BIOKFIREF) LA IEATARRET 2 0THS. DXL DHADKD RS
CERAT 38— o— T L, TheheT5LER REFECHTsEE @) BTKRATH
BhioeNTE3. CORBEZEOERAARL LTELAVWLRTWS
d = A+ Bsin0+C cos 0+ D sin 20+ E cos 20
T
A IE AR LR —EDBET, ZTORRITERMES= Y 2 n— FOBERED

DIRE, =Y RAWEOKSGKOIENTFILEESENER L /5.
K ABRD X pRAy L BEBKEOBRISHIAD X R X 3HEORKELS LT
K ARRD Y RSy L BEKEOBRISHEIAD ¥ R L 3EHEORKEYS bHT.
< KFREDBISHRAT X T Y RO L 2B8Z0OREKERS BT
o KRR ER L K TFIREH ORBSHRIC L 2 HEOBRKERXH b T
N, S #FM L 32 M HRORE Hhd R T

+RT 4, B, C, D, E #HEREKL V> T3, FLEHEAMCHT2BEEONRFIL Table
2-1 Tk > TRINB.

S U aQw

Table 2-1. Explanation of contents for the magnetic-compass-devation of ship’s head.

Ship’s head & [} A + Bsin 6 +Ccos @ +Dsin20 +E cos 26
N Oy 0 A +C +E
NE ONE 45 A -I-—B= +L— +D
V2 V2
E g 90 A +B —E
SE dsg 135 A +L—- —-—C= —D
V2 V2
S ds 180 A —C +E
SW Sew 225 A B _C 4D
V2 V2
w Sy 270 A —B —E
NwW Onw 315 A —L— —|—L—- —D
V2 V2

CDHEEREEREHT 3L Table 2-2 oRic X 5.

BIIE, MBOXARTIC L 3 HET, WHEIAOKFENCHLFAL TELTS. i, BEKE
DBISHRIC X 5 BEY, MRIABENCELAL, KEMCHELFALTELTS. Thbd, @
#£0EY (tan) AL TET 5.

KPRk D BISHERIC X 2 B2, HBRTKFHCHATZ2HE, AT 2HOBTHLLHS
N30T, #E WHBROTCEEFRLRVWZ RS, RETHE, B, C IET32,
D, E 3Zftlicvwz ticissd. Fi:, HBRORAER DI > TWEHEIEL, FHhOBEEND
ZHOBEELHEH TS L ATFHETHS.

1.2.1 B A&

HET 1957 4, 11 SRR ERK LA CHRAZFEALT AUKEREAET, R =>
NRAL L 5T, BEEHMBEC LY EERER S 2 (WE--RRE, FElE--178) BEREEHE
HUit. HARELERCHELEEThH- DT, BRITOBR, HFEMEETX £0.2° UTLEb
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Table 2-2. Calculated method for co-efficient of deviation.

Approximate calculated method

A= 5N+551-55+5w

— Op—0w
B= 2

_ s
€= 2

D= (5NE+5sw)Z(5nw+35E)

E — (3N+55)Z(5u+5w)

Calculated method of least squares

A — OntOnptOptOset-OstdswtOutdnw
8

B = Og—0w + 0.707{(oxp+3se)—(OswtOnw)} _ Op—0w
2 4 4

_ 0g—3ds 0.707{(8ng+Onw)—(set+dsw)} _ dn—0s
¢ 2 + 4 4

D = Ong—0se+8sw—Onw
4

B = drdetlsdy

n, BHIAEEREKEIBVWEE CTh- W2 5.
1.2.2 BRBLUEBE
LEROFEC L OV BORIHERIIRD L5 TH- T
A+—0.2°, B--—17.6°, C--42.4°, D---+2.4, E---—0.1°

COHIERBRAEZET I, B A4 2302 LIZLAL0CEWETH . R B 23 —17.6°
ThbHZ LY, MEDAAMR L EBEHRKOBIEHIADERBNC L T, MRBOHCTIANEN
RREN oI Z LRBERLTWS. ZLT, B C 2B +2.4 Iz i, ARSI SBEN
(AARER L BEEKGKOBISHIADOBRES) MR B kN5 L/ SWETH B4, FELTY
BIEBRBERLTNE. FLTHRE D 2% +2.4° Ths i, BEKFREDSOHM, BT
FELIc L 2E®RL, B E N —0.1 ThaZ il HERSKOFBITILAL Tz L
BERLTW5.

DL, REEEYEERRCOETS LY, BEHROEENRICEDICHTE 5 KE
TeRIEN S BTN D T, HEBEEXRIL) ORIBEDTERTLY, THITX BEBERNL
VBRI AHENDE. FBARYWEOHFENLETLHY, WERPMCHRE 5 1) 2 /R&H
DA%, HMEC b BBk I 50T, —RICAVWOhEFETHS. £ LT HIEE
ORI 1.1 OFHEEL D h7R b Es -t

1.3 #% Eo
REBRIEBOMRA, BIVHEREEHOSERC X 2 R EL R LIcHER, EER
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OB, FIEBMOBES DK, FIXEHORNBRBENOESHICTE 3 2 LI LI T3
5L, HERBEHCI2E AEBCI3BLIZLOREANRRLDONE DT, BEIIHF
RCD S IEDREOFEEACE LI L. £LC, BRT3 L5, R B O X 3EE
R THEDT, KTy 7 RBEDOH Y, HRBELEZRTIHE, —OFENRS-L D
BLICHEEBZ DS, ZLT, ZOHFBECLS LT, BAMSEE +0.2°~+0.5 ORFEANOH
ERETHY, AL +oEETEIHELELS.

B2E OB BRI X B AR

AR ENEBRT A MRIC L > TOET A L, A, S X OURBISERIC ST BB,
T, BERCIIREROBERYL, SHOGAIIFLVEEERL . & o Tl EREEE,
BEYFRNBEE T LT r y 7 RNEEE LR L.

2.1 MEEERK &R

RERRT L A CIERNBEERC LY, FFEEVHRE, BEM BEMEET BWEE2L YO0
TREZEL, SMRE LOFREED 20 T BE L.

ZHRENLT, EFRMOBREL, S IRegSEMCB 2EMchh, BERIT =y
7RBEECEb . SROBE, BEXELAE 7 ry 7RC L 228, MR TIRBRYED &
bhz.

7ey 7REBECHI-T, MERET TRy 7200, bOLUDELDOT v vy 7 EBELT-
% EhOEMETRAETIHETHS. Lini-T, HRXOT ey 7 OBBITEFREFRERD,
MALTONIMBIEE T R v 7 BICEMIRBR LW 2 2 L RNTFRINS.

Fio, AL TOIIEE® ik, K, YV Xy 71 Y7 ARBAVLR TV, BEREE A
LBRSEAFRNEAVCTWE 2L ), WEWHRICAREAEELSIETIOLEL bR S.

ZORER, HRNBEEC X201, HEFROBRILINRELEL TWicDrREL, 7ry 725K
T X 2HDELTNBRTREET, EMACEML T EADTR. FORDER = Y ~RCET S
BHZEL, FHEETh, BEHFMCL > THEL, BELRET, »0, EFEEIMEVG-OR—RL
EHaein->TE T3,

2.2 BEMEOBE

MEOHRCOWTERE TS L, ZOHRE I T o0REKMBTTH5. MiacHEAIhZ#
i, ECRBEMTH22, ThbIEL L TRECESZBEVICEEMETH5. RERIT,
TEERSE, SR, KSR, S%k LUOBHERL BN, FO—RMRARONME % % Table 3 ©
Rlic. Zhbid, %, TRALhEREORMIHEESY RTI0THS. LidZoRIEE
W, EEBEMERCD, i, BEBRMEMRCISEIh T3, chbomiEtd Fig. 2 ©
AL,

REMEL, HBHECEE P CRILERT—H, AABA I EEWTh IS, kABLEh3
Boddsd Z0X520o080d, BECEELLSDOTERL, Ttk 2, AARALL IR
a0, WBPTRECHEL /LI H5. oTiRohdPirApbte L4335, i, R
KARALEIND &, THIRIEC THAMFTOBIHEIMEL RS, 20X 5 bR ORKaEER,
R, LI, HERBESEH CORBHERARTEBORBEXET2EERFERL o T3 L
Zxbhb.
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Table 8. List of use for steel material.

Steel material

Rolled steel | Molding steel

Steel bar 3

Steel plate {

Forged steel material

Cast steel material

General steel «+-+----- Outside plate, Deck, Bulkhead
Chequered steel Foot boad, Floor board

plate
Ge;;:;:.l angle . . . Use ﬁxing
Unequal angle . Flame, Beam, Keelson

steel Stiffener, Longitudinal strake
Bulb angle steel:---- Do,
Channel bar-.«-+-eeeeet Frame, Beam, Stiffener, Pillar
Z bar ceeeeeeeeeeniainnnn Frame & Beam of warship
T bar «ceceeerecceccenannns Beam of Engine room

