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B—#F, The Compass,

(1), Mariners Compass ~Niili:H§ 7 Mt/ §13% 7 5 2 3~ S/ o
=i Bns s KR 7 A2 (it 7 EE =R 2 M F=2 V=38
2 EESEx 5 v 2 7 Instrument 7 )

@) Compass 7 B ~T 7 fn s

(a) The Needle.
(4) The Card,
(¢) The Bowl,

(@) . Needle R8T 7 AW 5 7 BL[E| = 8% ~ Magnetised & ¥ %
) = v 7 Compass needle ¢ ¥ 7 »» Magnetism 7iRA v e U
k2 Pole 78 ¥ vEERRE = k% ) W =&~ # v Steel bar F
V7B, HEEa) — k= 7 v ¥ Needle »» Thin steel bar =
Magnetised + v €/ = ¥ 7 1L/ Jy»» Needle § 52 Eigsk-3v U
i, ER 7 Lit 2V 2V,

() . Card »» Mica ¥ » Cardboard, HiE=v7Hm=/KPs{LE=
*ife 3 /¥R 77 2, Open seca =7 » N7 iR Circle 7 F &
A>3 Centre =fgm-< L7 Circle 7 Visible horizon 2% 7,
Observer 3 ¥ Card 2 ¥l ek 7 11 ¥ Horizon = FER 2NV
Lines 7 Rhumb lhnes v 2% 7

Needle »» Card 2 P =717 Edge =XV~ Magnetic
axis »» Card 7 Meridian line b 317 = .

PUTFRk(c)~EMMBE—-RKR7EBR2~< v,
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3). WUBRSHE X/ i iEfk-@srres Fr 78,
()0 37 WMBMB= v 7 Rt 7 EB=F 27+ 27,
HEHIG IRmA 22 ~ 7 K77 2 2 = v 7K 2 Wi T

»o7279,

(=), Sensible and steady (fREURFEW) = EFHArv=7 Fr+ 7R
2, Bl# Needle »~HHj= Earth’s magnetic force = AREE > A=Y
MMy 7 P ER) =€ 7 FEY = MW 2 M F 2 Force FA ANV 2},
Friction or other mechanical impediment /2 8§ 2 =/Zf X Apparent stea-
diness -~ JEHE 7 3EB)=FIEr T ) .

(=). Needle J-ﬂﬁs & 7 Great directive power 7 f§ ¥ H 7 Cap
% pivot 7 %$§B= 7 > Friction 7 % =

—ALLE7 Needles 7 Compass card 2 i =¥#47=H
v R = Y I > 2 » =€ 2 > Single needle compass 3 ) FE7 9
Bl # Needle — AL E+ v ¥ =55 ¥ Same weight 7 &~ 7 Ll 7 Directive
power i v, Needle — AR F v oodb 2 M= Pivot g Cap 2 X 7
STV AFl 7 v F=e Needle —AK. UAF v Card 2 L= 7))
f3<v, HY—AK7 Needle 722 =ifi #» X = Edge way(§§)
=Y > f$-< v, fit= Permanent magnetic axis »—EgALW* ¥,
H > Needles 7 2%d@- Card 7 Mendian line 2 f{ifll=1fE~»70L7
S'ngle bar compass card = 7 B 2 ~< » 5 ¥ » Wabbling motion 7 2 ]
Steady 7 ¥ . ' l

(4), Compass » Fundamental principle_

Smaller the needle, the more correctly they point; and the

larger a card the more accurately it is read. The compass should be
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sensitive in smooth, and steady in rough water.

(5), Compass 2 All error »+ Variation, Doviation J& L.ocal attrac-
tion =@ IFr»,

(A), Variation »» Magnetic J¢ Terrestrial meridian —Fee¥Yry
A3t Bl =< f)E 75 7, Bl Magnetic pole ¢ Terrestrial pole
ARE2 BT R=2VZ7UT T ),

(B), Deviation »» Magnetic meridian Jz Compass needle / [SE (%
b2 T e ¥ BA = =X rM)ET 7, b7 Emor »3
vk kB~ her cargo 7 Iron 2 B X =/E X, Bl = #H 5 = PRBE =
v Disturbing cause 3 J @@~ = 2 77 7 U7 iy = 7 -~ Compass »»
8% 2 Individual masses 2 Bl 7 A v il =B r » 7 R 2,
Bl # Iron rudder head, Steering wheel » EEELHE, Iron mast 7 R
3¢, Steamer 2 Iron funnel 2K~ #2Z <% €/ F 2,

(C) . Local attraction,

Local attraction ~ §ialk /7 4% Sy bF 43 -~ MR1S = W% 7
% Disturbing force =3 ¥ &~ Error = & 722 307 yFicis 7 AKX =
Wserves 7y, Bl#pE L7 Iron cranes, Mooring post or chain,
Dock JEE = £~ Mk ¥ 7 » KT, AMHE 2 = 16/ 1A, Kib3E
kb3E 3 > ~» Magnetic bodies 2 Bl =i z2~»= 7 F )

()., Deviation ~fft” Action =4¢7 & = (Ship's head , J§
M, A 7Eid 2~ v ¥)RJE7 Action =Rlfferrves r=2NV
3 Deviation 7 ##{k » (A change of deviation) Fai/ FH =K &E=X
ve) T

(—). Magnetic latitude » Change Bl # MyFT{ctlh 7 8358 ={kK»= ¢
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(=)o #WIg2, Changes B¢ Shifting,

(). Myfidim s Change,

(). Wi ER-AR B2V Xo

(F). W rRiR=F~ B HRE/ B AW P X,

(X). M=BE7I ¥+ %,

(F). 4% = Fa v oo B2 R = 1 v SGEAYPAYE ¥ WX
By v R = 07 B2 b %

(A) . —-5HE% = 7k 7 2 Wil > 7 hEH# (Couse) 7 ¥ ¥ F X,

Pl | » Deviation ###{t 7482 R 7~ 7 A7 PRk

7 E A M ER T Y. = BIFE~ XA 7R 3L/, Compass 7
F 72NV FENVMW N T X,

(7). The standard compass and its position on board a ship,

Wi -~ % Standerd compass 7w 7, JE/ Compass -3 Azimuth
compass 2 v FKfk=lixr 7 TV IRZR, fii ¥ 7 Iron or steel ship
= 73t 7 Magnetism =33k 7 &~ LRk ¥ Geographical position 7
¥ 2. v & Deviation = ~82{f 7 N v =< x €7 F R,
(A) . 2 Standard compass =37 Bearing 7|V E L=/
Rrits 7 0eE ~ LS 7 E A Wil 2 v e/ 70 ¢
(B) . Standard compass 7 §i5P 7 LMy, Mid ship line E
=7 e Yy G RVEYrH YR/ Elongated mass 7 #3g
=K r¥w7E =, $§= Vertical iron M AR =TV
€%)h s W7 Compass =@7mve’ F9, HIF Iron stanchions,

Iron davits. Iron funnel, Iron booms and mast $§¢ 7 fm% -~ ks =~
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(C)e B2 Compass »Ffi%e 2 correctors 7RER A v=HENV
Binnacle =+ H v Amplitude J& Bearing 7™ b ¥ Boats 3 »»
Bulwarks 2 P& 7%y Y@z v-< v, iRy i) = » R R
2 B . Same deck B3/ F~2 WAiZ ) ¢ = Compass =P 7R
#2707 Standard compass =327 ~<» 7 X, BRI/
Compass 2 Y ERUAN =2 < 7 X,

(D). Electric light 7 {§iJfj = »#= 7 > Dynamo F »» Projector
» standard compass = BB 7K A ¥ EA M= G2V » 7 X, HY
GG gk, Compass =M@ 2w L2 = 2 ~IL7 il =02
2% 5 e = Dynamo # /7 Compass = Disturbing = v 7 #f 2 »
=37 Dynamo /7 ji§§ =4k Y Compass Jz Dynamo 7 /MR 7
35 W2y 75 WRMER L Compass + Projector I/ FElE~ U=

Yy~ 7 o Mz 7R =,

(E). $BI3HIg~ Lead and return wire 7 Clipped ¥ 2 M=%/ 7
fla~ v, B2v Compass = R 2«7 (+) (=)=z=w~»z7U 77T,
3 o Lead and return wire 4¢51] 2 & 2 7 fEH] = v »* Compass =3K%
4, Wire »» Card = Serious disturbance 7 &=~ ¥,

(8), Binnacle or steering compass
W= MY 73845 2 7 Bl = 7 Helm's man 7 (Quarter master) §ijiii =§&
W~ 3t 7 HEE v 7 =, Watch officer -~ % Standard compass 2?7
] + 3483 o 7 2 Compass = 7 Steer 22X FE 7 AR %o

(A),. Steering compass W= FigeR{EBEF7»BE7 R~2v=e/

7 Spirit or liquid compass ¢ 2 GEFIRE—8 7 2R 2 < v/

Compass »~ Boat compass = Jxeilif > ¥%ili, Compass =7 »
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Card 2 Swings o2 v 7 =1k~ X_
HA4thik ) > Mail boat Jg g + ¥ = 7 » Standard com-
pass b ¥ 7P 2 Spint compass Z a2 ve2 7 Y, v Shock R
bration 7P X Card 7 %Ki =1R¥F2 V707 7V,
(B) . KM%= 7 -~ Hand steering gear 7 Wheel 7 k= & (Diameter
7 ML »AEv V] ) Helm's man 2 Handling 7%E8,7 7 v 2, W »
rB G = Port i Starboard side =4%—{l " + 7 Steering compass
7P 7 5= Helm's man 2 JERfj=7 27 v &, #Rv ¥ = Steering
compass & Wheel 7 JEfif =M 2 —{l 7 v >+ Helm’s man >34 =2
y» Compass course 7 @~ = » 7 9y Lubber line ¢ Card » Marginal
divisions ZR&E=2 b X =] E74 X< v, Compass-card F Bowl
M ®X % Compass = 7 » k7 $iZE A= 7 Helm's man , Steer
2§t & > 35 &~ Helm's man # Card 2 > b Course Jz Lubber point
PR =E TV H =) W= EAves T
(C) , Steering compass p & 7 Single midship compass 7 f]l= »v
= & Sky light, Stachions IL{fh Deck fixture il BE_EIE 2
Compass # Steering wheel =2V §EE AL~ HlEE % =5 &~
Steer’'s man Wit = Card 7 JEIE 7R sV =K8EF 7 7 Lubber
ine, » {ii#i 7 B =, LAk ~0¥ = 51882 9 Quarter point 2 fGf 7
A ~-<v, FALEM SR 7 HiE 2~ %= ~ 7 Thick
weather 2 B 4 =Kl ¥ 5% v~ -+ MiFE 3% 2 HEH -8 2 (L 7
IR IE R v, fit= Steering compass {5 r =B v 7
=XV E7 AN = HE o~ Helm's man, 2 [Fiff = ~ 7 Hili% 7 8

TR = PicERRT 7, iif= Compass =i 2 K¥=v7 0%

e B o=




o P

e R B e o G— & =4 @ =9 .

TR F v = ) 2 vo2 v, LER, AR = 7 -~ Tron spinde, Tiller, Rudder
head, stern post $§ -+ Powerfull magnetic = & 7 J}; 7 Compass = Ji§
7R¥2=2 p=f{E> Compass + 2 AT v 70’ 8=
7\l I

Caution......... WilE 7 WA~ v 2 8= 7 #y§e> Compass
78 3L, Lubber point > fft/ Fore and aft line » JF v 2 —ifi
=fEr YT =E Ay 7RE2 =2 v I~ 87 Y, DR
it =R 7 ke BB )

(9), Compass , H§iti= ¥ #» Error,

M7 Jewelled cap =3, §PRX 7ECH Hilf=F 2 2 »= 7 _ Pivot
point 2 gy 2mv=e_ Card y HEKF VB2 L L 2 B 7 Directive
force 7R RF V=1, Bowl B=FEY 7 Card # gy =5083 2189
g Error 72—/ Fr7lslREr<y, Frv it Bl
AN Fuer ~Fel/ Fik=7 % 1%

(A) ., Small magnet =% Compass card » North point 7 Z58k >
~—E5E5l %2 7 Magnet 7 g 9 e v-< &, Card » {87 Fifa)
=BEFR ) BMMAGKE =W R - B=3) 7ifik=, BeR—%
E=TRi=51 %W 7 2 [x¥7 il =—E3F ) 51 %% + 7 Magnet
7R Y Fer < v, Card o FRIBEBKIE A = W~ 7 Bor W= ) 1k
sy, B/ W—RRBEH =KLt Y BYE—F v kiR
W= Y™ Eror %2/ v 2, Re Ve vl —-B=78i1E 2

Xv T/ =8E’ZET7 v Evor 7re) pIV<y,
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B—#., Deviation JI%E o

(1) MAh R 2 HE (S © MY = 16~ 8828 JL 7 PE 7 B P = I
& 2 Boat davits, Booms It{b#BH) = ~ % = 2 5§ 7 HliH] 7 MLk =16
W 7 % ~# v o+ Standard compass # Deviation ([ %) 7 i3 = .

(A, k4 Clinometer 7 J1L 7, Ry # AR GAL =i €
o b X)EMM e vy ZRAVBHF Y, X ERS = v T IERT
A ) JEA 781 % Index ~H=Tfi=fEr 2z ®Y 74 oMy »
Mizte o r ¥ BT RAE2 7Y, M/ ZEbi F] = Inspection
i =475 i 2 7 ¥, Deviation fij%€ » ¢ * Clinometer = 7
iy~ Up right V¥R VEV Y TR A EIY v 7
27 L S =5 > mva b 7Y . Compass binnacle = = Jj 2
Clinometer 73 2r€/7 7 Y .

(2). Distint object » Bearing 7 jfi] 7 Deviation 73 & ™k
AN = 7 k&7 dm 2 Wil 2 E(REE~ o+ Deviation JWEZ HE7 7 ¥
B XM 7 Compass 7 =+ & HHL=0 7 $ER 2 HHL7 BE =,
JE7 BSAS AL, W 7 v p AR A BB =EW 7 PR 24 =307 FEWEE)
FHIE A E2r B =ME T IEY 2R 2 < ¥ L7 B v
b 2B =T ) TRYEM T R XY r TR

&, Standard compass = 7 Bearing 7 9 Table 1 =732 Form

I

fellv 7RA =<
ﬁ' ]Mfillg ?ﬂﬂﬁ}v ;:H}: :-ﬁ? Eﬁm.ﬁtﬁg

v ¥
Compass » Next point =fyi 7] Y MFIE 27 Point =FFE
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2 Wi 7 fm2 Same object / Bearing 7 3 ?» {5 v Form (#5) =32
Ay, %2 7 dn2 Wik 7 8 9 E A% 7 Compass 7 =+ REFR=
E 27—k, Bearing 7§~ ¥,

(A), 7 SR~ M VB 7l x 7 A2 ~ = 3t 7 Real
bearing = b 3 % 2 (Sensible difference) 7 % 3§ )% 7 - Ar=7
2 p-< v, Bt AR 7 T AL 7 W 2 0 A = o BRI 7 B
Mo A ) AM=F Ry P AXAR=MN 7RZ cBEE 2 E
> Diameter of circle » B{&EBPLF 2.