Longituditudinal strake, Beam
Bilgekeel

Round steel:-:-+e-e-ee- pillar, Stanchon
Semi round steel ---Coaming stiffener

Flate steel -:-ceveeeen Substitute for angle steel

~~~~~ Rudder head material, Stem, Angle keel

--------- Stern fram, Bracket, Sterntube, Rudder material

Fluxdensity

20
KG

15

10

(3]

(Quatation from “Funeno chishiki (1966)”)

Low carbonize steel 800°C, annealing.
Heat treatment rolling silicon steel plate.
soft iron plate, S 40 extent.

Spherical graphite cast iron.
Steel-casting

Mild steel plate, S 50 extent.

Cr, steel (13%) 800°C, annealing.

I S A i o S

Cast iron.

(By statistic [Z. angew. phys. 1961

ey

10
Magnetic field

100 A/cm

Fig. 2. Comparison of the change of D.C.-magnetism-quality
for soft magnetism material.
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WE, MR AR A ARE (F IR ARAL), dk AR (7033 AR F X OISR

T THEZ B L, AKARIMCH LT, PR AT AT HERTEYS ThC O OMiAT, vk
o % T2 ORERGEIS T, IRENC X - TET 2R 2 3T B2 bbb, Lich-1T,
KRATEACDZEACHIK BT AINE K T B 2 218, AARALDOERE R EWRT 5 L0/ b.

—75, IBISHEFITHERES P T & 2 MR OWRDZEL LB L BN EA, el L 5, %k
ARG T, BT O BHHEN ELT 505, KARRRD N RET 5 & ISR b L5
L, ZOZEI DL is 5.

DL 5 IEO00BOMHEDBMRTL, RIS EOMRL, e, HRNdEREE 7 ey 7R
BRI X A MO HOMEERRT IO EEAERL 2 L2 b3

WE, MEFEOFEC L 2ZC O WTHEL L 5. BiEhk oisbhcims, Fig. 331
D H, FCREINIce 27 ) > AR ORI CHAE OBRERA DM Br TRENSE. ZhaifEx
DIMOGFHIC L - TR I B2, FIL, DB BHY, ZHUuk Br 7% Br” Thbbih
5. ZO%E, Br-Br' Ficik Br'/-Br ik ambe LCEEISN S, OF K, BUSRL
AT X5 I ARATALER S, & DM BER L - T, Land, 2372 b RMcZ{bd28Th 3.

(Y
Ht
{of

(i) (ii)
Telestrial Telestrial
magnetism Htmax < Hy magnetism

Htpax Magnetic field at time of building
H, e Magnetic field at sea

Hipax ==H;

Fig. 3. Hysteresis curve of magnetize by change
of ship’s position.

DENW, MBI o0 EERET 50, ZLOWMEEERIT 20, Bin2%E05b 508 W
NOLE L MO EDHRKMEDOHRE, ADKAKEOEXHEAIEETHS. CoyE, Binsd K
oEEOHFEE, BISHIIIHRTICY LT Fig. 33(1) OFEe 27 ) v AP LEDOREICE L Z &
s Bbhs. LaL, MENEMTRS, WRLEUIEAMEEL, T IoliBs 3 @M e
BEHEXE, vRTFT) VA ETHRIAD A F— A —THEL LT 3. 2 CRE—SRIT
WLT=2D By, B, BXU By MG b3 ehnbbad Lic, FEHENRZeAF) A
RO X DOEABE Zibichic X - ¢ BCHBROR S O ST BISHSDEIT R - T
5. HIER T, ThRPLLHEEINTEINTCNE, O X5 RBERNL, BISETILH
WROBE, MEC X > T—mMACIELPE 2 m TR,
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2.3 KEMOEHIEE

ARIEME—H, WEE SR LB 2 s sy, REhe v -Th, MPHCARM DL T
BEIN IR, fok 2E, 7R b, Fk, g e v bbb TG
BESCACON 28 ESH Y, i, HEERER, FEER MBS OBIECRIBCER I N
bEIEHEE, B LT OIS L TERE SN TV 5 ERIC L D T 5 L Bx bhub.
L7cio T, ZHBEDE DDOWIHEERIEE i L, BREDEFT 2RI < O TS L TIMTSRY
wie L, FERMCLMEA DB E L RS 2 BT 2 L Shhi T 3% . Db I,
Rl LIl R = Y SRR D OEENRFED BN TS, L oT BTEAREROWRE 3D
TR B.

2.3.1 HEZ & Lo

(1) Fraii OREGM, 105 )

Kk, JCEEREAEREFE T (Fig. 4 20, MMIFhomHEm a2 oeEE L, Wisiss
J& (2270 3y) AL T RS = v 2, M RPEIES SO KA = v A Th
-t Fige 5-1 Wk oo Bl ms X4 7= 4

Fig. 4. Photograph showing the Nishio-maru.

Steering wheel

Compass

S

7/
)
—/
I/
—7,

Chart table

Steering room

Fig. 5-1. Sketch showing the steering room in the Nishio-maru.
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Steering stand
(Iren stand)

2
'}<— 50cm —J. K,., Steering chain

Fig. 5-2. Sketch showing the hand steering devices
in the Nishio-maru.

(2) TLareE] Ok, 18 +>)

AL, JCERBAFKEZTRER R Fig. 6 2f) LT, Er LT ELRS BA
B, HTBIER LOEXKEIEE TOMRKT, WHERE WEFHOLDICEEINICLOT
BB, AECITHBARTEC S BRI = v X2 (E#, OB EREN) AiEL, OB
CHRIER 4 Y FDSEDSNRT WS, ZLTC VS ERERITAICE D20, v—4 <A MIFREZE
e hOoThh, Mk Bl £ EREK = v 2 (AR, BERERL) BNREIR TV
(Fig. 7 &H).

Fig. 6. Photograph showing the ‘Shiroyama’.

(3) WRIAL ORI, 98 1 >)

FALHEYL B I K EE BRSO BRI (Fig. 8 2000 . BEVLELDN, EIHEEE K077 4
)¢y HEHE GBI 35 270 5 b 0T, iz v SR ER () T o 2B
SHT 5. WA BT BR X 2 5 7 bIC g0 7 L — A & B L T 5.
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Bow side

Q Compass O

Steering stand

Fish-finder Bed

Radar mast
Fig. 7. Sketch showing the steering room in the ‘Shiroyama’.

Fig. 8. Photograph showing the Shonan-maru.

(9)]
~1
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2.3.2 #HBE*

HRARE LicE e b, SEAMBECL - THEAE Y 22V, BERBYEHLT, #ZH
LICHER = v S ACE TIETIE, B HIRBER OB OGO E SR
FTHZ LI LI EEAMNEEBCHI > T, L CYEOEFCHL T, BEXERTELZD
AR IcEEC 2 Z L ICEA R R E, BONICERORERN Licgbi:

2.3.3 HRBLUEE

1) #FEAIZOWT

195341 A, FAMEOKE, BEEBEAHELIRETAIE L cE2diHs Fig. 9 wi4. #
1o, ZORENDLEHLI-BEFREKT Table 4 0k 5Ths. Fig. 9 s\ ¢, E3IEMERFIC

W1y B,ly

25° 20° 15° 10° 5° 0 5 10° 15° 20° 25°

The 1st observation

...... ‘The 2nd observation

== @ o=~ The 3rd observation

The state of noncompensation
- N

Fig. 9. Comparison of observed the magnetic-deviation-curve
in the Nishio-maru.

Table 4. Comparison of the co-efficient of deviation in the Nishio-maru.

Co-efficient of deviation

No. Station Remark
A B c D E
1 212 S —0.1°  t2L§ —1.0° +5.5° —0.1° Magetic south
196°-91" E . . . . . ag sou
0 /
2 ey +0.6°  +18.8° —-3.5° Tas +0.6° p
°_A0) .
3 ol B —0.5°  +20.  —4.8°  +4.3  —0.5 Magnetic equater
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X 3 HEHBIIRARECS W TE ORI O TH 525, RAM 20°Ely 2AES L. ZOBEE
3, AL LCFRETERVEAELLOT, @HOThibEVhbbinC LIXERCET
%. Table 4 Kb RT L5, FIEEORBMERIILALHIARELARENEDT, Bbh
L HIE HRC I RERGOBISHRIC L 5 D& Eh Tin\. Table 4 0 B ZEREUR LLBHREY
LC4 3L, B1EDOHABEIFIAFEDFNLENRT, B D, E C HETFORMAR HDRED
i, BlESEEcXsd0LELLRE. BIEEOMK B, C IMBEKABIADKIT DAL >T
BTt kicich, FREVEADL, 2EEOREMECENED bz Lk, BERKOY
Ehbolc vz 5.

CDXIHEENRBEESTTELMBECRET2EAL LT, Fig. 5-2 WRENB L5, &
BIRBI OB R & > FEREOANRIEEN, v SRChRVEELTRESN, O +B
CEETIHOL Bbhls. HBEBRIOI I RESFE T LI BLWlEWLE. L
T, ¥ +B OFRRRIAABEIIC LD LHEEINS.

@) TLARE] Lo

Fig. 10 WRL-MET, 1964 FEE (- RS 21350 WBCHEINIER =Y A0
BEAEC L > T (BEEBEHZORE) BERKEHEEL, BEBExR k-7 ZLTEE
DEE RIS 1, BEAEL R - R, Table 5-1 K& bh 3 & 5 CEHERKATIE
LAY I UTTCh-DT, BEXHETH-T. Kic19654EH (Fig. 10 © X EIA, 6 K)
CIRELO 2y AOHEEREER R ot F0iEEL Table 5-2 iR Fio, 1964 E0D
BRIA L RCR T, BEEBS#HEL THEMEY S 2Ry, REEHEH L R Table 5-3
DX>5Ths. Table 5-3 Xt Fig. 10 @ 3L, M=y 2 TR WEHM E TRAE

o.... Aug. 1964
@ ... Aug. 1965

Tanegashima

@
& @
& o b
& 7
5 6 Yakushima
%ami Oshima

Fig. 10. Sketch map showing the observational station
of the magnetic-deviation in the ‘Shiroyama’.
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Table 5-1. Comparison of the co-efficient of deviation classified by observational

station for steering compass of ‘Shiroyama’ in Aug. 1964.

Co-eﬁic@en_t of
deviation A B c D E Remark
Stationm
1 —0°-22/.5  —0°-15.0  +0°-15.0 0 —0°-07".5 }Ent,ance of
2 —0-225 40-45.0 —1-15.0 —0-21.0 0 |/Kagoshima Bay
3 —0-15.0  —0-15.0 41-15.0 40-07.5 40-03.0 |, oo
4 +0-06.0 +40-15.0 +4+0-45.0 —0-23.1 —0-06.0
5 —0-33.0 0 —0-07 .5 0 ~0-22.5 | 4 - Sehima
8 —0-04.5 —0-15.0 +40-07.5 —0-22.5 +0-43.5
7 —0-07.5 —0-45.0 0 +0-01.5 +0-22.5 | Tokara Islands
8 —0-16.0 —0-07.5 40-45.0 —0-03.8 +0-07.5
9 +1-54.0 —0-51.0 4+0-24.0 +40-31.0 —0-24.0
10 +0-07.5 —0-45.0 +1-06.0 —0-07.5 -+0-04.5 }Inside of
11 —0-01.5 —2-00.0 +1-15.0 —0-06.4 0 Kagoshima Bay
12 —0-01.5 —0-24.0 +40-39.0 +40-07.5 —0-01.5
13 0 —0-45.0 +0-21.0 0 0

(Settled compensation)

Table 5-2. Comparison of the co-efficient of deviation classified by observational

station for standard-compass of ‘Shiroyama in Aug. 1965.

Co-efficient of]
deviation

A B C D E Remark
Station No.
1 —0.06° —3.9° +1.5° +0.05° —0.25° }Inside of
2 +40.03 —38.7 +1.8 +0.07 —0.12 [/Kagoshima Bay
3 +0.18 —3.8 +1.1 +0.17 +0.17 }Satsuma side
4 —0.01 —4.0 +1.3 +0.75 +0. 47
5 +0.03 —4.1 +1.3 +0.75 —0.47 }6sumi side
6 +0.06 —3.4 +1.3 0 —0.52
Avarage +0.08° —3.7 +1.4° +0.21° —0.21°

Non compensation

Table 5-3. Deviation table and the co-efficient of deviation
for station No. 11 in the ‘Shirayama’.

Ship’s head Deviation Ship’s head Deviation
N 1.6° E S 1.1° E
NE 6.4° W SW 7.6° E
E 11.4° W w 5.6° E
SE 6.4 W NwW 8.6° E

Non compensation
Co-efficient of deviation
A e — 0°-48/ B ceeeeereens —, 8°-30/
C eeerrrneenns +0°-15/ D ceeeernnenes — 0°-157
E coeeeeennens +2°-00/
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T T 11 o, rrr
4

Observation in 27th Feb, 1964
at off Faculty of Fisheries.

Object --- Mountain Takakuma

—— State of operating Radar
-——— Ssate of stopping Radar

Fig. 11-1. Comparison of Change of the magnetic-deviation-curve
be caused by motion of radar in the ‘Shroyama’.
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w E w E
4°3°2°1°0 1°2°3°4° 4°3°2°1°0 1°2°3°4°

/
Steering compass ///, Standard compass
/

Observation in 22nd July 1963

After equipped of radar at off Faculty of Fisheries

---- Before equipped of radar

Fig. 11-2. Comparison of change of magnetic-deviation-curve be
caused by equipped with radar in the ‘Shiroyama’.

Bz (2y R2ROEBCEHFEINTEH, Fig. 7 ki bt s X 5 CEBRIIXIER X b ETA
B LIBRARELTNBELELBNRD).

3) BEAI2WT

1968 FE ORIERRIC LU, MEHMILLET 20° AIBRORKEERRET S Z L 2R D k.
L7chioT, Fig. 12 TRENZ L5 RBEMERLGHLT, RELCEZEIRERTREEE,
WEECREEZEYELC TV EE: bh, WEILTREEE WEETREEZERELCCILK
tBDT, +C, +B OEENFETLIZ LIRS, (i, REZFBEX—~rARIKEES
CFESALTHBEDT, BEAFRGEOBRSHTIL +D LAREINE. ZOBEDHER, BLA

Bow side

Perm alloy plate
One's plate on the
lowest step

Perm alloy plate
One's plate on the
lowest step

Red Blue
Stern side

Fig. 12. Sketch showing the compensation of magnetic-deviation
in the Shénan-maru.



163

T BAROMSR 2 v Y REE BT 5

EHZETHE LI

LI EDERND, BREAO L S, HBRABMOARERIT 20° AiIBOBENRTEEL TS L,
[LARE] OX5 I/ BIARERTD, 10° fIEOBEENRTFEEL TCnE. 20 L5 ICRERKICE W
BHEBENLELEZZ bhb.

F f:%i%yl Lo

Th, ) DEHERETZ DT,
2.4 SMOEHEAE
FINIERMR L LCERBOBMEFEAL T 5109, WMESEOHRITIMA
TUIMEREMCHR L, TROAMBROBGC L TSR L/, BEREOFERIC/ 3 -
EMRTFREING. OFIT, FROEREBEELICOWTRITTAZ LiIT L
_ -

2.4.1 HBXRE Lo
AERBRCINTHRE Lic ik, BERBREKEZFHREM AL AL (CSH) Lk
M Bl HXERATAES TR ST, 1960 i BEI NI >3k 1,038 b v 0 Sl Th 3

(Fig. 19 £HR).
AEFEL LUERE
1961458 A, SCBROEEMGEBNL LT, BEOWTHBLAAL T, Fig. 13 0RLIH
a2y /\ZE';%%@*UBELTC% D) &

2.4.2
BIETCEL LTS v 4 maytx (Sperry MK14-Mod-T !,
100°E 110 120°E 130°E

1 I I 1

4O°N - Kcéa T

\ Japan
Mukaishima /U