(B), MizM7=+_HEM v ~X=EMPER s Correct
magnetic bearing 7HEE 2~ ¥, B Ay x~ri87 s Observed
bearing 743y v 7@ r~v, Rv r=2=+ GNP xv7
Mg 2¢ Eight principal points 7 Mean = 7 EfE=HH/ =7 7/@~= ¥,
3 Compensated compass 7 v »¥ Four compass bearing (Equidistant
points v 7H=2) » Mean =7 Rv ) v 2, E2TWV Chart 7 »
## = 7 -~ Chart | = 7 filj§i = Magnetic bearing 7 E * f§v v =
I VIBEE = K7 Survey F = vIgENRT Y o

(C)., Sun 7 Azimuth 7]y A =i = Deviation 7507
8-~ v, B 7 Ship's head =Ji # » Distant object / Bearing = Jjji
A& & 7 Magnetic bearing 7 §§, Distant object 7 #/ Standard compass

= 7 jl] 7 & Compass bearing ¢ Ji 7 Magnetic bearing b 7 #{Difference)
» Compass bearing 7] ¥ ~ ¢+ ¥ Ship's head ') ¥ J§ ) v HiRL=
#& & Deviation = v 7, Bl ##i » 3 7 HHL= 7 » ¢ * Ship’s iron
J B # = Standard compass =/ Ermror 7 J

(D). ks Deviation = Fast R West 2 f§7Hf» 7 Eastly

DU —
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deviation 3 »» Westly deviation p F§sf: =

Fast Jg West 7 Deviation =jg x » = »» Magnetic bearing
# Compass bearing 2 A7 v .+ E_ Magnetic bearing #» Compass
bearing 2 FF v . W,

Deviation table 1 =7 32 pts 2 Mean(Correct magnetic
bearing) »» N 63°W 9, 3 8 principal points 2 Mean >~ N 62°

52 LW = o FIEMN = 74 =B 7 TR =t < v
. (3), By reciprocal bearing, #H AL =7 Deviation 7% &
Deviation i %€ .-.-.-'5' Y Correct magnetic bearing 7% 2 Vil + v
Distant object 7 ¥ i Jj = 7 >~ Reciprocal bearing 7 Jik = 7 Deviation
7 WE = 2 Fiko

(A). WMF riEWL R8T 7fke Compass 73~ 7 FpE >
ARy 7 =+ W85~ 7 < Jk/ Bk Compass 7 k3 9 JE 2 v =
Py 7 x5 =#iM 2 < v. A= 7> Deviation 7 & + ~ b &k
2 Jiw) =Ml 7 ) MY HIL 7 Point =FRE € ~ME=R 7B 2 E
Aix EYE7 7 v =4M1H 2 9 Compass bearing 7~ + v .
PE k2 Compass 2 Y >+ Standard compass 7, Mt Standard compass
2 ) »~pEL Compass , Bearing 7 ] ~%1E 7 8k = F) = WAy
7 40 >, @ik 7 88 9 6 VRS v oo, BEE Compiss = 739 o5
M7 XE W) = >~ [AiF =#¥A Standard compass bearing = Hif &
727D 7 @m x)g ) Mty 7 Deviation v F =2, [iiiy 7 K8
= ¥ 2 y» Shore compass bearing # Standard compass bearing 2 5 =
7 v Ely deviation = 7/ F v s Wiy 79 _

(B), Reciprocal bearing = 7 i 7 ¥ Deviation 7 £ ZIiEEE 7 0 =

v B 0.
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v = Shore compass 7 #§ it~ Local attraction 7 2 H ¥ i1
»WH b e =Rk =7 Wit =%F 7 Compass 7 B~ % il x> v
~ Y,

(C)o M- EM =N 2 7~ v, (387 DU =1 BT * ¥
Hx 7 E2BAMBEHT v = B2 L~ 2 ~ Bl = 7 Observed time
7 itk i 2~ v (Table 2 Z&H8)

(4) ., By azimuth and amplitude observation,,

Compass error -» &leﬂﬁl object 7 ) = 7 Observation ¥ 7 JijiE &
3. B/ Error = Varation Jg Deviation Z /& J5) Ho M
# Disturbing cause =3k & J& v »~3L/ Local attraction 7 €4 3 J§
W2

(A) ., Amplitude L > Azimuth »FHEK -+ Azimuth book = 7
True bearing 748, JE~/ True bearing It/ Wy Standard compass
= 7] y 3 2 » Compass bearing + 7 ZE EFBE M x)E2
L 7 Whole error #+ ¥ , Varation >~ Chart 2 Y Z 7 R 2 1< v,

(B), Compass error ¢ Varation b 7 2>+ Deviation = & 7 North
2 Y $~ Compass error # Vanation 7 f5={fv -~ Ely, Compass
error # Variation 2 Ie={fv -~ Wiy 79 _

(C) o, Night azimuth >+ North star USfp=>—-fE=JFE =2 »= b
7%, North star pg=elts Altitude I BX P XS 7B T HEX

U7 RBERKRx7THEYr 2, 87 ) 7 HMh, Star JE=KY 7
ERETE23)V=FTEM7Hr 2, F{ Table 3 7 Form =7
Journal 7 > B2 7 W+ Y7 RA VML H 2 BE =k 2,

(8) , Napier's diagram,
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7 Swinging ¥4 7 Deviation ZHHNER=FR70Ex~ r=
v N2 AR =K Y = Hawser 2R ~#F Y v -« Napier's
diagram });: = 7 Deviation curve 7 3if ¥ Compass 2 25 F5B{i Pt 2 Deviation
7 1%

(A), BPlHFAM, BRI EAL v2 75420 = B H
EgZ7 N p 32X 7 N/E, NNE v R78B77 E a3y S 7
B7 W =F9 N =fis+ll7 Compass 2 =4_F0L 75 =2, L}
AR 7 287 ZltY=Fpvy—M7-Er v k&7 o + ¥ Fi
7 360° b2, B/ k= N.S. W iE=27 EW. o 5=%
~ g0 =Fr~xy, B Comprss card 2 Hpf% 360° 7 —ifift b &~
rres F) . BEHESY KR, B2 7 I Phin line () K
Dotted Ine (B58R) 7 v —ifift 7 28~ Phin Fne » 5 =i ¥ Dotted line
»F={fix* Veuical line p 60° 77 F 2 (ZH=7R=7A
27 7+ =) (Table 6 #&B3) _

(B) , Requisite observations to be made,

Complete curve 7382 8.2 =& =2 » Observed deviation 7 fi§’HPR -
NE. SE. SW. NW. =% gpt 2 v~y, Re ¥ = WiEB<2 ¢
NES W, Zim~2m»~ 8pt UEF»ZH v b 2,

(C). #My» A A = 7 Swinging round = » + ¥ BEFifish Steam
tug = W3 7 v ZE§ = » + % > fiyfy Various directions = Ji # » Deviation
7, X MLifEHr Sun's bearing 7 %€ v # X 7 Deviation 7§F~< v,
R FreER~px Compass /7 Exact point 2 &7 72~ 5 5 X,
WrvBi==2b7 {7 2 v oK% F % Deviaton curve 738 % %

~ .
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(D), Construction of the curve of deviations_
Myt Aim =K 2 7E A E2 B2 Y Dotted line = #¥7 7 Observed
deviation Ely 7 3 .«fifll =, Wly # 7.l = Deviation 2 JE5 7
JEY T 72 (RIE ~TEBifift k= 360" 7 lx 2r=/ =)EnN,
5367 By AL P EW B E Dotted line =Z8VJH 7 ¥ v -~ 7
Dotted line =¥fr2<v)HMEZ =7 7K 2 Deviation 78
5 R 7 L1 7 AP 7 TU% IR 7 5 ¥ gt 2 MR = 1 ) Observed
deviation =7 2R BF ¥ =2+ 7HF A 2NV X Ink 7UF727
Seh 2 < ¥, B2 7 Deviation curve b 2

(E) . Deviation curve Z45 ik &~ Ship’s course = Deviation 7 Jjikk
2 BIER 7 .

(A 1), Steered v 2 » 7 » Compass course 2 Y Chart | =
Magnetic course Z 3R 2 vk,
Compass course = ¥{p 2~ Magnetic course 7R 2 » = » Vertical
line |- Compass course 2 B2 v Dotted line =¥ e (F2 Wit )
Mtk 2 B =& 2 9kTh =2 9 Plain line = ¥ e (42 > ¥47 +) Vertical
line 7 B =85, 7 25~ Bl # Magnetic course 7 9 |

(B 2), Chart [ =5]*% % v Magnetic course line 2 ¥ Ship’s head
7l ¥ > b 2 Compass course 73R & ik,
Magnetic course =¥ 2 » Compass course 73R & » = » Vertical
line | Magnetic course 7 B2 9 Plain line =& e (F52 i1 ) ilh
Fp s =3, =2 9 Dotted line =¥ e (F2 - #4T1 &) Vertical
line W2 B=0, 7 BBl +3 =2 » Compass course 7 ¥ .

(F), MMy 7 Swinging ¥4 7 Deviation 7 Jij%E = v -~ #EN

- I e




= » #fy 2> Local magnetic disturbance JE¥ » J SR 7% B
2 iR 7 % Finc weather 2 @i~ By =#7T 55 By Frefi 2
Slowly = _Swinging ¥ 2~ v, #Fr=+HMM7 e = R 2
@7 3 ¥v -+ Two odjacent cardinal point 7 eik=Lr~ve 2N
Ore quadrant 453457 Deviation 7 ATy FRMER Vv IR - T

B=% Magnetism, 8

RIBgAR) F= v i A= R22Z7R2 /BT ¥R T
2¢ Deviation of the compass 2 ¥ =7 = » 258 7 5l 2 |

(1) . Magnet »~ Natural ¢ Artificial » —§fi =i 7 Natural magnet
7, # Loadstone ¢ @ =, Iron J& Steel 75| yARE-HI
Propertics 7§31 = v JJ 7 fif4j = , Artificial magnet >~ Iron B Stecl
7 Straight or bent bar :ﬂﬁ,?&? revyE279, Em: »H=A
TREGES 7 (i », 425 =3MEY v Aoy BE, Bk~ 2 AN
=ML Fr»BF 7.

(2). Poles, Magnetic equator Jz Axis,
FOkRAT. Magnet + €5k 70851 2 ~ ik e ¥ IS 7 Pole b3
7. Greatest attraction Jz Repulsion 2 Hppli= ¥ 7 WMErEHY
Apposite point ={iLf #, J& 2 RiFER = 7 8% 292 3]+ ¥ » 5 7 Magne-
tic e uator 3 > Neutral line +FF§ =, 7 Magnet » ¥ Two poles
J& A newtral line 7 4§ =, JRv ¥ & Magnetising 2 » Steel bar 2 BYE
AsepFv—oP k2 Poles 7BHliaVv=2+ T Y, £ 7 Consequent
points or poles b Z% 7, Magnetic poics 7 Wi 2 mifi R 7 Magnetic

— [ -

- — - di— - —
e — e S s




axis ¢ F8 o G ¥ Symmetrical and homogeneous ¥ v o 2 Axis
» I 7 BT T
(A), Magnetic force - Magnet 2 i@ =3 7 72 ~ffei@i] v F
y Neutral line »3t/ Magnet / dJulr=41 ) By &N~ Juha ) 5F
il R A ) " e
ABFED 2 RS (Poles) »~ Fildi = Y F9—MAZH 2 =7 Pt =4E
), Zaviixi=R7 -~k 2R RAR —/ Pi=iE), BT
Wb Voles RN T 9 K9 M/ Bi=1E Y, il % =/ (Thinbar)
) Wik Wi = e rPi={£ ) 7 Compass needle 7 f% >l 2
y#F=7 — 72 =L 2 ¢
(8) . Position which free magnets take,
AL, Magnet 7% =78=»3A» Pivot =3+ Hil1 =27 B3
2 v ¢ Magnet ~gdk 72 Fitl =wFik =, gk Constantly =d€ 7 §i7 =
M 7 North pole L ~iE3F 7 Red mukedend F R E fib3g 7 South
pole 3L »» Blue marked end b =7, B & HEK - —~kEEm 7 U
737 RS 27 BsH =W o I WIR 7 ¥ T WK/ i =W ¥ &
#e = Huxk 2 @EJ) -~ Needle 7 ¥ 7 Wik 78R v a2 BT

9, ffil ¥ 5 Needle 7 §fifg/ m) 7 Fif) 7 Line of force P& 7 ¢

(A Magnet 2 7§ 3k 7 Wil =2 Vv 41 7 A5 =, 3 Magnetic proper-
ties 747 2~ ik 7R ¥ & v oY Like poles »» Repel & Unlike
poles -~ + & Attract =, £ Magnetism 2 JfiRlF 7, K7 Magnet

7 $54bh 7 o B ES 7# b = v > North magnetic pole »» Blue = ¥

7 South magnetic pole »» Red X ¥V~ ¥,

lron “-f{.n Steel bar I\Iagnetic v Al idl 4 E“\' -"‘JE " ‘E 7

— -
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Magnet ={Eif e v av . ifi=2Z75m) < .

(4), Magnetic field,
Magnetic force »'{{§%E (3ifh ¥ »~ » ) 2 V245K 7 Magnetic field p &=
e, { Magnet »E¥7 o+ 2[i]fH 7IL 2 Magnet 2 Magnetic ficld
b= 7, Il & 7 Magnetic force #° Paralle]l line =42 Area 7 Uniform
magnetic ficld g = .

(9), Magnetic induction
Soft iron /B 7 H=$: 7 —~ififk =</, 3§ = Magnet 7
M+ > & v . Soft iron 8 7 Magnetic properties 7 fif$ =, 1 >
7 Soft iron =4+ » Magnet » —Jg(Pole) # Red v v B =3+
¥ Soft iron 7 —jg->> Blue pole ¢ 79, K=ii ¥ % » Soft iron =
AiRlls =7 = 7 7 {5 =, B} 7 /8 + ~ Magnet » [{¥g 2 Pole
7RI =13, Rv ¥ e/ T 32 » Maguet »—
BFAY 7 € 7 = ¥ 7 B 7 Induced magnetism b =

wlE, Terestrial magnetism, HifR o

(1), HER »~ - AKKIREEER = 7 Magnetic needle 7 & 7 HiER
JHEAZIRRAMTEN 2B Fr=r = R~<2rins, R
TR 2 R~ SR> =57 7 X,

(2) ., Magnetic mendian, A58,

Free magnetic needle 7 fifk 7 l{ * Celestial concave ~3Ef & 2V
Vertical plane » Great circle 77 vy 7K =382, B 7 Magnetic
meridian F % 7

— [ —
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(8) . Magnetic clement

WEE=WREAV=ZBRT IR

(A), Variation or declination.

(B), Inclination or dip. 1 [
(C), Intensity.