Kagos}:ma
30N |- Chaina -

20N \
Thailand

10N |

Borneo

°n$ ws
Java
10°s - 'Z;’ -
P Kagoshima- as (T Iggf ‘ Timor &>
X Keiten- °
] |

maru
|

1
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in the Kagoshima-maru II.
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3/,..,//"' West Yard Equipped direction of Kagoshima-maru
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Fitting-out Building ] Blog

'3
Remodeling onstraction

Building and Equipping and Remodeling direction of Keiten-maru
Fig. 14. The diagram of direction of building and rigging in the

Kagoshima-maru II. and the Keiten-maru.
THRETL 7.
2.5.1 =HEBxdg & U7
HBRORNRE LR R KEFTRELLEMFEENL GRP > ¥ 44.6 1) (21966412 A,
BEREE LSRRI I IR, 196743 AT LA, EhEoME AL 147 Th o7 #
hEDdDIIARETH S, WIHEMRE, BRE e, BEE#EME2ERL w2 (Fig.
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15-1 ), IR = v SR ) OEEIMET S 2 LSRR TFREINC. £, 6
B LW ERACERE SN 2 v S L e o o i e B T-150 11 #44
(BIERESX) MR =Y A Th%. MEBAIMHEIML, Fig. 15-2, Fig. 15-3, Fig. 154 1«
b D L5 ISR DGR E S fciow, BEEREERM & X DI R 2 v SRR OEEE
F2bDEFz bR, TODICAET 5 EHEOEIETMAY RN TFRI . 1, MfE LT
DHHE = v XA G fREREEM 0N, v —F <A, PRI, KRR, Y Fv— SR B D1
B, TNHLOFELR ST, RCEVYEOEERENTHRINI. T TEOEELFHENEL
TTCELRTHEWNNEL D XH5BIELT, 2 v RADEERNTLENRE L L2 1.

Bridge
/ I \
Galley Engine Wire lf.f’, gm
cesing

Fig. 15-1. Photographs showing the fishing-training-boat
the Nansei-maru and its block system.

2.5.2 HEAE

1967 4E 1 A, BT bICEE G AEC L - THEME AR /-7 & 5H, THERIZ &
DHENUMESINICDT, FEEHEOWEE ML 120, HEREEFEHL, BHEEBEZRS IR,
IZIFEEZEDIRREE TIBIET 5 2 & 23T X 72 (Table 7, Table 8 £H).

1967 45 A 2 H, I HICERBRFEAELBERMAWVC RS VT, BIEIRICE = Y <20 H
FME A BRI L > TR I/ o7c2 25, s h OEHERED LNICOT, FHEBEEDHF
T BENENOEB L. Moy S0 BIEREA ML T EEA L, HERERY B
L, HEDORAEFERABHF Lo ETHEBIERAS /oo, DOFIC, HEfEa v SR THME o v I
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Fig. 15-2. Photographs showing the bridge environs
in the Nansei-maru.
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Ventilator

Iron Ladder

Radar

Fig. 15-3. Sketch showing the various instruments

Hand rail ventilator
Magnetic Compass

Magnetic Compass

|- Ventilator

Wireless Room

(side view)

and upper-bridge-deck in the Nansei-maru.

Iron Ladder

Red Sidelight

Ventilator

Radar Rotary
shere

= =
(\\&7 ) %} -ﬂi‘argo light
(O-

) Magnetic Compass
] Speaker

[ 7|~ Search light

Radar

E =

p——
Hand rail ~—U -

Green Sidelight

Steering Wheel
Transceiver

—

Captain's Bed

|

Switch box

Radar

Magnetic Compass

Rotary Window

Fig. 15-4. Showing the ground plan for the arrangement of the vavious instruments
on the bridge deck and upper-bridge-deck in the Nansei-maru.

A7
Accordion
Curtain

(Ground plan)

T
Engine Remote Controller

Engine Remote Controller

on the bridge-deck
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Table 7. Comparison of yearly chage of the magnetic-compass-deviation
under the state of noncompensation in the Nansei-maru.

Standard-compass

No. 1 2 3 4 5 6 7 8
Date 2nd May 19th Jan. 26th Aug. 4th Sept. 14th Oct. 11th Jan., 17th Dec. 3rd June
Ship’s 1967 1967 1967 1967 1967 1967 1968 1969
N 3.2W 1.5°W 22W 1.8W 15W 1L9W 08 W 16 E
NE 1.8 E 95 E 11.3 E 11.5 E 125 E 12.2 E 11.0 E 13.6 E
E 2.8 E 2.5 E 21.3 E 222 E 225 E 234 E 208 E 2.6 E
SE 2.8 E 250 E 203 E 225 E 2.0 E 222 E 185 E 19.1 E
S 6.3 E 45 E 63 E 37 E 30 E 28 E 1.3 E 24 W
SW 19.4 W 23.5 W 13.7 W 19.3 W 19.0 W 19.1 W 17.8 W 20.7 W
w 247 W 225 W 237 W 233 W 242 W 241 W 208 W 227 W
NW 6.8 W 12.0 W 147 W 153 W 153 W 146 W 125 W 122 W
Steering-Compass ]

No. 1 2 3 4 5 6 7 8
Date 2nd May 19th Jan. 26th Aug. 4th Sept. 14th Oct. 11th Jan. 17th Dec. 3rd June
Stip's 1967 1967 1967 1967 1967 1967 1968 1969
N 7.9° E - — 43 E 54 E 4T E — 6.0° E
NE 17.4 E — - 205 E 21.8 E 13 E — 18.0 E
E 17.4 E — — 20.3 E 31.6 E 31.8 E — 18.5 E
SE 9.4 E — — 225 E 20.1 E 223 E — 7.0 E
s 2.1 W — - 85 W 10.6 W 10.8 W — 8.0 W
SW 21.0 W — — 27.0 W 26.1 W 28.3 W — 15.0 W
w 17.6 W — — 25.2 W 2.1 W 25.8 W — 15.0 W
NW 9.1 W — — 12.0 W 121 W 13.8 W — 8.0 W

L DRENC L - T GRELE L CTEOFSERRDL) BEEEZRD, BERBEEHL TEELE
L. 0%, OXHEEIMROBHFCHZHERLEML T, WK =¥ ~REEORERLEHEN,
WHERIADREREE,D S L LI, FOEFEHRCONTHRIT L. i, RRBEIhTE
o8 L AR, BT X D 2 Efchic > TERFAR RS2 in - 7.
2.5.3 HRELUEE

BEAORELEEAEN (BEEBREZORBOBEE) % Table 7 1T, BEFRXREOH
EXRHE8RIT, HERK—EFL Table 9-1, Table 9-2 TiHF7. ThbOBERIC X > THR
5, BELUCHE, BE%RG6 »AKEBLL AR, BARTIT—REELILbDLADR, £D
B0 BRI A o fo 2 L 2 FED DT, FLTHIRD [LARE] TERLICV—F D%
B3 EBbNEEEOLENRALNIOT, BEACKWTHRAKRERES IR £D
gy Table 3 DLk HTHSB.

XC, BTE LD 8EIChic-» TERE S Zinofchs, Table 7 Kibha L5 hich DEE
NED BT, FrTCHEBERFD O Rl ->T, Table 8 © k5 hEIOREFEETEBEY
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Table 8. Comparison of yearly change of the magnetic-compass-deviation
under the state of compensation in the Nansei-maru.

Standard-compass

No. 1 2 3 4 5 6 7 D
Date 2nd May 10th June 19th June 26th Aug. 4th Sept. 14th Oct. 3rd June 3rd June
ship's, 1967 1967 1967 1967 1967 1967 1969 1969
N 0.4° E 0.5° W 0.5° W 1.°W 0.7 W 0.6° E 1.8° E 0.5° E
NE 0.4 E 0.7 W 0.5 W 1.5 W 1.5 W 0.3 E 1.8 E 0
E 0.4 E 1.0 E 0.2 E 0.5 E 0.3 E 1.6 E 4.1 E 0

SE 0.4 E 0.4 W 0 0.8 E 0.5 E 0.6 E 0.6 E 2.0 E
S 0.4 E 0.5 W 0.3 E 0.7 W 0.5 E 0.6 W 1.9 W 0
SW 1.6 W 0.7 W 0 0.5 E 0 1.1 W 4.4 W 0
w 0.6 W 0 0 0.2 E 0.2 W 1.1 W 3.4 W 0
NwW 0.4 W 1.7 E 0.5 E 1.2 E 1.0 E 0.9 E 1.1 W 0

Steering-compass
1 2 3 4 5 6 7 ¢))
2nd May 10th June 19th June 26th Aug. 4th Sept. 14th Oct. 3rd June 3rd June
1967 1967 1967 1967 1967 1967 1969 1969

0.5° E 1.0° E 0.2 E 1.0° W 1.2 W 1.4 W 1.5° W 0.5° E
0.5 E 0.8 E 0.8 W 2.0 W 4.0 W 4.7 W 4.5 W 0
0.5 E 2.5 E 0.4 E 0.5 E 2.7 W 1.4 W 3.0 W 0

- 0.5 E 2.1 W 0.2 E 0.8 E 1.0 E 1.6 E 2.0 E 2.0 E
S 0.5 E 0 0 1.0 W 2.6 E 2.4 E 4.0 E 0
SW 1.0 W 1.7 W 0.8 W 0.5 E 3.2 E 3.9 E 3.8 E 0
w 0.5 W 1.0 W 1.2 E 0.2 E 1.8 E 2.9 E 2.0 E 0
NwW 0.5 W 0.7 E 0.3 E 1.5 E 1.5 E 1.4 E 1.0 E 0

Table 9-1. Comparison of yearly change for the co-efficient
of deviation in the standard compass.

No. 1 2 3 4 5 6 7 8
T~ DP*® 20d May 15th Jan. 26th Aug. 4th Sept. 14th Oct. 1ith Jan. 17th Dec. 3rd June
Co-efficient
of deviatio\ 1967 1967 1967 1967 1967 1967 1968 1969

A + 0.02° 0° 4 0.42° 4 0.08° 0° — 0.18° 4 0.50° 0°
B +24.00 +21.50 +22.50 422.75 423.40 +23.75 +4+20.70 423.20
C — 4.7 —300 —425 —27 —225 —232 —1.00 4+ 2.00
D — 267 —165 —20 —375 —33 —862 —320 — 3.50
E + 137 4125 4 1.62 4+ 0.7 4+ 0.8 4+ 0.16 4+ 0.10 — 0.40
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Table 9-2. Comparison of yearly change for the coefficient
of deviation in the steering-compass.

No. 1 2 3 4 5 6 7 8
Date

2nd May 19th Jan. 26th Aug. 4th Sept. 14th Oct. 11th Jan. 17th Dec. 3rd June

Co-efficient
of deviation 1967 1967 1967 1967 1967 1967 1968 1969

A — 1.10° — — 4+ 0.49° -+ 0.35° — 0.01° — -+ 0.40°
B +17.50 — — +27.25 428.25 128.76 — -16.80
C +10.00 — — 4+ 6.40 + 7.45 4 7.72 — -+ 7.00
D — 1.00 — — — 425 —3.15 — 3.86 — -+ 1.00
E — 1.10 — — —2.05 —32 —3.01 — — 1.40

Table 9-3. Changes of the magnetic-compass-deviation in the state of observed
when set a radar in motion or not for the Nansei-maru.

Standard compass Standard compass

nditi s . ndition . .
e Siopping Opetatnd piference " Stogping Ooeatng pisereace

Deviation Deviation
N 0.7 W 1.0°W 0.3 W N .2 W 1.0°W 0.22W
NE .5 W 1.0 W 05 E NE 40 W 30 W 10 E
E 003 E 1.0 E 07 E E 2.7 W 0 27 E_
SE 005 E 1.0 E 05 E SE 1.0 E 30 E [20 E
S 0.5 E 02 E 03 W S 268 E 22 E 04 W
SW 0 0.5 W 05 W SW 32 E 15 E [17 W
W 0.2 W 05 W 03 W W 1.8 E 05 E 13 W
NW 1.0 E 05 E 05 W NW 1.5 E 15 E 0

5@07’:.

Table 9-1, Table 9-2 D HEMRMEEY RIVT2L, %3, BE=v RO FIEEZE
X, AR AR RETHEZ LhbAMAEIXELr -t E2 5. £ L TEORKLERZXR
3% & Fig. 16-1, Fig. 16-2 wRL7ce sV TH5. R B, C IIREOKAHR & REKEHKD
BISREE L DECEETH A, FOB T BE%6 » ARRED 2EBEREE T, 3EEMT
LTCRETOBMRLLRE. b, HEay SARBWTUL R B 116 2 A0 2EEH
FELRIT +23° IR THD, N —2° OFhb - TIRIEFREL T 52, ¥k C REERI b
ARED 3EIEAIRCIIN +2.0° LT, Fhb#BIH —2.5 IR TERELTW5. %, #
fea Yy NATCIREELYD LD K6 ARAO 3EBAELKL, R B ownwTIi +10° &1L
LT+ 2.8 BB TEELTE Y, FK C oW TIBEYR» 56 7 ARED 3EBHEL VK
—8° DR HR BN, HMBRIEEEL TN 5.

Moy S2OFK B, C OHRLOKBEME LD L, 7TEBEOWEMELR TR L ALRE
L-fEZRLTWS. TEERZIDLIBROEWEENRBE > BRI THETHS. #fg= v R
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Fig. 16-1. Comparison of yearly change of the co-efficient
deviation B and C under the state of noncompensa-
tion for the standard compass and the steering
compass in the Nansei-maru.
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Fig. 16-2. Comparison of yearly change of the co-efficient
deviation B and C under the state of compensa-
tion for the standard compass and the steering
compass in the Nansei-maru.
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Fig. 17. Photograph showing the Kagoshima-maru I.
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Fig. 18. Sketch map showing the observational station
in the Kagoshima-maru I.
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31.3 BRBIUER

RO EERE DR, AlEEEEY Table 10-1 i, BE=MHk% Table 10-2 iBiFf-.
Table 10-2 D BHEFRIKILBRIC L 2 L, BIAMTE (TH#) THREK B +7°, C ik —18 %R
L, C OFENRKE . ZOZ LEBSIYERCOL INFET 22 L2 RLTE Y GRARRAD
ZDN), BEREHMITETH > L E2RLTN5. &R, BMERBOAECSH B KA TEES
hicrhbha. LT Tand=5 OREb 0=S6845W 2ics. Lavl, Fiargmc
BEHCEEIN, F0% TETHBEMEOARBEL B Z/n->TWEDT, BEFMNEREBELT
LEBLAVC LS. FBRIX, »ILEAREECEACHT CEEIN, 2&K, THET
FHCHET THREINTNBEDT, S68W XFDOBMAEROTEL L -TcdDLEL BRS.

Table 10-1. Deviation table for observational station
in the Kagoshima-maru II.

Observation ~ . .
station Ko Otsu Hei Tei
Ship’s Environs of .
head Flores sea Magnetic equator Off Formosa Kagoshima Bay

N 18.5° W 18.0° W 19.0° W 23.0° W
NE 6.0 W 6.5 W 9.0 W 12.0 W
E 11.0 E 7.0 E 7.0 W 5.0 E
SE 22.0 E 19.0 E 19.0 E 20.0 E
S 19.5 E 18.0 E 19.0 E 23.0 E
SW 9.0 E 7.0 E 10.0 E 12.0 E
w 9.0 W 7.0 W 6.5 W 6.0 W
Nw 22.0 W 20.0 W 18.5 W 22.0 W
Date 23rd June 1959 27th June 1959 3rd July 1959 26th July 1959

Table 10-2. Comparison of the co-efficient of deviation for stndard-compass
in the Kagoshima-maru. in June~July 1959.