A) . RFFHRBET 2T 2 %M 7 7 2 J& 7 Vasiation
UGE) + 5 e, EH~ T = —%E 2 Jjf) 7 fit7s e %, B Vaiation
R 7 B~ 7 = Ar e/ = v 7 By R - (Ll =17
ey 7 e X<y, Ho Needle s LEEIAL/ W5 747 ¢
8 7 Easterly variation bR E PaFiF v s Westerlly rx 7, HhEk
LT FRGF G RERTFR A =RT Y No variation
=y 7R 7 Agonic line + & 7, Agonic line =2 9 A W7 v~
S 20 = 4% © JEEE 2 M@ 3 =% = ) RS = A 7 Bk =& 2o
Fqual variation 2 Htlh 7 MifE >~ 2 v, 7 Isogonic line j 7 .

(B) ., Dip or inclination,

Bili=ifix 2NV Magnetic needle #'gif il / =77~ %367 Axis
KR 2%y 7 Dip pxe, 7 B X Needle 7 @ikR 7 3= Vv
i 7 Line of force % 7. HEKE Dip sy x B v 2V
# 7 Lines of equal magnetic dip r f# =, Free magnetic needle it
BETT = AE16 2 ~BRESHR 7 5 =R =, =S/ ALESE S =
R 7 WA 7 Fex 2 R SR =2 Y RV M7 R 2 7 vosdb/ s )

Greatest influence 7 2% 2 v = Incline =<, Fllifgn= 7 Equal

influence 7 3¢ 7 M (All places) =7 v Lok 5}~ Horizontal position

7 5 22 RS L 7 A MR T Magnetic equator 3> Aclinic

—

b




AR e TR

v e RPN R Ty SR

;‘—-———— - . »

line +HR 2. k7 & WERHNH v - —F(Coincide) + X v 7 ZN. =
#idk 2 & = ARER 7 7 =, Atlantic J Pacific occan JEi =7 Bk
Hili 2 #iFi = ~ Indian ocean Jg Western pacific = 7 »3eF =18 =
Needle »RETiHHLIM 2 = 7 Balanced = v & —)§ Magnetised
2 o0 7 FELIA 2 Hb = 7 » Balance 2 X' 7 Dip 2, Ship's com-

pass »JE/ Dip 74BIE2»B =3t/ Needle = Sliding brass weight
7 Bl = , Frec needle '3 F(Stand perpendicularly) 2 pfLifi > Magnetic
polf::s 4 v, North magnetic pole > 1830 sE=F R € > viALEE 707,
FEE 96°40' ={Iifi &, South magnetic pole »F)THEE 73°30° HE
147730 ={Lifi = .
(B 2), The line of equal dip or Isoclinal lines - Parallels of Iatitude
b A — ¥ =, L Magnetic latitude + %7 Term 7 Magnetic dip = [§
2 5 The position of places ZXKRANVEBI=f=2V=2 T
(B 3), Magnetic equator = J Magnetic pole =2 =ff e Dip
» Geographical latitude »¥Mm =2~ 2 ) =R E=HM=, WM 7 Dip
7 R SRR 2 v IR HIES = T ok T Y, HRERESE
7 =7 RN 7 WA F—JEh= Dip 27{MHZET v F il
b =37 =Pivits ¥W™B7 —7 7 .
Geographical latitude 74mv ~3Ef]l2 Dip »TF7 BA=1K
v i~ 4%, Tan dip=2 Tan lat_
(C). Intensity, REFEHR.
WRr, SR 7 » Needle 7 BDE7hibr v 7 HRI=WH 2857 &~
k2 (L@ =y Driven 2 v ¢ ¥ F Rk (Ll =& =2 »~ Amount
of force 7 Magnetic intensity + 2 7, JE7 i~ MER_EPLiR 7 &2 X~

W, -




=47 WY SRR = R 7 A= v 7 IR =7 2 =Bl e SR >
Hﬂﬁ‘i)'l'iﬁ_l::-ﬁﬁrw:e 7 » 453 ) E{& S o

(C 2), Free suspended magnetic needle / Axis 2 Fm 7 Line of

force + 37, 4k 7 71 7 E=FEjfiJ] (Vertical force) b K471 (Hori-
zontal force) ¢ =pfF € K7 ¥

AB »271 7 4 BTt (Magnitude and direction of the
total intensity) 72 ¢+ ¥ A 3 ) X AC 75l B 3 ) Hegy

BC 7#]% .+ CAB ffj Dip 77, = c

Horizontal intensity AC=AB. Cos dip,

Vertical intensity BC=AB. Sine dip, "

Bl # Horizontal intensity ( KZ:J)) »» Dip 2 Cosine = Total intensity
7%y 7B v 3 Vertical intensity (3Eifi /1) »» Dip 2 Sine =
Total intensity 73 7 Tl ~15< ~
Total intensity AB=MHorizontal intensity ACx Sec dip,
—=Hor, intensity x Secant dip,

(@), Line of cqual horizontal force (7KZ5 T SRIED ~ H0EK_EAKAT)
M o % Mo 7 50E v 2~ BEF (FARBNBR T n v Z = [ Greenwich
7 KAST 7 SBAL v o 2 M IRFT) 7 B = T IR 2 -

(5).. Line of equal vertical force (Z&eifi JIEH) - Tl SIF v *
i 7 304 o 2 v B (SR 7o vz =207 Eili) 7 BT =T
Gae 2, JLRESURE - -~ FOR 7 I+ RS = TR 7 il

6)_ Linc of cqual dip ~SHiEH# 77 v 2 =27 B 7 BF -
7 WA =, i ¥ 7 RESEER - PO R STER - I 7 =

(7). k= 7 - Dip 7 2Bi7 Total Jx Horizontal intensities

o D) and

— ——— i




e e R . e e . =

il it = & 7 Vertical intensity 7+ 2, 3 Total intensity /= ¢ 7
Magnetic pole =;jff 2 =ff ¢« fﬁMa, fik = Horizontal intensity »» Dip
B IIEP] 2~ (Dip 3 + - Horizontal intensity 370 =) @Skl =t 7
A= v 7 MR =2 7 95 v 7 ), Vertical intensity - Muiik - 2 5
| Ak, 87 MBSKRAT) 2 Y, 2 75F 2 » Compass needle
> 1455 71 (Directive force) a8 = 7 7 itk = &~ 7 Magnetic latitude
Zm=fRefia 7V, WMEBR=-R7KETF 20/l 7 =i
e

(8) . Magnetic clements »#gFW 2 v/ = v 7 Regular =P
2NV E 7 P B> Irregular 27 7 7 9, Regular changes »» Seculur,
Annual, J Diurnal variations = [&%] =

(A) . Secular variation......... B, v i)y = R 7 >~ Dip J& Variation
>y 7 8 v 3k = WilFEE L =2 ~< +, 1576 4 London 7 Dip > 71°50°
FUFE 1720 S = 74°42 2 Rok=3E vy 3 ) WIEERD & B
A 67°9" F v . Variation > 1580 = 11°17E + 9 v=iv
2 VBEEMY v 1657 SE=> Zero pF 9 Iv a3y Westerly p 7
FHMy 1816 FE= k=7 24°30'W v FIBFERY vRE =
7% 16°W 39

(B). Annual J Diurnal varation......... IR 7 i = 83 r JE =
Very slight daily change 7 ¥, §§ = »» Westerly variation £ % =
“Fhe—IYBUCRERT Vv 2 ) FRY ZIM ~ 5 > 27 58 2 Wb o K]
AR =B A, P2 ) ERLITEEE - IR 2 ) 2 e = BB
W F ) TR fu2 MR < v AW =47 P 7 Change
»FEF 8 = v 7R W=y v,

s O o




(C). Irregular changes -+ Perturbations b §§ & Kili 2 4888k, MK,
Thunder storms = A8 ¥ LA LSS - BIR ~ 0§ = %82 8L
FrFer={fizxmos 797 Compass needle =7 R+ R
& (Magnetic storm 7 J ) o