Observational Ko Otsu Hei Tei
Co-efficient 08°-53.0 S 06°-00'.0 N 22°-58’.0 N 31°-24’.8 N
of deviation 123-29.0 E 122-49.0 E 121-52.0 E 130-38.7 E

A + 0.75° — 0.06° <+ 0.06° — 0.06°

B +10.00 + 7.00 + 6.75 + 5.50

C —19.00 —18.00 —19.00 —23.00

D + 0.75 + 0.38 + 0.12 -+ 0.50

E + 0.75 0 — 0.05 + 0.50
Station Flores sea Magnetic equator Off Formosaa Kagoshima Bay

Horizontal force

(Gauss) 0. 3705 0.3914 0.3715 0.3305

Dip 33.1° S 3.1° S 32.2° N 44.6° N

MOWIKROFEI B, C i1 JICHRRED TN L DENRDINZ LoD, FEIKEGOBISHZIT
bEVERIIhoTcLZbRE. R AN L DUTTHEZ 1L, AMAEIEMTEH-T-LART
HB{, ¥k D, E OBEITFLALILWEARTEW. BEDZ b, FEHRBRONRE LT L
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DE—, HETRDIFEDOFRK B, C 2B U IHEME, ZEOBMRFECKTS B, C
DEL—FK L. Titbhb, BED B ¥ ET5 L XABMIAMNE +7.15, BREWKAMT +2.85°
Th% (Table 10-2 £f). OFHAE? KX 3. TIAFERBSL A4 (CH) OBEER
BEERTH, BIAFECE TS B, C L, oMicsiTs B, C LiX, bF VLo i
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TR ET, BEKSKOBISHIC X 2RI/ NI V0 LRI, ZhXEREEROR
HmEEL LS.
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b, REBHRYERTZE, Ty 72 LTORBLIL LA, FRERERIOTIEIAEVWEED
N3, 20, §IRK, FMOREO L E ST RSB L R 20 Ly, O, Zhbd
B, SEC L > TRABCHANLTONHE, BIEROFENRILINE DT, 2FL LTHEDT
PEEIRACRBE R T2 L B2 bh b,

DX ) BARELRBAGIRIGIL, S X 2 BB OEL, B IOCBREIRE), &H, EHo
B L > CL YV RERRBCEL DO LBEbRE. LaL, IR L I, Sl ikt
BREBOEDORAREL h BORKE~ND BN IV 12 LRI bl 50T, HRIERXL-T
b, —HIICEECRILI NS Z L hTe.

ZORER, WAFRITELET, 10, BREHRELLEZL->Tw3. Zhdi7ry 7XE
EHRIC L B EERMOWRAIRBORBTHE L2 5. FLT, BR= Y RCET I EERRK
SHB3FREEE - T 5.

Z T THEENPND 1T ey s RBEROWH L BECOWTRET L.

3.2.1 HEBoxgE Lmn

COBERD WHRE LT, BERBARZKEFRHEER »ZL AL BRALY BAK (Fig. 19 &
).

HTUEH (SH) LHERML, ThChBELERMEETIHE, ZEBTTEERTTEEIh
1eDTH DM, FRboEHE L EEAAT Fig. 14 ©R& L. BRAKCOWTCL, BiEokiE
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Kagoshima-maru
Gross tonnage 1038.14 ton
Diesel engine(1) 1700 H.P.

Keiten-mbru
Gross tonnage 308.03 ton
Diegel engine(1) 500 H.P.

Fig. 19. Photographs showing the Kagoshima-maru II
and the Keiten-maru.
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V= FavAARBIORTT ) vy a v AADa Y RA= T —%KD, @ FELREHIE
Li2d D) 2L T, HEEEHT L HHECE > TEREE . ARS8 BELN, R XUT16 47
FEPIC X 5 C, AAEEREA RS IR, Sy A rrE—4F—aY XXOBEROHE T OENEZR
LG 190082 C3EfllEER R Ikt Fho, BB X 28R X - T,
FEROBEMICHE > THERFH L. o, Sl EERELY#E L REE, BERZEL
TARBEIC OWTC HIER B 2/ -t BERBCR WL (I AT D FEO I WHiiE #iE L
fo. IR EOREE A RET 3 5 120, FOHE—EE, I L0tEX4 Table 11, Table
12, Fig. 21 @/RL 1=
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Fig. 20. Map showing the stations of observation in the environs
of the magnetic equator observed of the Kagoshima-maru
II. and the Keiten-maru.
Table 11. Comparison of yearly change for the co-efficient
of deviation in the Kagoshima-maru II.
Observed position Co-efficient of deviation (degree)
Date
Lat. Long. A B C D E
Aug. 1961 06°-48’.0N 127°-37".0E —0.64° 4 8.77° —14.60° +2.85° +2.30°
Aug. 1962 07 -54. ON 108 -04. 0E —0.70 + 7.62 —11.10 +2.56 +1.81
Nov. 1963 07 -20. ON 110 -05. OE —1.42 + 8.50 —11.37 +2.37 +1.94
Feb. 1964 07 -48. ON 115 -54. 0E —1.59 + 8.10 —10.50 +2.95 +16.2
April 1965 07 -36. 1N 115 -48. 0E —0.65 +14.00 — 6.65 +1.89 +0.06
July 1966 07 -01. ON 108 -20. 0OE —0.50 +13.55 — 6.85 +1.88 +0.25
Table 12. Comparison of yearly change for the Co-efficient
of deviation in the Keiten-maru.
Observed position Co-efficient of deviation (degree)
Date
Lat. Long. A B C D E
Aug. 1960 0°-16.5'N 119°-50’.0E —0.03° —14.07° +2.78° +2.75° +0.25°
July 1962 02 -57.0 N 119 -40. 0OE —0.29 — 9.15 +3.24 +3.23 +0.38
July 1963 08 -17.0 N 116 -20. 0E —1.00 —10.38 +3.54 +3.25 +0.21
July 1964 08 -04.0 N 116 -09. OE —0.55 —11.75 +1.50 +2.15 +0.44
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Kagoshima-maru Keiten-maru
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Fig. 21. Comparison of yearly change of the co-efficient-deviation
B and C in the Kagoshima-maru II, and the Keiten-maru.
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TR, BHERK B IIREFEREL, LIch-T, FAABTUIHBLIcL AR 52, F C i
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FREETREFL OO ZORRICOWTRI LR, 23, 19631 11 A ARORICK Sk
ST EFM O A — = 723y Dk b vz TER, oo < o@aEE o & THE, Fiid=s—
&—77y®&WI$%ﬂ’ LB LI Ebs. Fio, HEEEOCIE, B =Y SAZA 0 BEE
NTW50, WEAEACHELZEZRTI-Y LT, #MaerkhF#FAL TS, 20X 5 CERETE
%y@%&DHT,%ﬁ(?LET%%MLQ%ﬁ$Ut%@k%26hé

Table 13-1, Table 13-2 ¥, HZEBEEREDOKFELMOLB AR, & OFFRA Mikis (3
) ICDWCTRRETT 2 &, MEERSE R DORE R L QITERE DI ONT, 2 vy A2 s —FD
FLn b, BT TUWA. FRREAABIIRBICHEBL T W0 LB B2 bRAM, £
DREILSIIC L > TP LT3, No. 17, K iud s ~EHCEHC, LBd a2
MEIREL T 5. No. 21, KT EEE BN HWP 5 0nIi@E L T i 5. No. 20, K
HOBEL, —FELUATEBUDRETICESW W52, THEBICEREOMMESREL, #HE
WA ESELTWA. CHUTATEREIN I b b, F O ilikfiid Bt —F HAL
T, BRUDRETCICHESWTWA. O Mkt Th - Th, 7 r o 7 {H2OEEH MR
L, BRLIFNFRETRIL > TULENRERL TS B2 bR 5. LaL, KEDBIGKS
X, 13 EAEE DD N i, KO e >u»wTik, sk —ERIN CREE R A S
W, 370 STV AR, MEERECOWTL, 132 A S ot L, —FEE2E
WL Th7ed, MEREZbLTMCETEE, MEREGEEA I, BEIeTn’
Zeik, No.o 20, KA ERTEH D, KRLHEAB I nbilcb D& Lindns. Lk LHE
L H STIERS T O — MR AN & B AR TR Sisbhiic e A b, dLE ) Tl TAUE, Te
v 7 EORMBANLTHBE L TEFDO L I LI Bz bh b (Fig. 22 7 r o 7 AT EE K&

7
i3

Fig. 22. Photograph showing the state of block-construction.



Table 13-1.

Comparison of yearly change for compensation of the magnetic-deviation.

No Ship’s name Date of g)?rtl;etzlf_ ?Flinder’s (For ship’s head) Fore and aft. magnet (Distance from Center) | (For starboad) Athwartship magnet (Distance from center) 'ngtpi;;)rr; Sfl}ll:;e Yneaféi;;cl [Maker
" | (Tonnage) | building | ™o ii0, | bar | 49 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 || 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 plate. (Upward) i
1 Kagc’s(}{iof{‘,o?)‘maf“ 1960. 9| 9. 1960 H o X X XX I O 00 O 00 | b L o 1 !I N
| ]
Keiten-maru | | 2. 1960 Lo e 000 ’ O O b3 27 em X 1 T
2 (265) B 3. 1961 | 1 o o H o O Cp3o2m5 | X1
‘ 7. 1955 0 X X 1? O 00 OO0 O O | Full out side | O 7 N
5. 1956 0 X % i O 00 0O O O | ” o 7
g | No.12Kemaru | . 2 X X i O 00O 00 O O ” | O 7
(740) | oo 10. 1956 0 X X OO0 O 00O 0O ” Lo 7
|
‘ 0 X X OO0 O OO0 00 7 | O 6
‘ 101957 | 1 X X | 00 O 00 00 , o 6
| | 10. 1956 | o X X X ) o) 30 O 6 N
: ) X X X 0 32 X 4
! | 10. 1957 0 X X X ‘i o 7 X 6
No. 17 K-Maru | 11. 1958 1 X X X o 7 X 1
4 \ 1956. 10 , |
, (740) ! 11. 1959 1 X X X | O O 7 X 1
10 1960 | 1 X X X ii O © 7 X 1
1 X X X | O O 7 X 1
‘ 9. 1961 1 X X X I O OO 7.5 X 1
12. 1956 1 X X I O O 30.5 o 1 N
1 X X X O 30.5 o 1
10. 1957 1 X X X | O 31.0 o 1
No. 20 K- | 1 X X X ' O 31.0 1
5 ° A 1956, 12 N 2
(740) 10. 1958 | 1 X X i X X 31.0 O 1
1 X X I X X 30.3 O 1
10. 1960 1 X X 1 X < 30.3 o 1
5. 1961 1 | X X | X 30.3 o 1
! AT X < X I 00 O O O 31 O 4| wn
10. 1958 1 X X X ; OO0 O @) @) 31 O 4
N 10. 1959 | 1 X % I OO0 O O O 32 O 4
6 1957. 6 | 1 X X OO0 O O O 32 O 3
(7405 10. 1960 | 1 X X I OO0 O 00 32 O 3
1 X X | O O 00 O 32 O 4
10. 1961 | 1 | % X H O O 00 O 0 X 4
11. 1957 | 1 X X X i O O 00 O I o 7
B No. 25 K-Maru ‘ P 10. 1958 | il X O O OO0 O O 31 o 7
(740) | o o X | OO0 OO0 O O 31 o 7
| 10. 1959 | 1 X ;; 00 0O O O 1 o 7
; 12. 1957 | 2 X :5 00 00 00 o 30 o 7| w~
. 46 TR 10. 1958 1 @) | O O @) 31 o 7
8 1957. 12 | 10. 1939 1 O I o OO0 O 32 O 7
GEt | 5. 1960 1 O I 00 o 32 o 7
| 10. 1960 T O } O O ¢} 32 o 7




Table 13-2.

Comparison of yeaaly change for compensation of the magnetic-compass.

No. Ship’s name i Date of 3?:1;;1{ Flinder’s% (For ship’s head) Fore and aft. magnet (Distance from center) | (For starboad) Athwartship magnet (Distance from center) ;Sgrftpi;?; s;)llllg;e \r/:;;inceatl ‘ _—
(Tonnage) i building | "o tion baz | 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 ; 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 | plate. (Upward) |
10. 1958 1| X X X | X X XX X f 3.5“" | O 5 N
No. 27 K-maru T X X X | OO0 O O O i 30.5 O 5
9 1958. 10 | 10. 1959 1 X X X , OO0 O 0O | 30.7 O 5
a0y | 5. 1960 | 1 X X X | O O O 0O L 307 O 5
| 10. 1960 | 1 X X X ; 00 O O © %07 O 5
‘ L9 1954 2| X X X I 0 O 0O | Full out side | O 5 N
| 0 X X X | O O O ‘ ” O 5
4.1955 | 0 X XX XX ! o O O O 33 O 5
KO-Maru 0 X X KX | O O 33 o 17 |
10 | 1954. 9 ! ! ‘
(700) \ 10. 1955 | 0 X X XX i O O 34 O 7
0 ¥ XX KX I X X X X | Full out side | O 7
4. 1956 ‘ 0 X X X X } X X X X ” o 7
10. 1956 | 0 X X X X | X X X X | " o 7 ‘1
F-Maru | 5. 1960 | 1 X X X ! QRO @ O © © | Full out side | X 5 N
& (4600) B 9| g 1961 | 1 X X X | O O O O O i 32.0 X 4
11. 1956 o | X X I O OO0 O 0O | Full out side | X 4 | w
12 G-Maru 1956. 11 | 3. 1958 1 X X ; OO0 o O f ” % 4
3. 190 | 1 X X | OO0 O 00 | ” X 4
2 o o | XXX  XXXXX | p.d lx 7] 7
13 Y-Maru ygpgnown| 7. 1958 | 2 I X A X p.2.29 | X 7
(50003 | 7. 1959 | ‘ 5 I % KX ¥ ¥ K X Full out side | O 6
S-Maru 7191 1 | X % O 00 O O O Full out side | X 7 | T
w (5000) e Tl X X O 00 O O O b1 v X 7
! ‘ ‘oo | O X X X Full out side | X 4 N
1. 1953 0 i 0 X " X 3
i 0 | O X 7 X 2
5.1954 | 0 | ¢ X ” X 2
1| ) X ” X 2
; | 5,195 | 1 | O X : % X 1
15 KA-maru 1946. 11 | 12. 1955 @ 1 O X | ” X 1
. (3000) | 1 O O X X ” X 5
= 12. 1960 1 00 7 X 5
) 1 00 ” X 4
B 3. 1961 | 1 O X X % X 4
S E S0 o} X % X 5
o
3 11,1961 0 o) " X 5
/
K oovneen Red pole [@RXIEN Blue pole Teeeees Tokyo keiki Neeeree Nunotani keiki



B BROMR = v/ AHZIBET MR 189

).

GAL, SATIX, BEULENT, BLALEARRVOT, EAABIAOKEBILNEEL
205 BOLWAITHS. FALIXABBKOREFATE S, ZoRBMKOHEE, FA—EHDCTH 2
L, REREMIINEELS. Y AXBALERFTCHBELHRE LN T 20T, BEROWR
DECERTHIC, BRALOHE L FAFCHEC L 2HFROERAE S bbb T3, KAR
RHXBEERC X > e TH 3285, THEERIitbhinh->c: Bbh 2 #ldu, % h B %
biigwl, U BEREMC sIibh, TOBERD PR, 7ry s RNBEHRCHEL
T, ZOREREDBNRS.

BT X 2 BEOBIEX, RO TildrEskick\ g, E (N) &% _EAHCHET TEIET
RETH 5B LINTcA, Table 13 T, 3L ALNRE (S) & LA CETTBEIR T,
5. HEXBEETTE I KA AIRROBEELAKTEH, 7ry 7RTRT LA LR -
TW3. #HETIIC, 7ry 7 ABREMIBERNBERCLENS L, ZEKSGOBIGHR & K FB
DRI EDO A ABRIC SN, —RICHBRNLARENEDT, RROBHICKL, MEDX
ARIOEEST NN, REDTH I VF W LICERT 3 L Bbh 5.

2OFw, Table 14 wRLIcL 5L, FREERSECHT 3 EREBEEECL2HMKE, TRy 7R