(9), Terrestrial inductions
HiEk >~ — 2 K 7 » Magnet F » 7 Ll 7, Magnetic equator =34T% ¥
MR v 2 vl 7 7 Soft iron »BERf = v 7 iR » Induction 7
3 » Magnetic | 7, 37 A =7 Line of force 7 Jjm) =§kL® &
Iron %€ Lk, Magnetism 7 [l 2 < 4 Soft iron bar 75k
= 7 i % »~ Dipping needle 7 Fjf) 7453/ Flg= Red, Lig=
Blue magnetism 7 Induced =, =7 G =RIT 780 7 v <1
7 KBS 7 BUHE 7 Lo~ o, W2 SR = EURE o % » Magnetism > B v

Fiik: =4k vy 84§ 7 Hardness (Bar 7 Line of force 2 Fiml=f+F 7

Hammering 2 v &) = 2 v <387 —# > Parmanent p 7, #Rv
F=Fv Bar 7 ¥ 7 Magnetic equator | Wit ¥ &4 v Induced
magnetism ZiaRx ¥V <2,

(10), Compass in iron ship,
SR < TS, 7% v o L SRE =R+ F 2, WIRE
IR v 2 My =) FBR oW ART R IYNMT T,
I BT )BT =-Fr~7FRH=W/Ar M 7By
FHRREETE, BAEWM I T2 7= v KT~ 707 R =R v R
7 BEAEAREFR I < ¥ = KA T FRARK (Subper-
manent magnetism) b 7, fit 7 VL7 @A = 7 {715 % 5 € &
WEsir Fr< v,
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B AR EE, Deviation of the compass in iron ship,

(1), SMYA = 7 » Compasses ~ffe] = Magnet 7 ¥ 7 5 2 »
Y ~RESCR 2 SE R = U 9 RAEAE] * ML 2 v 2 B =4 7~ o

(2)o --2 Compass Zifil ~ifi ¥ it 2 47 7 J£ 7 Compass | K
B-OTFHR=102<v, Rv V=7 Disturbing force - &g}
7N = IV@BKF Y b2 7R 2, SR Vb 7 WS f
B =450 ¥ 7 B 7 -RSE BRI (Augmented) 2, PRv ¥ =R
&F -~ Magnetic north 2 5 7 §ii755 2, 4> Magnet 7 [i] o @ik 7 Com-
pass 2 Hulh=2 VEM =1k 7 Compass 2 FRI7# 7 7 )k 7 Mignet
7 s =Ai 7 F = B5M 2, R&3t7 ALds (Fil) » Magnet # Disturbed
needle b jfiffj (Magnetic east 7 f§ 5= 7) ¢+ 77 = 57 Magnet =iy
=, 18t ¥ Magnet 7 )2 v ,« Compass needle » #il¥IC 7 L =
8% > Magnet » Magnetic meridian =;§ & v >+ Needle =JFIF & 2
JEPRL = =, - 7Pl 7 Needle 7 Blue pole ¢ Magnet 7 Blue pole
B R VRESE $i 7~ Jb 2 Magnet = (k7 Y v Y IF 3
) Wb F 9, Magnet » BBH 7 Bii7 2 v -~RA / 58S~ REBH 2 HE 7
¥k 2 v 7 ) 7 RESE 7 BT =gk & Magnetic west 2 i =
7 Magnet >Disturbed needle ¢ JEZE 2, i+ Magnet 7 EHx -~
Needle 7 fgn] » 87V >~ Magnetic meridian = 3§ = v -~ Needle » JGifif
==

(3) , Vertical soft iron bar =gk = ¥ — ¥ = Magnet 7 Induced
27077 (2) FVEICERZAL, v ¥ Induced magnetism o

S ‘} .) —
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I -2 (L 788 1 v oobdfb 2 v 7 LA 7 Soft iron bar 7 v o< Lat )
Long 4 x ™ = 7 8L &~ Magnetic eguator 2 Ul = 7 -~ ¥/
5 7 4 x, L Magnet F v kAR 2 2 TNV 7 Pl 7 Magnetic
equator 2 §of v 2 QRN = e k- 2 (Lt =R 7 X[R--TF Y .

@), (2) 3) 2 B 7 M= 2, SN 7 RHRAL = 7 A
ML b &, SN 7 Linc of force 3~ Dipping Needle 7 Jjf) b 2 v
»¢ Magnetic equator EQ LLIF 2 i = 3~ North magnetism
(= 7rz2dm) 77, EQ BLE7 @5 =~» Blue magnetism 7
%2 7 -< ¢ (By induction from the earth), Iron bar 2 =K 7 M4y
7 = B »» Hammering Jz Rivetting 2 84T ={K ¥ #1¥R 7 Inductive
force =%88, 2 W% iR IL 7 Magnetism 2 -~ ifik= v ¥ =
—3B > KAfE & 7 Subpermanent magnetism b v 7, Steel magnets /
Permanent magnetism F a5 =, SMVHEE b & 7 - Mild stecl (k5
) ¥l =% 72 Steel 3y »iiw Soft iron ==,

(5) . Subpermanent magnetism % Compass = Jg 5 2 WHE B 2
Boh s MU A =BRE 2, HoMH 7= v 7S v VERT v
SoRiide > Red magnetism 75 # Magnet 7 Jfife b [ o *@* 7 7 &
e g (Line of act) ~#y#HKEIM > 7 9 YBAFFHR P T
Northerly 51k =7 - # 5 2 ¥ -~ HIBR 318D =, Southerly
51k = ~E 5l 7 i -~ Subpermancnt blue magnetism 75 7 Z v
IiE - ) e 52 IRJBAm=, Ely -~ Wiy 7 §f§= 7 » Force -
HEE i =B AL 7 Compass = o 22, erplilRs 7 ALl
=neleplll 2 WHETH - 2, HifAE 2 YW =B il S
KImAnic v Wiy deviation 2/EX, i & 7 8yl JEMs & @ &L v 0

Al i a————



Frorx=dgkrF Y, a0 E=BME 2 WIE RG] 5
v Wly deviation 72k, fyfi# = 7 ¢ ¥ Line of act - @ 3}
F—F A2 818 m >~ No deviation » 7, Ml 2 Y =5
85t 7 P98 7 Wiy & Ely deviation 7 &€ MYy JE#R Disturbed needie
PEA rx (WAL= 7K =38y, 22 ) K/ ik G
7 i 7 i o M AL = BV~ F M & Ely deviation 72k, HF2 4
2§t = 7 Disturbance of the compass - [a]ffy” &P =MHRE -
) SRHL=MHT Vb %~ B~ o7, WM 2 F -
Y %5 & One semicircle =fg» ¢ ¥ Ely devirtion 74: 2, fii 7 [l -
FrrxlEHEZE7 AL
Subpermanent magnetism J#kJ Vertical iron 2 jE¥ = 9 /|

VB ZE 7 Semicircular deviation +§§ &, Myfy #° Compass 2 —4E[j
=1~ b ¥ Ely deviation = & 7§y 7 —2E[fH = fE~ + ¥ Wly deviation
- o P

(A). FEL8E» EIE >~ » » Earth's magnetism 7 jg 33 k7 {\V
BNV =4 e Bk =< v, Wil &7 Magnetic equator 7 L Hfl)= 7
R 7o, =FHE= Y EXVERE, B R lat R
Long »## v <8k v v My ¥ Magnetic equator 7 FgBfx -~ =
27 Wly deviation 7 v -l » —{fiij 5 = »» 7 Ely deviation p F V-2 v