BERC X 2RMDOEBEREE KT 5L, R B, C (AABIAMKD) FIAEREZKRE, 7oy
7 REEEC X 2RIV NE VD, ZHIIERDT vy 7 OWRED KL, FhRESERT 2 3
DHBALTHALTONZHENRDZ & Bx bhdlcd, EWCRAINS b LE - THRAE
BIhlcboLBbhs. Fi, R D (K&OBISHIBIRST) X7 r v 7 REEEC X 2 %808
DHBREVDIL, BEDRMCTITKEDOFERARIMEML folcd & Bbh 5.

Table 14. Comparison of the co-efficient of deviation in classified
by building on the same latitude of 30°N.

Co-efficient of deviation

Building system Ship’s neme
A B C D E
. Kagoshima-maru 1. 0° + 5.5° —23.0° +-0.5° +0.5°
Old-constraction-  gghoro-maru I +0.7 —18.6  —22.0  +0.5 —0.7
Shiroyama —0-48 —8-30 +0-15 —0-15 +2-0
Kagoshima-maru II. +0.1° + 7.5° —15.5° +3.0° +2.5°
Block-t " Oshoro-maru  III +0.16 4+ 7.0 +15.8 +2.8 +0.7
o Keiten-maru 0 —12.7 407 2.8 0
Nansei-maru 0 +23.2 + 2.0 —3.5 —0.4
Noncompensation.
3.3 ¥ Eo|

BDEDZ LE#BRLUICHR, Rl T ey 7 REBEEEC X 2 RMOWRIREL, ERE
BTAWHLY, BEPC)TIWHNAATELS. LT »ITLEA (SH) OB, BER
WET~I 2y b 3 YRR BETIUAABAORE B CBT201%, 7 Mkt 2
B, R C CBETAh0I, EFXETRELLE. FLT WEDOXARLRSNEET S E T
i, —BRECART, BBIEL=ZFE2ETBLEL3.
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FBOMHETS, BHUORES JORIX T LRSS, ZORRE, 7r v 7 Rk
OTFAMECERT 5 O L RENE. FLT, —RCT =y 7 RS, [BREEINC A
T AARTERS (BEFRK B, C) 291 3<, APREDBISHIMRS (BRI D) i3AX s
LEx 3.

¥, ERESEIERBERCKT 2BEO—BNESZCRKLT, ERCHWTIE (&)
B EACET TSET 2 05— Ths L B2 5.

BEDLS I, 7ry 7 REEROBRITEET, BEEEREBETHEO0T, boL bHX
AAEIRARECEERBYHEL T, AAMAORERELRIL, TORELHIDS
LT, BEBEIRRCEZIN22LELS.

ELT, MEOAARIN bET 5K B C RFVEBEAMORHR, tan0 =5 127 =
y 7 ABERCIHE LRV EX 5.

BA4E BRIV RCBIETHIREORE

MR 2y RRACHERETIERDO Y b, RS DI OWTITBRCRX. LaL, ®BX=
Y RRFINGEC BERALCES S EROMS, ThSNOBRBFOBEIC L > THEERE
T3, IhbERELUMERLESZ LT 58, Zhbilth AR XORERIGARFT
b5, KT, TABEDONWTEEDR DK - eBRERICOWTRR 3.

HWERR—KBATHZ L) Ceil—Re L <abhT\wa. Fi, ZOHBR: ) BAIEM
T, X TAREL TR Z ik, HFRIAEPEBLANFC L > TaEbh, REROMCEED
Rigx < Wz LTw3 L8R TW3%.

ZN TR ERAE RO &\ 5 RO REBICIL, SHTH LTV, £D5
BholIEHEVWHBRTWAEDIE, HERF4F=EBRTHS. CHTHRABPCIE—EBORER
RBFZ > TEY, TORDITHIRBFIRER HRINZ L WIRIHTHZ2% FHECOWTIX
NI ORI DL IR T3,

HERESHC BT 25, SO HBRYEZEC L > TRENTWER, ThbiL REL ST
T, WRROKRCEET 2578, #HEIAOE s LR T 3%, KLEENET 255,
HHIRE R RIS, KB Ik : MBS 2 RERET bh 3.

WRERDOBHPBRATE T OWTUL, REKIERKORRFCEEL THRERTTD LN, BRFKREL
THATE 17 H#HEEL B D bhic Lt whh T 3.

HWRERORYE & KILEB L ZRVERRLY, ThefNz ki, BRORIMWHEELmMEZ L
RLETHS. KLEEC X > TEHINWCHBEYEO BRRERR, B IOFERT, XLE
PHEREBORTWHIL, ek > TTELBREURT, B IORELBRREEROWR TERD
BRERRHR L IR OWHE T 2 RERRERT KEHR) FoEOL 3 & L3RR
T3, ZOX5 hHRAS JOCRERIACBEL T, biETH R IFRRREn®®, K&
EREEZH T T\ 5.

WEREHIEET 2 HIRT, FRRRR =2 Y SACEHAOEEY ¥ LD3 - iz GbhT
¥, TOFERPIGROEROBRRERS, KLOTEE, 8 IVZOBRREIC X 2 MHEE OBR
BT, WSO, WHIKEOFECLEDDOTHE Z LNBEREINE D, =V B 7
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#—7 7Y FEBe2Y b~v B, RAETRFREEHFZLLS FEARSEOZFILSCH AR
FET 2 LRMBRT V35,

B AW I3 2 SRR, 1887 EbLILUd b, 1955 % T 6 EliCirtc » TERINIA,
HARRORMMBC ONTUR BT FZFETIIL E D, 198 EORFBICI L 512 yFTTHESL
T35, ZHLOHEBRRICOWCTUL L DG 70 RERINTWE. Zhbicth
i, AELCBRCET2HRAREOSTMEL, FL L THTHHEOWRIC L 2bDLERINT
W3, LT bk B kLB R, B LXOKUHICEET 25813 — R Th 5.

o, HERORE BCHFET? HEIASHERBORETHROMBURE, IO LEH
B, ¥R HFEBRAEPHICTN S it E T 5 RS LIER Th 3 Wik RS D EER
LD BN T35,

4.1 ERBEOMAESICONT

4.1.1 BOKKBI3HMERS

4.1.1.1 AlEshiEE &K CREF &

BERBEOCE T, 19604E6 A, FHROERAEY IS /- iR, i HRRAOFELRD I
DT, THIT1963E8 A, KHMIRIEL I 278 - 725,

WRERREICOWTORERER, HAR, KR 1961)°® FOHET, AEEBR (LALE] »
AL T, Fig. 23-1 TRLICBRACKS VTR -1, Tihebb, Fig. 23-2 iBF-mE =
YRA* L FNUFE AL T, WMEAMCMNET 25 5WED 2 v R FNEYRIEL, BRI
TEEFERAL CCERARIC L 2 ERAHAULRD, ZH2EHBCL > Co 2B EcED, *
DALED DYHREDOREST AN EAREL, = v SAHME L TEDOEY KRBT, LT Fig. 23-3
CRLICEZEURESR A~E TR\ T EEHMBEC L > TEHERZRD, [LARE | oA HES
it chy BHRAETHE L 2 v 220 BECR L T HRAICKT 2 thHRROMEE L
fo. BFBEZEOHEORINL, BROFHEC L - THBR L. KiCk Lok 3 tuiSAKEH, &=
BADORER, Fig. 23-4 @R LU IcKFHRIES 3 L ORE HRIF IR (F ol EeHEE) wrert
ERWTRIE LA, KFRH H(Fv=R) ik

K
H=_T2_

E/EHESH Z (FvR) X
Z =nK

ZZT
N oeveees %%D@E@D&
Koo W 0.0235

PR AYNR RSN SR
7oA 8 RAEEHREEHE
RS TE R Bk
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[
31%-20'N \

Kagoshima Bay
Chirinzima ¢ °
Satsuma
Lake Ikeda
G 535
Kaimondake
31-10°N

Nagasakibana

1
e
2 Kanze
o
3 °
4
He oo Horizontal force
Y =i vie Vertiral force c" gggz
31 00'N
1ORLEE 131= 00'E

Fig. 23-1. Sketch map showing the station number
at the entrance of the Kagoshima-bay.

Fig. 23-2. Photograph showing the magnetic
compass and the azimuth mirror.
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130°30'E 130°45E 131" 00°E
|
@A
Kagoshima
31°30'N
@

A

B

Satsuma peninsula
Osumi peninsula
3115'N
L\) @

31°00'N Sata point Jf
130°E

O

v

129°E
28°30'N

® m
D

é)

Anani Oshima

T

Fig. 23-3. Sketch map showing the observational
station in the ‘Shiroyama’.

28N

Horizontal-force instrument Vertical-force instrument

Fig. 23-4. Photograph showing the horizontal force instrument
and the vertical force instrument.
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v,y E,ly W,1y E,ly
15 1.0° 0S° [} 05° 10 15° 15° 10° 05° 0 05° 10° 15°

NwH ‘
L)

\ :,;7
N T \'/ 4

Fig. 23-5. Showing the magnetic-deviation-curve
in the ‘Shiroyama’.

HERDBONE. RPHATESRL L LY HOM VT EEL, BRI ZHK (K) OfFED
L A2 AN G T (B

rLas ] oEAEEE Fig. 23-5 Wil 4 AL B SOFHEELRD, E KL HKRLC.
Thbb, EAEZCHARADEERE TN TVENE 52k B 5 I EBRIKORAEHR
EhDHEERRYEH L.

1o, TLARE| BEOEEZLHOLMAUDELL RKDBZ L, HABIRECEERFMHT
3BT, WAHREANL VBT CRIEEERE Cich Lt d ) TR L TR ot - 7eds, #
PRI ORE, BA £0.2° LHELI.

4.1.1.2 HRELUBE

Fig. 23-1 CRLESBEASCET 2 i FRAOREME LACEEFEZORITOIDOEE
BlECET 2 HEEEOER, FOMKROIDICERLICHERE, & IOHEES IR D
WX EDT =y b FHRFh Table 15-1, Table 15-2, Table 15-3, Fig. 24 wRL . Zhic
X2y, BAE2TW OhARINEIES . £L ek (W, ly) ofEL2s0 T
20, BRBHEThTHER (B ly) OfEEZRLTW3. Fi, REREIEELBHICK



T : oMK 2 v/ ABEICBIT 2T% 195
Table 15-1. Result of the observation of the local attraction.
: . . Com- Somstant y,q,
Shm o eewen S owen SR NIND s fL aifne
ead
1 lat.  31°—08’'—30””N S/E Kaimondake N55.5°W N55.5°W  0° 1.2°W  1.2°E
long. 130 —35—36 E
2 07—51 S S E Nagasakibana N44.5W N45.0W  0.5W 1.3W 0.8E
37—12
3 07—12 S S E Nagasakibana N48.5W N49.0W  0.5W 1.3W 0.8E
38—22
4 06—39 S S E Uomidake N 5.0E N 3.5E 1.5W 1.3W O 0.2W
39—34 Tatsume S 9.5W S 8.0W 1.5W 1.3W 0.2W
5 05—50 SE Takeyama N27.0W N28.9W 1.9W 1.4W 0.5W
41—15
6 07—06 S/W Uomidake N18.0W N19 W 1.0W 0.8W QO 0.2W
43—40 »  Takeyama N49.5W N50.5W  1.0W 0.8W 0.2wW
7 07—52 S/W Uomidake N10.0W N11.5W  1.5W 0.8W 0.7TW
41—54 S E/S Takeyama N46.5W N45.0W  2.0W 1.3W 0.7TW
8 08—51 S Tatsume S17.0W S15.0W 2.0W 1.3W 0.7TW
40—26 S/E Nagasakibana N79.0W N81.5W 2.5W 1.3W QO 1.2W
9 09—42 S Nagasakibana S88.5W S85.8W 2.7W 1.2W QO 1.5W
39—18 #  Tatsume S 6.0W S 3.5W 2.5W 1.2W 1.3W
10 10—21 S/E Nagasakibana S71.5W S68.5W 3.0W 1.2W 1.3W
38—12
11 12—18 S/E Tatsume S 45W S 2.3W 2.2W 1.2E 1.0W
39—02
12 11—16 S SW Nagasakibana S77.0W S74.0W  3.0W 0.5W 2.5W
40—56
13 10—48 WSW Takeyama N&60.0W N81.0W  1.0W 0.7E 1.7TW
42—15
14 10—09 N Kitamine N47.0E N47.5E 0.5W 0.5E 1.0W
43—43
15 09—03 N Kitamine N21.5E N33.5N 1.0E 1.0E 0
44—36 NW/N Uomidake N31.0W N29.5W 1.5E 1.7E O 0.2W
16 12—10 W  Takeyama S87.5W S83.5W 1.0W 0.7E O 1L.TW
45—02 W  Uomidake N49.5W N50.0W  0.5W 0.7E 1.3W
17 12—20 ENE Takeyama S81.5W S80.0W 1.5W 0.7W QO 0.8W
44—10 E Uomidake N45.0W N47.0W  2.0W 1.0W 1.0W
18 12—30 SW/W Tatsume S25.0W S24.5W  0.5W 0.6E QO 1.1W
43—10 W/S Takeyama S76.0W S75.6W  0.4W 0.7E 1.1W
19 12—47 S Uomidake N26.0W N28.5W 2.5W 1.1W 1.4W
41—26
20 12—54 SW/S Chirinto N22.0W N20.2E 1.8W 0 O 1.8W .
39—50 »  Tatsume S 9.0W S 7.0W 2.0W 0 2.0W
21 14—27 E Takeyama S38 W S34.8W 3.2W 1.0W 2.2W

39—50
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Table 15-1. ©2>-o%

Constant

. . .. Com- oy Local
Station aps Ship’s : Compass Magnetic deviation
Position Object A : pass s s attrac-
number head bearing bearing error forhzgap s “tion
22 14—34 S Takeyama S47.0W S43.8W 3.2W 1.1W O 2.1W
40—58 S Kaimon S70.0W S67.0W  3.0W 1.1W 1.9W
23 14—33 S Takeyama S$59.0W S55.3W  3.7W 1.1W 2.6W
42—45
24 13—56 E/S Takeyama S70.5W S67.2W 2.3W 1.1IW O 2.2W
44—30 E Uomidake N63.5W N65.2W 2.7TW 1.0OW 1.7TW
25 14—06 N/E Takeyama S71.0W S69.0W 2.0W 0.7E 2.TW
45—21
26 15—44 N/E Chirintd N76.5W N77.5W 1.0W 0.7E 1L.7TW
46—55
27 15—50 N/W Kitamine S 2.0W S 2.5W 0.5E 1.3E O 0.8W
45—31 N/E Chirinto N77.0W N77.0W 0 1.0E 1.0W
28 16—15 S Takeyama S52.6W S50.9W  1.6W 1.1W 0.5W
43—35
29 16—09 S Takeyama S47.5W S45.2W  2.3W 1.1W 1.3W
42—42
30 16—36 S Takeyama S38.0W S35.0W 3.0W 1.3W 1.7TW
41—20
Table 15-2. Result of observation of the magnetic-compass-deviation
for the observational station.
: Ship’s Deviation
Station Position *l:{:g;f::
N NE E SE S SW W NwW
31°—40.3'N
A 131 —39.5 E H 0.331 1.1E 0.1W 1.1W 1.6W 0.9W 0.4E 0.4E 1.9E
V 0.327
31 —26.7 N . °
B 130 —37.1 E Dip 44°—36/ 1.0E 0.3W 1.1W 1.1W 1.3W 0.7E 1.0E 1.7E
31 —07.2 E
C 130 —43.6 E H 0.333 0.5E 0.9E 0.3W 1.0W 0.5W 0 1.0E 1.0E
V 0.322
31 —07.2 N . o
D 130 —38.4 E Dip 44°—3%/ 0.5E 1.0E 0.3W 0.5W 1.0W 0 0 1.0E
H 0.338
E 28 —28.5 N V 0,286 0.4E 1.0W 1.1W 0.6W 0.4E 0.9E 0.4E 0.1E
129 —38.0 E Dip 400__17/

* Observation in 1944. Annual change ($¢8 88828

Relation between the deviation in the ship’s head of the stations.

ThHY, FAESTRIAACKTSHBEMCH 5. KEEERAIORGICET 2 RERE, RSN
EDORIMEFORERIVTHhD, Bk SURDHBRRLIBIC X » TRALL, EhAashBRRgSE 2 BEL
LTWwaichHz b s.

BEEE « KREFERICHT 5 KF 3 LOBERAOMELHBRNCR LI, EEEEHIPOHE
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Table 15-3. Co-efficient of deviation for the observational station.

Co-efficient ofd eviation
Station

Place
A B C D E
A +0.01 —0.75 +1.00 0 +0.22 North side of
B +0.08 —1.05 +1.00 —0.05 —0.05 Kagoshima bay
C +0.20 —0.65 0 -+0.20 —0.18 South side of
D +0.09 —0.15 +0.75 —0.12 —0.05 Kagoshima bay
E +4-0.02 —0.75 0 +0.15 +0.38 Amami 6shima

Relation between the co-efficient of deviation in the stations.

20’ l

Satsuma peninsula

@eda
a

ES
N7
i\

10"
Osumi peninsula
Iron sand Tachime point
thbd and deposits
Iron sand
Deposits
Sat
31°N :] ‘Mineral # point
\/
130°45'E 131°E

Fig. 24. Sketch map showing the distribution of the value of local

attraction in the observational station and the distribution
of iron-sand or deposits.

EERL T 20038 D> b3 (Fig. 24, Fig. 25 £H).

Fig. 26 WRL-BAEIOHEN X (BREBRAENITHE LERERE) 2x23L, B
EEOP TV LR INZEUE, TRE, SIOKHER, FEEES L AREEBEO—Thi-3
BEIFICHHAL T30, CAXMARIAOEREEL bhb. Lici-T, #ESHLas
L THAFRADHFELHET I LA HRLEL 3.
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3PN

H 0319
v 0367 ©

Satsuma peninsula

H 0307
vV 0.294

H 0335
vV 0334

H 0335

H 0315
VvV 032
H 0311
vV 0324
H 0317
vV 0315

Osumi peninsula

130°45 E

Fig. 25.

'

137

Map showing the distribution of the magnetic elements

in Satsuma peninsula and Osumi-peninsula. (Unit: Gauss)

andesite basslt

volcanic ashes sands

mesozoic formation

granite

the quaternary period N

(By statistics of geographical society in Kagoshima prefecture)

Fig. 26.

Geological map showing the environus of Kagoshima-bay.
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P ED#ERN B,

BERBECKT 2MARAOTFER, F L THEEEENORE SRFOFECERTELE
2%. Filo, ZOFMEI, BOSKCREREZL L Thbbh, FoRIEBOOIM (FEEESI
) WAkE Lo T 38, BHEACHL TR ORREERTEET 5.

REEE B OM G ETHSE CTHERAR E W ARADENZED bh 3 DL, HLIRE, JLR
FOBRENRRER L It > T\ 5.

BODOHARADEFEY, BORIOHMBIADKTEN, BEADOTHINDLDLZOFEREEIN
3.
B kA 2 pbek, SLEREHIT, TORMERBEIBITIC X - CHE (REMRE) ORis-icHh
FRIADFELIND D LEEINS.

BlEn X ik, BERBECIMARIZETHFET 22, MBCIRE LI EROLD
Ths. L, MUABCIETORENET 2O TEEINLET, TEXIREED OEEL TH
BWITRETH 3.

4.1.2 BBRAIOMAEBS

KL BT 2 FRER, Tibb, #HARIADOTFECOWT, AR (1951)%° XZDHhifs
BRT2E2AFCHRELCERERT, I, HEREBCL > CEEINTCZREOWFRICI 30
ThHbHZ L, BLALREORENWZ LE2RRNTWE. 2L T, BR? 1944 EekeE kLD =Ky
BRHUBRZER IR o7eh, BFLOLKILEEERRDA - TcZ LEHE® LT3, L L, BBIX
D%, 1MECKBREELRF L, TLHRETH/MERRFNTND. LA -T, REOHARK
FEPRO B L TedDEEZBNRE. LT, ZOHRERETEID, BAEERB o7,

4.1.2.1 AEMEELUFE

IR U fctignd, Fig. 27 WRUICRBEIOBRAETH 24, HBHFEIFHL £2<{A—0%
BRIl ak, AHBR T [LARE] ALY, Zofic »4<7vid ALK
(Table 16 ).

4.1.1.2 BRBLUBE

AROMIBT, MARIACETI/EL S - R, Bohic@d zhFh Table 17-1
(1963 FED D) & Table 17-2 (1964 EDH D) IKRLT. FBRERICE ST, HHRAL S
LckER, Fig. 28 0 AR MY Bic. 196248 Hic fIFE L MAERE WX % Fig.
29-1, Fig. 29-2, Fig. 29-3 wRL7c. ZOREMER, ThEEEIE &L, HEAEEIZL
CETETT2LELS. HEXLBRCE RS MHEBEO» MK % Fig. 30 Rl (BR
BRAKEELTELRERER). i, hbBEREAETS Fe,0, 0 B4R EK%L Table 18
(BERERKERLRE LREFERR) /.

BRIORER, REBEICED bl AT, Fig 28 ©iiud, BEEZHRLCLT, Jufls
LM ETEOEE: (B 1y it W, ly T&b ) BENTHSE. ZOFRERK DWW,
BEOREER I KILBRIC L » TERINILEZ bR 3, ZoMEsHfs Fig. 30 ok
BEENHRC RS L, BEENZLAY KL E > TERENICERAIC L > TksbhCkb,
PCHBEODAE L VIAY. KIE, BEROWEEEL Fe.0: 0&FENEL, Zotd il
BHRREVWDOLEEINS. Fi, BAOHRIL, HMRBIROFECHBLTCONBHDLE
2 bhz. BAEOWHICIE, RCRNCL 5K, MBRBGOHEMOBICHILL, BRERIC LS
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T

130°40°E

31° 40'N

Tarumizu

10 ? 5 2 city
°
? 31° 30°N
\
Fig. 27. Sketch map showing the observational station on the
sea srrounding Sakurazima in 1963 and 1964.
Table 16. Deviation table and the co-efficient of deviation
for the ‘Shiroyama’ and the Keiten-maur
Ship’s head
D N NE E SE S SW w NW
Ship namN
Shiroyama 0°.69W  0.94E 1.19E 0.44E 0.83E 0.31W 0.31W 2.06W
Katamaran 0. 75E 0.20E 0.31E 0.68W  0.63W 0.18W 0.43W 0.38E
Co-efficient of deviation
A B C D E
Ship name
Shiroyama +0.72 +-45/ —46’ +34/ —12/

Katamaran —2.1 +22 +41 + 5 + 2




R RoRSR o v R EEICBET 3%

201

Table 17-1. Measuring data for the local attraction in classified
by the observational station in 1963.
Magnetic sy Deviation
No. of . Compass s Ship’s s :
: Observed object s bearin Error for ship’s Local attraction
Station ] bearing from chzgl ot head head

26 Goromine 328.0 328.3 0.3E 11 0.62W 0.92E
Okikojima 4.5 3.3 1.2W 23 0.18W 1.12W  1.0E

Fujinosaki 249.5 249.8 0.3W 0 0.69W 0.99E

27 Gordmine 341.5 343.0 1.5E 0 0.69W 2.19E
Okikojima 35.5 37.3 1.8E ” ” 2.49E 2.3E

Sakurashima 234.5 237.5 3.0E ” ” 3.69E

28 Kajikinoyama 33.5 33.5 0 203 0.69E 0.69W
Okikojima 65.0 6,33 0.3E ” ” 0.39W  0.6W

Gass tank 220.5 221.0 0.5E 214 0.67E 0.17W

29 Okikojima 57.0 58.0 1.0E 169 0.50E 0.50E
Sakurarhima 96.5 97.4 0.9E ” ” 0.40W 0.5W

Gass tank 222.5 222.5 0 ” ” 0.50W

30 Kanje 179.0 127.7 6.3W 326 1.66W 4.64W
N.HK. (T.V.) 255.5 248.7 6.8W ” ” 5. 14W 4.1W

Gass tank 217.5 212.9 4.6W ” ” 2.94W

64 Gass tank 295.0 296.0 1.0E
. 0.8E

Kanje 276.3 277.0 0.7E

65 Arimurasaki 105.2 103.3 1.9W
Enoshima 120.3 118.4 Low 1

Oniyama 155.5 153.8 1.7TW

66 Oniyama 166.5 165.7 0.8W
Arasaki 155.3 154.5 0.8W 0.7W

Enoshima 141.5 141.0 0.5W

67 Kannonsaki 261.0 259.8 1.2W
Oniyama 173.2 171.9 1.3W  1.2W

Enoshima 156.0 155.0 1.0W

68 Arimurasaki 238.0 237.1 0.9W
Arasaki 194.5 193.4 1.1W  0.9W

Enoshima 188.0 187.2 0.8W

69 Oniyama 157.0 152.5 4.5W
Enoshima 124.5 119.0 5.5W 5.0W

Arimurasaki 111.0 106.0 5.0W

70 Gass tank 253.5 252.0 1.5W
1.5W

Port of 269.0 267.4 1.6W

Kagoshima. L.H.
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Table 17-2. Measuring for the local attraction in classified
by the observational station in 1964.

Sljcg'tigfl Observed object %gg;‘;gzs fzt/i:tg%gé:t Error Shl::;)és 2:-:5313;’2 Local attraction

1 Kanje 306°.5 307°.0 0°.5E 180° 0°.83E 0°.33W
Oniyama 176.6 175.0 1.6W ” ” 2.43W 2.0W

Enoshima 18.8 15.0 3.8E ” ” 4.63W

2 Kannonsaki 294.0 298.6 4.6E 45 0.94E 3.66E
Okikojima 286.5 289.5 3.0E ” ” 2.06E 3.3E

Enoshima 14.0 19.0 5.0E ” ” 4.06E

3 Enoshima 205.5 204.9 0.6W 10 0.62W 0.02E
Okikojima 277.0 277.0 0 ” ” 0.62E 0.5E

Kannonsaki 281.5 281.0 0.5W 20 0.25W 0.25E

4 Okikojima 272.0 276.0 4.0E 25 0.07W 4.07E
Kannonsaki 279.0 281.3 3.3E 20 0.25W 3.55E 3.8E

Enoshima 128.5 127.6 0.9W 15 0.43W 0.48W

5 Okikojima 293.0 293.5 0.5E 282 0.94W 1.44E
Moesaki 306.0 306. 4 0.4E 280 0.87TW 1.27E 1.0E

-Enoshima 76.5 76.0 0.5W 285 0.86W 0.36E

6 Oniyama 151.0 149.5 1.5W 315 2.06W 0.56E
Moesaki 323.0 323.0 0 ” 2.06W 2.06E 1.4E

Enoshima 86.0 84.3 1.7TW 323 1.66W 0.04W

7 Enoshima 115.5 114.8 0.7TW 290 1.18W 0.48E
Arimurasaki 96.0 96.4 0.4E 300 1.42W 1.82E 1.4E

Okikojima 271.5 271.9 0.4E 310 1.59W 1.99E

8 Enoshima 109.0 109.5 0.5E 5 0.79W 1.29E
Arimurasaki 93.0 94.0 1.0E ” 0.79W 1.79E 1.6E

Kanje 304.0 304.8 0.8E 2 0.69W 1.49E

9 Oniyama 143.2 142.3 0.9W 265 0. 38W 0.52W
Enoshima 92.5 91.5 1.0W 255 0.07TW 0.983W 1.1E

Moesaki 339.9 338.8 1.1W 253 0.01W 1.09W

10 Enoshima 90.5 89.5 1.0W 325 1.66W 0.66E
Okikojima 339.0 338.0 1.0W 345 1.39W 0.39E 0.5E

Arimurasaki 73.5 73.3 0.2W 0 0.69W 0.49E

11 Oniyama 141.2 141.0 0.2W 8 0.79W 0.59E
Enoshima 112.5 114.9 2.4E 15 0.43W 2.83E 1.5E

Arimurasaki 91.0 93.0 2.0E 20 0.25W 2.25E
12 Okikojima 205.0 204.8 0.2W 352 1.19W 0.89E LAE

Kanje 304.0 304.4 0.4E 353 ” 1.59E

13 Okikojima 155.0 153.2 1.8W 305 1.51W 0.29W
Moesaki 126.0 124.5 1.5W 320 1.64W 0.14E 0.9E

Gass tank 305.5 305.5 0 325 1.66W 1.66E

14 Gass tank 328.0 328.2 0.2E 146 0.46E 0.26W
Kanje 352.0 353.0 1.0E ” ” 0.54E 0.5W

Okikojima 103.2 103.3 0.1E ” ” 0. 36W
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Table 17-2. Do%

g‘,g..tigfl Observed object %:r:gzsgs ﬁ%zf;:i:?é:t Error Shk:;)&s gi}:éz{g;’l; Local attraction

15 Okikojima 126.5 123.0 3.5W 30 0.11E 3.61W AW
Kanje 95.8 91.5 4.3W ” ” 4.41W

16 I_'_Iendakojima 48.5 49.7 1.2E 135 0.44E 0.76E 0.9E
Osaki bana 11.7 13.0 1.3E ” ” 0.86E '

17 Hendakojima 41.0 42.5 1.5E 170 0.51E 0.99E
Sakurashima 88.2 87.4 0.8W 160 0.46E 1.26W 1.0W
Gordmine 6.2 6.0 0.2W ” ” 0.66W

18 Niishima 112.2 112.0 0.2W 10 0.62W 0.42E
Hendakojima 28.7 29.0 0.3E 20 0.25W 0.55E 0.7E
Nakanoshima 86.8 88.7 1.9E 45 0.94E 0.97E

19 Okinoshima 70.0 70.4 0.4E 200 0.68E 0.28W
Wariishisaki 275.5 274.2 1.3W ” ” 1.98W  1.4W
Hendakojima 17.5 16.3 1.2W 210 ” 1.88W

20 Okikojima 0.5 1.5 1.0E 190 0.63E 0.37E
Ontake 266.5 267.8 1.3E ” ” 0.67E 0.6E
Goromine 339.5 339.0 0.5W ” ” 1. 13W

21 Okikojima 3.0 3.0 0 235 0.31W 0.31E 0.5E
Wakaminebana 36.0 36.0 0.3E 225 ” 0.61E

22 Ontake 278.5 278.0 0.5W 20 0.25W 0.25E
Okikojima 349.0 348.9 0.1W ” ” 0.15E = 0.1E
Wakaminebana 26.2 26.0 0.2W ” ” 0.05E

23 Ontake 262.3 261.7 0.6W 33 0.21E 0.81W
Okikojima 347.3 346.7 0.6W ” ” ” 0.8W
Wakaminebana 34.5 33.4 1.1W ” ” 1.31W

24 Ontake 245.0 246.0 1.0E 0 0.69W 1.69E
Okikojima 329.7 330.7 1.0E " p 1.69E 1.1E
Gordmine 318.5 320.0 1.5E 10 0.62W 2.12E

25 Okikojima 342.5 342.0 0.5E 33 0.21W 0.71W
Fujinosaki 256.0 256.0 0 ” ” 0.21W  0.8W
Ontake 235.0 234.0 1.0W 22 0.18W 0.82W

RERINREL bR, BECIHBICHLTELE REHR 155, Tl, BRERRZ
b o fcth, WO X > TRALATIR 2 2 2 B2 bh . BSOS, HERBEEO
HECHALL TN B L E L bh 5.

FAKTHTHEE S HFRRDOMERKRE D, COMERIMSKOFEC L 2B LELIS.

Fio, ERBEHIEV154, 30 ATH#icd . 1" W ot ARAXBIE L. TORRITHRE L
e, BEBSERTH S0, vAEOR EBEYOFBCLIO0LIELNhE. BEITMX
¢ Fe,0; BFBEYNRL THAERIHRZ LT 2 L, BWEOHROREIHERINS.

$7db, Table 18 @ Fe.0; OEFEOZWEEMH (Fig. 30, 4, C, D H) I IRAERDOE
bRIL->TWELEX S T, MEAEOHABIAOKRE WHEEL, BMABEROHUEMD



204 BRERFKEFDCE H20% H25 (197D
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Fig. 28. Sketch map showing the distribution of local attraction
on the sea surrounding Sakurazima in 1964.

Table 18, Comparison for component percentage of Fe,Oy
in the lava of Sakurashima.

Name of lava Ple?:g:ta%;és) t Name of lava Pl?re:%r;tag;é;)f
Lava of Anei era 1.92 Basal lava of Minamidake 2.07
Lava of Bunmei era 1.11 Basal lava of Kitadake 1.50
Lava of Taisho era 1.80 Volcanic eruption storn 1.96
Lava of Showa era 1.91 Alluvium 1.61
Lava of Nakadake . — No. 2 lava of Minamidake 1.76
Lava of Nabeyama 3.00 No.3 lava of Kiadake 1.44

By presentation of commerce and indstry department in Kagoshima prefecture.
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Fig. 29-1. Sketch map showing the distribution of horizontal magnetic
force on the sea surrounding Sakurazima in 1962,
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Fig. 20-2. Sketch map showing the distribuion of vertical magnetic
force on the sea surrounding Sakurazima in 1962.
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Fig. 29-3. Sketch map showing the distribution of total magnetic
force on the sea surrounding Sakurazima in 1962.