(B) . # Subpermanent magnetism = ¥ £ X" » Semicircular deviation
A TIR o LR TR v oig 7 R = 2 v VR = B{EElYy ¥
Wiy rFr= b F o) 78X, Rv © e A7 SRSl 7 258
SR 7 2 NEOSE = 1 9 MG 7 8750 = 8k 7 2k X v <3t » Deviation =
ANV T Y

o O o
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(6), On the effect of horizontal soft iron on compasses,
7K F3 ik 8k (Horizontal soft iron l):l?) 7 (2) =7 Magnet 7 Jjj % %,
Pk = 7 BEE =i 2 v oo Magnetic meridian = 7 »3¢ 7 {7
Je v HEILEEYX, K47 (2) 22z Compass 7 J§lEl =44 -
Bleart ¥ EHZET7AEY NE =RFIEK T ,\Il".ast =
#* 7 Magnetic equator + Jfra v 77 HZE B F 7, {—
548 7 SE. SW. NE quadrants = 7 X< &, fif + 7 v - 7K ik 8% /
WL =K % 3§ =i 7 & ~ NE. NW quadrants =7 et e 7
8] & NE quadrant = 7 >~ Ely. NW quadrants = 7 > Wly deviation
b 7, SE. SW quadrants = 7 > Red magnetism &} =3k * ¥ig =4
SBE, FHmFM|E >~ SE =7 Wly, SW quadrant = 7 Ely
deviation 72k =, 2> NE. SW quadrants = 7 @57 il 7 5 =
il AR 1 F 9, SE NW quadrants = 7 /2 = 0251 > fy
7 M 2 MK AW, WM 2 9 % Alternate Quadrant = §F 9 #
pEEML 738 oK 7 4 X v Deviation 7 Quadrantal deviation P < - 3
(A) . JE7 B 1R -k k2 L] = B e <Hve 7 [l -7
fL=Herfi=M—Gk=M7=Rh=R7=)TJ,

WAE, On the Co cfficient A. B.C.D. E,

(1), HEEr ~FHFHA=2 v EBrHZEZ Jil) 7 (Direction of
the deviation) Rz A2 v B 2 = il Vil = 7 Archibald Smith [K/
#p -y A.B.C D E 7P7 =, Jb7idkiE=1k»+ * ~HE
7 BRI R e it = 32 BN 7 il = 20§ 2 »~ 7 1§ Compensation

O

e -r,._"




745 7 =g £ 2, Deviation table 7R 2 » = »~ A RIS = #y 7
MZzr2l7 R, Ba =4 8=H2rAE 7 =51 1}
(2) . Semicircular deviation, “E[J]2E.
Bk 2 fm 2 2 Deviation »JEf{ (Vertical iron) = B » % »
Magnetism J% ¢ty = £ % » Subpermanent magnetism =K 7 & »
e/ =v7REMB) k() 7U7 =
(4)o (+B) »@st7 LMW 7MN 2 F=5127) (=B) ~MiL/
Fi=81271 (+C) ~@&s7 4L¥s 746/ =512 71 (—C) »~Ff =1
Zxr 2,
(w), ffii 7 Subpermanent magnetism 2 3 = JXHE = & K5
JEY v Bl # Subpermanent magnetism 3 Y ZEXZNR =T B =
(), (+B) iy i Southerly &+ % =/ 2, Tl ¥ 7 i
4 Ely deviation »» Ely $}ig=2E=X,
(—B) WPt Northerly ={en v % =2, Tl ¥ 7 ki
HZ% - Ely $H#=/EX, |
(+C) ~ TS =97 B+ % =2 S A~ Ny course =,
WP H X~ Sly course =/ =,
(—C) R FH = 7 b % =2 2 I~ Ny 3=,
MHZE Sy g =E»~< >,
(=)o Ship's course »SEMYEENS 2 Myt B v ILER B 2 Fil
b —F =2 &V b ¥ Semicircular deviation »~ €+ ¥, JE /7 B 7 Neutral
point eS8k 5 7, 362 K~ (B) R (C) 74w -<3iH o4, i
7 513%& F = v Deviation B = v F SN 7 Sine(Sine of
azimuth) = SR kA 7 He v 7 RA 5.

ae OB o
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(). YR 2 i dim 2oy =, Bl=Rrrimz QP 7
A r &, NS 7 Mag meridian » 2 v YW= 7R ~hF Y
Yty At =48 2 Horizontal force >~ (+B) v 72, K= (—-C) 7
B2, 4 RS 2|2 = 5 2 ~» Total horizontal force 78 1 7
gy RT v (+B), B TS 77 (=C) v 2, W7 T ~ififh,

(B) K& (C) ~Epsgr 7 K7 T'=B+C, O
3 »» Total horizontal force =1/B*+
« S
Tan TR.S:,I‘R

i at -
3>~ Tan azimuth of ship’s head at building=—5-_

(~)o () 2% Travers table Z[ F 72785 v-< &,
(B) Jt (C) 7 Degrees Jg Decimals =7 ¥, Diff lat = 7 (B), Dep
=7 (C) 7 Qi »r Dist = 7 Semicircular deviation = Ji§§ 2 » Total
Horizontal force Zf3-<2, Hv =¥ =2 »~ Degree(course) » sy
sty A 2 Magnetic azimuth 7+ v, |
SNORE. o o0s4se () (~) 2 WEE-~(B) J& (C) # Subpermanent magnetism
3 V=7 Vertical ron = Induced < 2% p» Horizontal
force 74~ X, =07 ) (Tan TRS:—ﬁ-) »» Approximate
¥

(3), Quadrantal deviation_. Pgq7JE > -
kg 2 Horizontal soft iron 2 VA4 {E8 (D) 2 (E) 707 =,

{4+ D) My JE 8t = L0 7 v hiE 808 (Iron beams) = Induced magne-
tism 2942, 8% NE.SW BRI (N 29y E RS a9y W) =
i~ ¢+ ¥ Ely deviation 7/ =

(=D) M =477~ Forc and aft soft iron 3 y4: 2 NE &

a)y=-

any -

— e — - T T
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|
|

|
|
|

SW quadrants =f¢g» ¢+ ¥ Wiy deviation 74X, (+D) J (=D) »
B4 = F 7 Bb 7 Hatchway, Skylight IUQBHN 2 282 bl 5 v »
MEXARHRUIERIEY (£D) >~ (=D) =, (=D) » (+D) =

Mx<yv., (D) =X28%-#W N. S. E. W 2 4 cardinal points

=% =+ 7, NE. SE. SW. NW intercardinal pt =fg» b+ * ik F
y, ;{ﬂ:ﬂi’ >~ Disturbed compass = 7 ¥ 2 »#y3y N & - S‘ =
y 7 Azimuth 2 —{%/ Sine = Maximum deviation 7 3 75,
Bl (D) 39 7 BKAZETRIE L 2, Meth NNE = 5 0T

=6~ x Sine twice 2 pts.

=6" x Sine 4 pts.

(A) . (+E) ~£808vk = 9 ZefUM ey = 1 v~ Soft iron =2 9 /|
I, ity NE 39 NW B SE a v SW » =1~ % Ely
deviation 74 X ¥ = ffl=.