Lava of Anei era J. Basal lava of Kitadake

Lava of Bunmei era K. Lava of Nabe yama

Lava of Taisho era L. Volcanic eruption of Kitadake
Lava of Showa era M. Alluvium

Volcanic ashes N. No.2 lava of Minamidake
Basal lava of Minamidake O. No.3 lava of Kita dake

Lava of Nakadake

(By presentation of commerce and industry department in Kagosima prefecture)

mEBoow

Fig. 30. Sketch showing the distribution of lave in Sakurazima.
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RigsZ b, WECEEERZLNEN, oz ind, RIAEROHTL—BRECK
i ENRL 3.

LI ED#ERN G,

BEBRICIE, ARRADTFENELS bhicds, FoWE (B X, Jbfile LcmErE (-)
W, ly), ERELECREE (+) E ly) Thh, HARIBROML £2° BEOMET, I
T 422 W Thh, BT 3.8 E oFXRfEicET .

BEBETC X 2 ARADOFED, TORRERIACLZ2IOLERING. *i, L0
RO D, ZORBIGEWERIACE UL, BRIOEVEEOHHMIC X ViR EIh T,
2LBPbh5.

BRER LW ARRO ISR A LN B Z Lhvb, MARAOTENEEINE. F1,
FHL TV BEEOHL, BED Fe,0 0F, BIVBRCERTITHLAS.

4.1.3 BhRE, BLUBIIELOMAES, LoTCELBOMARS
4.1.3.1 REMEBE LUHE

Al Fig. 31 (1, 2, 3) WRLT, EHRR, 8 IOCEMEZOBRMRCE TR IR,
ZOHEIEOR OB FIOERE: L £ A—0FEK X - .

O+ ' W,ly

Fig. 31-1. Map showing the distribution of local attraction on the
North side and central part in Kagoshima-bay.
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Satsuma
peninsula
Makurazaki

o
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°

Fig. 31-2. Map showing the distribution of local attraction on the South
side of Satsuma paninsula and South side in Kagoshima-bay.

Shibushi kay
1.5 3.90
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1.0
X < - Wly

005

Fig. 31-3. Map showing the distribution of the East side
of Osumi peninsula.

4.1.3.2 BRBELUEE

BEREBEBOFMR® % Fig. 31-1, Fig. 31-2, Fig. 31-3 wRL%. 7k, ZhbHoX
CILBEEDRIFEMEORY: (REEIXMER) OARTALT, AXKOEZEZOER L L. Fi-,
WL, LK, BREY MARICEGRL 2 LRoh a8y Fig. 32 ©RL, ZB05EIC
L.

Fig. 31-1 k&b 3 L5k, FRFPPCE WU L A L OBRASERXREEOEEZRLTE Y, *
DEKREL 47 TH5. Lirl, HEBOREE OBASL T, ZoOMINELL>T3.
BABOBRS TR RRTH 228, RBEFEHO QIE: hifT2 2, HALLCHEORENRALR
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Andegilert
+++ Ironsand & Deposites
aas Minefield

(By presentation of commerce and industry department
in Kagoshima prefecture.)

Fig. 32. Sketch map Showing the distridution of geology, iron-sand,
and deposits in the circumference of Kagoshima prefecture.

5. RERERTHRBOBREL, BETMECHIC22, WHEREOEEYLE D 5 T TWit W
tHxbh, HPIW. ZoX ) AHERY, WEBCHFETIH® LRSOHERIEEL T3
LEZDBNS.

RS X Y RIBECHTTO BHETETNURETH 528, CHILBZROBANE L —FK L T\
3. fofd, EHMEORRARE WL LI, BREENRERY, FHLIa2Y 23R 5 LicERT
31 Ezbh3. ZOBBOMAFHIADCERL, BAOHARMADOEELEKC, EELEHOR
&%, BERSOWHC LI LEEINS.

oz, BERARLYFEMEMNEE T, EHERONLETHEIMER LTV, ChTEIRE
MR, & (&) Bl HETWaedeErbhd. bbb, av-Szxodh (+) #s, B
Bof (—) #tcogolrbhictabns. HEHEOERBERTCHEKREBENLENE. Lo
RoT, FHEMED o8 (&) BERHOITW2LELONE. Fi, BROEZIFHEDE
B, $EOLEATIIBESERT 2RO (Fig. 31-2 2R).

BAMIE & b bhiE#s & COBBHICE VT, BEHE (-) BHrt- T3, kS sc
TRIEEAS B RE WO, B ECRT 2 BRIESRRIICE ), #HOEERerR ERES
DRBEEOFELEbhd. ZoBRCET2E (—) BitkoERD 7=, BELOBM&OH LD
BRCERT IO LELbIE. ZOoBBOWHEOBAIKRTD, BBl (-) BTk
b, TOREREE, BHOHMECIZb0LEHEING. KBEEBRBCK\VTUX, A28 (—)
BHEThD, BAMEMR 3.9 W LioTWw3a. LALE (+) REOHEFLH 5. HSIROEAER
DERAETIE () BEEZRL V30T, BETCEREBRMRE (+) ik AS/Mia (<)
BELHFOCTHBLDLEEINS.

NOBEMRTIRETH 20T, BEOBMITIE (-) tabh s (Fig. 31-3 £H).

MED X > mEZERBOKE BREBCIHMABIAOFEET S L2XE,» DB, Fig. 33 ©ixbd
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Osumi
peninsula

f Sata point

Fig. 33. Sketch showing the suppositionl figure of magnetization
in the circumference of Kagoshima-bay.

NBX5CELLT BEEEEM & (—) i, KBEEBMAC E (+) #ded#Hos. $ihb
B, FNTAREBHO L 5 RO kT 0L BEIN, B ERECREL RO
2%, TR BORRZ, KUBRC X 2 HHEE DRRERIAOWHOFE L, Wik HLEZOFE
CE3H0LFEEINDN, FHCOWTIECSEBROPFRITER LI,
4.2 HEBBAOHSEES
BEEEEOWEIIY, HARIRDOILEH D i Bsksidbichs. oW, FAZEILVTSIRE
L, HXKLEEWHRTWSY OT, EEREEILVS S ORBIEECSH S LEBbh, t0k5ik
BRASETEEE L b BEET b0 LEr b3, X o TEEIX 1967 F£% wHEMEL O RS
DHEERB LT
4.2.1 AEHEE LUFE
BIEIEREEOM FRARERCHE L, Fig. 34 KWRLEBRIE TR Zot. BEDT DR
Kic, ERBREROFRBLMEL L. WEitds%: Fig. 35 wrTx57%, T.K.S %, SF 61
BHR =Y RASYAVT, ChEZEBRoEEECHREL, BEREEO, BEEIOBHE L RE:T
FHET, TSRAF—I7 VL -T, ELUEOHMERIET 2 LA, ASNMBETEERAZH
L, ZFoE#HZAVCCELERRITOMMCEAL, ELWRZSEEZRD, BHIEL YEo
AACmR L, WX EOHA L ML T, #HARK (RA) RD. BEARYHORREMT,
EME T FRTh -7 EEALCELHEREOBINL, 2RV EEELOL VbR TN3. |
4.2.2 BRBELUBE
ZOFEIC X - T, Fig. 36 0 X5 e ARIADOREERE LN, FOMARIAIHXE A3
&, JLBRR, EAREETHD, i, BAEXENREH, 1.5°E, 23 W Th3. RIS
W AR IR bR B,
COFERE, HHEOHESAR L SLOBESY 5T, RO X5 ikt ic- b DL E L bh
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Fig. 34. Sketch map showing the observational station
and depth of water in the circumference of the
Lake Ikeda.

Fig. 35. Photograph showing the used magnetic-compass
for observation in the Lake Ikeda.
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Fig. 36. Sketch map showing the distribution of
the local attraction in the circumference
of the Lake Ikeda.

5. HRICIRT 5 17, 18, 19, 20 DFBASL HLOFEEL I T T30 LBbNs. Tib
B, IR HOMLIT—EDEBEIREIILEERIC IS\ T 5 T 2 BISHTCHIGE L, BEBLR D AR
WEiicBbhs. B4 L 16 O WA A — P AVOERFIAFER INICA, £ O KD
P —REOMBRADEERCRY H T L AbNRS. MBI ERIHARLRELTH B L, HWHEH
oIl e BT, Fig. 37 WRLIcL S, AT 2REMO L5 LA HeRT 0L Bbh
5. Ficbb, GRCHYT 3HBIORRMBERRARENE L, v icoh TRARDIZ
IFRELIL> TV B L 5T a5, Fig. 38 oEDA” #Ah5b L, ¥y7ABETLER LN
WO KPR HL0IC, 1 JIEREILIC 2 0 8 THF L TV 5.
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Fig. 37. Sketch map showing the suppositional
magnetization in the circumference of
the Lake Ikeda.
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(By statistic of investigation for promotion plan of the
Lake Ikeda in Kagoshima prefecture.)

Fig. 38. Geological map showing the circumference of the Lake Ikeda.

WA ORI, BRELIKRET (Hil) oREcr2b0LErbhs.
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Wb dALbha. —7F, EBbERC, BERICL->TTEic Wbh, FAEEILTO X E’iE
LichDEvwbitTwa. Wihd kLUESTCERL T 5.

BEREEEBCh2Ek/ 5, Fig. 33 0 X 5 KlEaok LA BE&EIRE. Tihabb,
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BWIE (+) By, KEEBEFRALIZEE (&) EE2H W20 B8HEIN5. oz
LIIR 2 v RABSORACONWT, 2BRKOEEN D, ERIRREFEERERE, 3LALH
(-) BiEOBBEE L bbb T 0 bEELLb D THS. HEE « KEMEEVIET 2 L, AW
ERIEEEBMACE . LEBOETIX, Z0L5ThY, ZOZ LIXBABHLRAEE
LickRLb—ET3. BRBEBRNC 31725 thARADOTFE LEREIA X InBIm, RERRE
(3.5°E), EHLFR#E (2.5 W), @AW (4.3°W), &R (£°W), L)I¥Ed 4.8 W), i
BIRHSE (2.5° W), BIRHEE (8.4 W), thiE#ma "W B, E£MEECOMEE 4°E #ifik)
ECh BN, MEBEHREN DT, ZOZLOARL > TUTHLEERLHEEEZBIZLIZEZD
hizv. LaL, WMARECIISERS 5 0 TEENLETEH 5.

BEDLSKE, MARTROTFEIRT =2 Y " ACEEYBIIFTIOT, BARBIORL LT,
HARHM THERIADOTFEDOTFREN M HFCH LT, TOERLYHELMCL, BRPERORTE
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MBEBLITL DR DRV ERS. EEOMENLSEEL T, BREBEO L5 kLESCL > T
HETIcEE 2 b 3 B O EIREEIC S BREDO b 2 R0 FET 2 L, ik~ s ek
DHHHEETH D, BETIEILCMEITELRVODOT, SROFERITBE DL ZANRKE .

B o E RBRERNBRZROBR IV SRCBIITEE

BERRCBESF BRI 3 LIETHECONTUL, L OFERLIRTWEN, biEic
BT A3RED BRI ZAbh - REREANE, 19414E 9 BoEEo A&, 19434E 2 A oduieE
ODHAEBRHHETLH 55, LirL, WThoFadd, HAEOHBTICK XIFTHEC O WL, AR
RERIIE ORI s T L HE IR TV 5.

AT, HRROEHIRRR = ¥ ~AACE JIFTRECOWT, 1958E 4 ADERER 2 77
BOEBICETA2ERAE, BLY, 1962E£280D=.—F=YHEDZ =BT 5 HADERE
A&t

51 2BRROHE

STAN, WL 2 BEY B LFT1E20T, RIEEEORS = ¥ <X % FCEH
L, ZOBRERILIE.

511 FASHBRLEITZERE

BB AR KERIPHEMERA (265 +v) KX -'T, 195844 H19H, b FFHEEEILH
(29°—09'. 3N, 129—12".6E) gL, 10"-547-40° (% 1#f) X b, 14-397-28° (58 4 #:fih)
FTORERE, BEOBI = Y AR¥ VLRI EANEZ 20 CONWTERE Bk k™.
frds, 52T 122-437-18°% & 3 #fiuY 128-50"-12° Tk - 7.

Compass
15'N|- , bearing
Kodakaraaima _ .-~ H42. fe
M 8. &Mile
- Object
10°N |-
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29°5'N -
] ! 1 1
129°10'E 15°E 20E 25E

Fig. 39. Diagram of observatinal plan of magnetic-bearing
in Takarazima.

* T.K.S. f5 N.K.K. #iz%
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SRAL 1Mo 1AL b, £48M0 1RMBCELNIREMChc-T, BBL%, 5
DRECTSIAY— 7ML -T, HER, BEO Y SxHMALAIEL: (Fig. 39 £R). 7t
¥, BHERETRA £0.2° LHELI.

512 #RBLUBE

BN Table 19 iR LA, Zo#EE, Fig 40 wiabhz X, 1° §HoBEENRET
Z0&FEDI. BRIOKE, KBCHBHAE LB E2RD 0T (Fig. 41 £R), RErR|RET X
> THERS N 2R BRI L Ic e &5, BROEBKCEZED Bty @Dl —7F, BRIk,
T My (NNKK 8) 2BEL, =2 v 20 EBRIC—HILTEWT, £0ELE
1548 LCBRILIcA, o/ Blay AOKEOBE TIEMIED b/ ot Lal,
MEHDO a2 Y RRTIE, #E= Y AR TH 1° OBZOER RBD LRI, BRANHELEETS

Table 19. Values of observed the magnetic-compass-deviation
for the standard-compass and the steering-compass.

Time Ship’s head Mag. B’g. Comp. B’g. Dev.

4/19 10h.25m S 8T°E N 63.8°E N 63.0°E 0.8°E

10. 45 S 81 E ” N 63.0 E 0.8 E

11. 00 N 83 E " N 63.5 E 0.3 E

- 11. 15 ST78E ” N 63.5 E 0.3 E
g 12. 10 S 3 E " N 63.5 E 0.3 E
E 12. 20 S 8 E ” N 63.5 E 0.3 E
- 12. 40 S 78 E " N 63.0 E 0.8 E
_§ 12. 50 S 78 E ” N 64.5 E 0.7 W
g 13. 00 N 8 E " N 64.2 E 0.5 W
o 13. 80 East " N 64.0 E 0.2 W
14. 15 S8 E ” N 63.5 E 0.3 E

14. 30 S 8 E " N 64.0 E 0.2 W

14. 45 S 8 E " N 64.0 E 0.2 W

10. 55 ESE N 63.8 E N 67.0 E 3.2 W

11. 15 (S67.5E) ” N 67.0 E 3.2 W

11. 40 ” ” N 67.0 E 3.2 W

11. 54 ” ” N 67.0 E 3.2 W

" 12. 05 ” ” N 67.0 E 3.2 W
§ 12. 20 ” " N 66.8 E 3.0 W
g 12. 30 ” " N 66.4 E 2.6 W
- 12. 4 ” v N 66.2 E 2.2 W
g 12. 50 " ” N 66.4 E 2.6 W
8 13. 20 ” ” N 66.7 E 2.9 W
@ 13. 40 ” ” N 66.8 E 3.0W
14. 00 ” ” N 66.9 E 1w

14. 18 ” ” N 67.0 E 3.2 W

14. 30 ” ” N 67.0 E 3.2 W

14. 40 ” ” N 67.0 E 3.2 W

Remark: The adopted time is J.S.T..
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Fig. 40. Comparison of change of the magnetic-deviation
under the annular eclipse.
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Tokyo Astronomical Observatory Map of the Sun.
Apr. 19, 1958 R =161
K,-3 Flocc 004 8m
H, Filam 18d23h oQm
H, Prom  18d23h g0m
5303 Corona —h _m

Fig. 41. Map showing position of the sun-spot in April
19th 1958.
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Koy RAD— FOBRDOE NP, FAL VBENRREBWHRWE S CERL T (E6HR
ECHE—ME ST L, +0.2° OREFABRERD > B z) AR L2 5 B EOHE
BHIER S e WERL L .

—F, Bl WTid, 5HO06ME304 L b 16 % T/ EERA =Y <=2 W K.K #) »H%E
L, 2¥ 2otz RIc—B I T OB LKL BRI L 7.

Fio, BLEERF 3 RECEUL, HABRUROBBIIE LV BIERTHS (Fig. 42 £H).
REFCNEHE (2045 & KBESOBRALRT 23, BRZEDLRIL 1. (1958 D
EBEOBATE, HARLLREEAITEL
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@ - Magnetic storm commencement
@ --- Baginning of the solar eclips
® :+- Total eclipse

@ -+ Ending of the solar eclipse

(By presentation for group of telestrial magnetism
in the party of observation of solar ecipse.)

Fig. 42. Change of the magnetic-variation in course of the solar eclipse.

5.2.2 BRELUER
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BREME L HB01%, BEEHARMNBOFHEOREL HAYHOREL OB(LERLICLDOTH .
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Table 20. Materials for observed deviation of the magnetic-compass
done under the influence of the solar eclipse.

Standard compass Steering compass
Time Ship’s Ship’s Ob- Differ- Ship’s  Ship’s Ob-
Passed head of head of served ence of head of head of served
gyro magnetic devia- devia- gyro magnetic devia-
compass compass tion tion compass compass tion

Differ-
ence of

devia-
tion

Constant
devia-
tion

Constant
devia-
tion

14.00  109.°0 99.°1 4°1E 4.°0E 0.°1E  109.°0  101.°6 1°6E  1.°3E 0.°3E
15,00 101.0 91.1 4.1E 3.9E 0.2E 98.0 89.8 1.4E 1.0E 0.4E
16.00 102.0 92.5 3.7E 3.9E 0.2W  103.0 95.8 1.4E 1.1E 0.3E
17.00 152.0  143.8 2.4E 3.6E 1.2W  152.0  145.1 1.1E 2.0E 0.9W
18.00 131.0  122.0 3.2E 4.0E 0.8E 131.0 123.2 2.0E 2.1E 0.1W
19.00 83.0 73.3 3.9E 3.4E 0.5E 83.0 75.4 1.8E 1.2E 0.6E
20.00 353.0 346.2 1.0E 1.5E 0.5W  3853.0  343.1 4.1E 3.6E 0.5E
21.00 204.0 198.5 0.3W  0.5E 0.8W  204.0  198.9 0.7W  0.5E 1.2W
22.00 228.0 233.0 0.8W  0.6W 0.2W  228.0  223.2 1.0W 0 1.0W
23.00 261.0 256.5 1.3W  0.5W 0.8W  261.0  257.3 2.1W  0.2W 1.9W

Feb. 5th
00.00 240.0 234.1 0.1E 0.6W 0.7E 240.0 234.5 0.3W 0.2W 0.1W
01.00 233.0 226.4 0.8E 0.6W 1.4E 238.0 226. 3 0.9E 0.1W 1.0E
02.00 219.0 213.0 0.6E 0.3W 0.9E 219.4 2138.0 0.6E 0.1E 0.5E
03.00 303.0 297.6 0.4W 0.5E 0.9W 308.0 297.4 0.2W 1.4E 1.6W
04.00 315.4 308.5 1.1E 0.6E 0.5E 315.4 308.0 1.6E 2.2E 0.6W
05.00 264.0 257.1 1.1E 0.4W 1.5E 264.0 258.0 0.2E 1.0W 0.3E
06.00 294.5 289.5 0.8W 0.2E 1.0W 294.5 288.8 0.1W 1.1E 1.2W
07.00 315.0 310.5 1.3W 0.7E 2.0W 310.5 303.9 0.8W 1.9E 2.TW
08.00 314.0 308.1 0.1E 0.8E 0.7W 314.0 307.4 0.8E 2.1E 1.3W
09.00 308.2 302.5 0.1W 0.5E 0.6W 307.4 301.1 0.5E 1.7E 1.2W
10.00 319.3 3138.2 0.3E 0.8E 0.5W 319.3 312.3 1.2E 2.3E 1.1W
11.00 315.8 309.6 0.4E 0.7E 0.3W 315.8 308.9 1.1E 2.1E 1.0W
12.00 229.1 223.3 0 0.6W 0.6E 229.1 233.9 0.6W 0.1W 0.5W
13.00 189.3 183.2 0.3E 1.8E 1.5W 189.3 182.2 1.3E 1.1E 0.2E
14.00 192.0 185.1 0.1E 1.7E 1.6W 192.0 185.4 0.8E 1.0E 0.2W
15.00 191.3 185.1 0.4E 1.7E 1.3W 191.3 185.3 0.2E 1.0E 0.8W
16.00 185.7 178.9 1.0E 2.2E 1.2W 185.7 179.5 0.4E 1.1E 0.7TW
17.00 181.2 173.8 1.6E 2.6E 1.0W 181.2 174.7 0.7E 1.3E 0.6W
18.00 176.3 168.5 2.0E 2.8E 0.8W 176.3 169.2 1.3E 1.5E 0.2W
19.00 154.3 145.4 3.1E 3.6E 0.5W 154.3 146.1 2.4E 2.0E 0.4E
20.00 178.2 171.0 1.4E 2.7E 1.3W 178.2 171.2 1.2E 1.5E 0.3W
21.00 167.2 156.0 2.4E 3.3E 0.9W 164.2 156.7 1.7E 1.8E 0.1W
22.00 355.7 348.8 1.1E 1.6E 0.5W 355.7 346.7 3.2E 3.6E 0.4W
23.00 24.8 17.0 2.0E 2.1E 1.1W 24.8 16.0 3.0E 3.3E 0.3W
Feb. 6th

00.00 118.3 110.0 5E 4.1E 1.6W 118.3 111.5 1.0E 1.8E 0.8W
01.00 250.5 266.7 2.0W 0.6W 1.4W 250.5 243.2 1.5W 0.3W 1.2W
02.00 310.3 304.8 0.3W 0.5E 0.8W 310.3 304.0 0.5E 1.9E 1.4W
03.00 305.7 299.9 0 0.5E 0.5W 305.7 299. 2 0.7E 1.7E 1.0W
04.00 288.0 283.2 1.0W 0.2E 0.3W 288.0 282.3 0.1W 0.7E 0.8W
05.00 300.3 294.5 0 0.4E 0.4W 300.3 294.1 0.4E 1.4E 1.0W
06.00 312.0 306.5 0.3W 0.6E 0.9W 312.0 305.7 0.5E 1.9E 1.4W
07.00 313.3 308.0 0.5W 0.6E 1.1W 313.3 306.8 0.7E 2.0E 1.3W
08.00 311.0  303.8 0.6W  0.5E 1.1W  309.0 302.5 0.7E 1.8E 1.1W
09. 00 332.0 325.7 0.5E 1.0E 0.5W 332.0 324.5 1.7E 2.7E 1.0W
10.00 340.3 333.7 0.8E 1.2E 0.4W 340.3 332.3 2.2E 3.1E 0.9W
11.00 201.7 195.6 0.3E 0.8E 0.5W 201.7 195.7 0.2W 0.6E 0.8W
12.00 185. 3 177.9 1.6E 2.3E 0.7W 185.3 179.0 0.5E 1.1E 0.6W
13.00 181.2 178.1 2.3E 2.6E 0.3W 181.2 174.0 1.4E 1.4E 0

14.00 174.4 166.3 2.3E 2.8E 0.5W 174.4 167.0 1.6E 1.6E 0

15.00 139.8 130.4 3.6E 3.9E 0.3W 139.8 131.5 2.5E 2.2E 0.3E
16.00 137.0 127.8 3.4E 3.9E 0.5W 134.0 126.0 2.2E 2.2E 0

17.00 159.0 150. 3 2.9E 3.4E 0.5W 159.0 151.4 1.8E 1.9E 0.1W
18.00 138.0 128.8 3.4E 4.0E 0.6W 143.0 135.3 1.9E 2.2E 0.3W
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Fig. 43. Change of the vaviation in course of the solar eclipse.

B RERE /N = v ST OREOTEN TIE A et o 1o L EOBRIRER Y bis EOR
Rzv RAOEEOEML, BECETARBECEML, & TAREREOFER 16 RO LI
Zbhic. EFlRAREOE(UL, AEBOLTNCHNTERMT, BERAAE LK, BiE=
VRACHERE B L, BAREIXERT 2.7 BET 1.0° 0Oy RD. T, ZILOFER
LHEORAMEDOEIT 3.7 [EL T3, 851 #Ho 40 SAANCHR AT S b, 551 #fl
NHEAEME CORERICITIZ LA SELIED b - . ZHITARREY B CHAEA
D I3EEHE TRBCHREL, TORIBLALFHCEE L. By S LBIEa Y NADOE
RT3 L, TOEMERR LOEIOFIICETOEENRADNEH, Ziulid EORES
FMcBRT 20 L Bbhs.
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5.3 KIEEHDgEE

KIS REOREHEZ, KBHOBREHK LI L3 TTciIkmbhTw3. Z1L T, KEGEE
MAEN D 77 AT L 5T, BRI L L2 bR T, WhWiHTLL LRI D, L0
BB LOHBIC L - T, B2y SACEELRIIFTIDLEL LR TV,

1967 L ASGREOBRBIEBMIC HIc 2 FE & Wb, TORFHBENRTFEIR e 2 A, [
5 A 24 H, dBEIEIIIRSCAE KGR EOZHILH A RE Lo, EHL OB, ToHBn
MRAFRE T = > XA W B R R IETICOWT, S5 A2THED 6 A22LHCELNL
AR, BE BB ERFAKEAFBIIEZCR N CEREY S - 7277,

5.3.1 HMEARE

EERICHERH LA 2> =ik, T.K.S 8 F.S 618 =y 2. rad Fig. 4 o X 512,
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TR DOZACRI A BE Ui, BECIIRFEEAHHL, EraMo B b EECEE L. £
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Fig. 44. Photographs showing the magnetic compass of the setting
laboratory of navigation and the binocular telescope used
for observation.
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Table 21. Materials for observed deviation of the magnetic copass needle
on the lubber’s points done under the influence of the sun-spot.
Values deviation in the lubber’s Point
Date Weather Temperature
N E S w
27th May  29h-30m 0° 0° 0.2°E 0.3°E B 26.5°C
Noon 0 0 0.2E 0.3E B 28.2
16 -00 0 0 0.2E 0.3E B 28.0
20 -00 0 0 0.2E 0.3E B 27.0
28th May 7 -30 0.2E 0.2E 0.4E 0.5E B 26.7
Noon 0 0 0.2E 0.3E B 27.9
16 -30 0 0 0.2E 0.3E B 28.8
21 -00 0 0 0.2E 0.3E B 28.0
29th May 7 -00 0.1E 0.1E 0.3E 0.4E B 28.0
10 -00 0.1E 0.1E 0.3E 0.4E B 29.0
Noon 0 0 0.2E 0.3E B 28.4
16 -00 0.05W 0.05W 0.15E 0.25E B 29.0
18 -30 0 0 0.2E 0.3E B 28.7
30th May 6 -30 0.1E 0.1E 0.3E 0.4E B 27.2
10 -00 0.1E 0.1E 0.3E 0.4E B 28.2
10 -45 0.1E 0.1E 0.3E 0.4E B 28.2
Noon 0.1W 0.1W 0.1E 0.2E B 29.6
17 -00 0.1W 0.1W 0.1E 0.2E C 31.6
18 -15 0.1W 0.1W 0.1E 0.2E C 29.8
31th May 13 -30 0.1W 0.1W 0.1E 0.2E C 27.0
17 -45 0.1W 0.1W 0.1E 0.2E B 28.0
1st June 15 -00 0.1W 0.1W 0.1E 0.2E B 29.2
18 -30 0.2W 0.2W 0 0.1E C 28.0
2nd June 10 -45 0.1W 0.1W 0.1E 0.2E B 28.0
’ Noon 0.1W 0.1W 0.1E ~- " 0.2E B 28.8
18 -05 0.1W 0.1W 0.1E 0.2E B 29.0
3rd June 9 -00 0.0W 0.0W 0.2W 0.3E BC 28.4
13 -15 0.0W 0.0W 0.2W 0.3E BC 29.2
14 -30 0.0W 0.0W 0.2W 0.3E C 30.2
18 -30 0 0 0.2W 0.3E BC 28.8
4th June 8 -30 0 0 0.2W 0.3E C 28.8
11 -00 0 0 0.2W 0.3E Cc 29.5
12 -30 0 0 0.2W 0.3E Cc 29.8
17 -00 0 0 0.2W 0.3E C 30.2
5th June 9 -00 0 0 0.2W 0.3E C 29.0
14 -00 0.1E 0.1E 0.3W 0.4E C 30.5
17 -30 0.1E 0.1E 0.3W 0.4E C 30.5
6th June 18 -00 0.1E 0.1E 0.3W 0.4E C 29.7
7th June 18 -00 0.1E 0.1E 0.3W 0.4E Cc 29.5
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Table 21. Do

Values deviation in the lubber’s point

Date Weather Temperature
N E S w
8th June 11h-00m 0.1°E 0.1°E 0.3°E 0.4°E C 29.0°C
19 -00 0.1E 0.1E 0.3E 0.4E B 29.0
9th June 9 -00 0.1E 0.1E 0.3E 0.4E B 28.8
11 -00 0.1E 0.1E 0.3E 0.4E B 29.5
16 -30 0.1E 0.1E 0.3E 0.4E B 29.8
10th June 10 -45 0.1E 0.1E 0.3E 0.4E BC 29.5
17 -00 0.1E 0.1E 0.3E 0.4E BC 30.0
12th  June 9 -30 0 0 0.2E 0.3E B 27.4
17 -10 0.1E 0.1E 0.3E 0.4E 0 28.8
13th June 10 -30 0 0 0.2E 0.3E BC 28.2
13 -35 0 0 0.2E 0.3E B 29.0
14 -15 0.1E 0.1E 0.3E 0.4E B 29.5
18 -15 0 0 0.2E 0.3E B 29.2
14th  June 10 -20 0.1W 0.1W 0.1E 0.2E B 28.2
Noon 0 0 0.2E 0.3E B 29.0
15 -35 0 0 0.3E 0.4E B 30.0
16 -00 0.3E 0.4E B 30.0
15th  June 17 -20 0 0 0.3E 0.4E B 29.5
9 -05 0.1W 0.1W 0.1E 0.2E C 28.2
Noon 0 0 0.2E 0.3E C 29.5
18 -20 0 0 0.2E 0.3E C 30.0
16th  June 9 -00 0.1W 0.1W 0.1E 0.2E C 28.9
10 -30 0.1W 0.1W 0.1E 0.2E C 29.5
Noon 0 0 0.3E 0.4E C 30.2
15 -45 0 0 0.3E 0.4E C 29.4
17 -00 0.05E 0.05E 0.25E 0.35E (& 29.0
18 -00 0.05E 0.05E 0.25E 0.35E C 28.8
17th  June 9 -30 0.05E 0.05E 0.25E 0.35E C 28.4
Noon 0.05E 0.05E 0.25E 0.35E c 28.8
15 -00 0.05E 0.05E 0.25E 0.35E C 30.0
16 -00 0.05E 0.05E 0.25E 0.35E c 28.8
18th June 17 -00 0.05E 0.05E 0.25E 0.35E R 28.0
19th  June 9 -30 0.10W 0.1W 0.1E 0.2E 0 28.8
16 -45 0.1W 0.1W 0.1E 0.2E (0] 29.5
19 -20 0.1W 0.1W 0.1E 0.2E (6] 29.0
20th  June 10 -00 0.15W 0.15W 0.05E 0.15E C 29.5
Noon 0.15W 0.15W 0.05E 0.15E 0 29.8
16 -30 0.1W 0.1W 0.1E 0.2E 0 28.4
19 -00 0.1W 0.1W 0.1E 0.2E R 28.0
21th June 11 -15 0.1W 0.1W 0.1E 0.2E R 28.0

B:--Blue sky C---Cloudy weather R---Rainy weather O---Overcast
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Fig. 45. Relation between the change of magnetic compass
needle for peeped over the sun-spot.

KIGEOMEGHRR 7~ v b &) (Fig. 46-2 £1R)
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7h-30= 29t\May 1967 10h-45m 29th May
104-30m 2nd June 9tb_30m 3nd June

155-00= 5tb June 188-00= 7t June
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9
C

19h-00m 8th June 101-30= 12th June

@
O

101-30m 13th June 16b-00= 14th June

O
O

9h-00m 15t June 164-55m 16t June

9h-35m 17th Junc 175-00m 17th Junc

Fig. 46-1.

Sketch sowing the observed sun-spot by the
benocular telescope of 7 magnifications.
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14h-18m ‘sth June
14h-57m 29th May 1967
w
15h_3gm 7th June
1st june
)
w E
1th-11m 2nd June 11h_15m j0th June

Fig. 46-1. Sketch showing the changes of observed sun-spot by astronomical
telescope 40 magnifications.
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