(—E) ~JEREHYE 2 ) ARM T = T v v Soft iron 2 /Ay, R
NE 39 NW Rk SE 3y SW BRI =41+ % Wly deviation
7HENMY X =2, (E) =2 X NE, SW, NW, SE =
fErr xF{M=v7 NS E W =fi~vr 2fgk7y, Hib=#7
-+ Disturbed compass = 5 N > S =2 yjljy % » Azimuth 2 =4
7 Cosine = East g kit 7> 7 1%
P Fast 7 JeKHZE7 17 v =, Mty N/E =7 ~FHT,

=1 x Cosine twice 1 pt_

=1" x Cosine 2 pt.

(B). (+D), (+E) » Ely deviation = ¥ 7 (=D), (=E) » Wiy

deviation 7 9 _

———




(4). (R (A) » gL (Constant quantity) = ¥ PR =KY R
s 9, fiv 7Pl Compass 2 (bR Error 3 = BE k7 BRF
=RBE2xrvAXE T2, HI7F & 1F 13 »~ Index error, Prism 4.
Lubber lines 2 32, BRiN_E 2 32 (Observation in taking the bearing) .
# | = 7 Chart 2 ) §}+ Vanation / AIF, dtih Cap Jr Tivot » 2
BIE 2 PR ) WA =XV GAET ) . MG IE &~ Compass = 7
ks (A) »—JE7iB2 v = b T v, v JEU R BA =Bl
JIEHR Z7ER v FHIE 2 < ¥

(5). MYPEFHLIE = WH » # » Compass = 7 >, [l 7 EEL -~ Com-
pass 7 JE§[#l = Symmetrically = g9 v v oo Coefficient (A) R (E)
»FEe XTI )

(6) . How the coefficient are found
compass 7 §GIE ¥ 2 ViR 7 Eﬁ v 7 8 principal point =% =2 ¥
Deviation table 7 #E8! & 7{&# (A). (B). (C). (D). (E) 7 55l =,

787 Ely deviation = (+) 7257 J& Wly deviation =

(—')/ﬁff?ﬁﬁzc

(A), For (A).ccccuuee 4 cardinal points 7 27 KB =M~N=
sy (A) v 7=, JE7 fZR¥- Same compass 42k = Constant = 7
Ely EEkF v e (+), Wy BEKT vor (=) 7).

(1), o LB) ciisnens A=A rEE 78 7 BNE=
3 2 B3 = ~362 (K80 7 ZRg =, gk~ (B) >~ Compass / FiL
75+ e »¥%EH = 7 »» General cocfficient (B) vAif=v7, AF
fl=7KHET Y, BMHERH=H2rig LA #2737 i
w5772 FfL s Sine = (B) 7y 7 Z 75}

— )

" ——

"hu

e —



E — e R e —— —

(C), For (O)......... B =N2rAX 1782 2 BNdE=¥
A2r X =~307 (C80m 7 kg2, JE7 (O iy ¥ ALFH = {1
v ¢ General coefficient (C) v @§¥= 7, ®WEMW=7 KN+ 7., &
M A=A v W2 VI M) w7 2 Azimutl
7 Cosine ={&8¢(C) 732 7 27,

(D), For (D)......... #% NW,SE = r »AX7 {574 > NI
SW =#rrvAZr 7 REBHPRVI 7Y (D) v =, J7 (D) » NI
% SW P43 = 7 >~ General coefficient (D) ¢ [i§= + 7, SE, NW
W=7 T Y, B0 =82 A4 Cardinal pt =
) @y 77 =3 v Angular distance 2 2sine ={&¥ (D) 73 7 2 7 1%

(E); For(E)...... LS W=y YHE 7R Y, L=
BrrBXEr 7IREM=TN~MEr> 7 (E) v =, JE7 (E) »~ NE =
y NW =5, k¢ SE 3 ) SW =57 W JE = 7 >~ General coefficient
(E) v[Alif= 7, NE 39 SE Jk NW 3y SW =5 HGH
Y, BB =2 rHE» Grdinal pt 3 Y iy =FrMJE/
cosine ={&¥ () 7S 2Z2 715

BB, Co cefficient (A). (B). (C). (D). (E).
RIVE % &S 2 Deviation B )5k
Compass 7 2 > 51EH+ > Deviation table 4 =#» » Col

observed deviation 3 Y {REL (A). (B). (C). (D). (E). &Y H

E-E:?Ei'”;)‘lfyj PR/ ﬁli""




(1), fREC(A)

N 2 Deviation—3710 £ Deviation + 20720

W Eﬁ‘f-"---__—__{l_';j_gipr o " - 3:10' (4
—24 20 + 23730
+23 30 1
4/ -0" 50| —12"—5-(A)
(2). HRE (B)
W JHXE-21"104F 7882 7 ... +21°10’
E 7 HE . cociastrcncnsssasnnisssssrcossacss +20720" (+
2 +41°30" +20745 (B)

(A). #3% NW 2 Error »»=(B) xSine 45”

=20"45" X Sine 45°

Log 20° 45 =20. 75.cccc0cu. 1.3170
I B8° ciiinissssenadicinscseiia 9.8494
vy NW 2 Error............ 1.1664=14.67=14"40'

(B), Travers table 7 HE+E sasts=nr»~ (B) == »vHZXE

7 SiH oA = WM 7 Y o W05k
FifL 7 Course, fREL (B) 7 Dist p ¥7, Dep 7437 FError | X,

By E/N #voe 7 pt, BB (B) 20°45'=20. 75
. Dep »» 20.35=20"21

(3). HE (O

S 7 B +3°10" F¥ 788> 7 ..coenns -3’10
N 2 BB ccccocersssonssencocsscsassinssnng - 3710 (+

(A). #95 N/E 2 Frror » = (C) xCosine 1 pt

=310 x Cosine 11715’

log 3°10°'=3. 1} 0.5010

Cosine 11 |, W ORI ey 9.9915 _

By N/E 7 Frror......... 0.4925=3.108=3"6
(13) Travers table method.

- --‘-q---u_....—._.--‘




- - ——— - — TR T T TR, Rl Y e T — e T

JFL (Angular distance) 7 Course b+ &, {£8( (C) 7 Dist | &, DIff L
71%7 Error + 7 2, #yii NNE # v .o 2 pt, {88 (O) 3'10'=3.17
. Diff lat 2.93=§i§_6_’

(4), ¥ (D)
NW B —22° fF788 > +22°
SE 7HZ +14°40" Ff788 > —14° 40

NW +22';o' SE —-14°40'
NE +16°50’ SW— g”40
+ 38°50 4 —24°20' g

o 1
4+ 14 30|+ 3°37— (D)

(A), #Mt5 NE/N , Error »» = (D) xSine 2 (3 pt) -

=3'~”‘37-—;—-' % Sine 6 pt,

1og 3°378%m3.0%......... 0.5599
Sine 6 pt=67°30"............0.0656
#tr NE/N » Error......... 0.5255=3.35=3"21

(B), Travers table 7 ffla vk,
Angular distance 7 4% 7 Course + &, {8 (D) 7 Dist ¢ &, Dep
7437 Error v 2, 15 E/N Fv.e 1 ptxz2=2 pt, {8 (B) 3°37
¥=3.63 .. Dep » 1.39=1°23

(5). fH®¥ (E)
(E) 7HZ +20°20" ff78 2 —20°20
W 78B% —21°10 [§788 2 +21°10

N - 3”10 S + 310
— 20720’ + 21710
— 23730’ 24° 20:

—23°30

4| +501+12'} (E)

—




(.:\)_‘.‘ ‘h‘i ISE 72 Ermror - =(|‘:)Cusinc 2 (2 |-l) O

=123 X Cosine 4 pt

Log 12§==.2......... 1. 3010
CONDE 4 PR civiiisinsna 0. 8494

’

A Y€ ES]*’L{ I?n‘(mr...—T.igd4=.l4l=_9
(B) ., Travers table 7 fj=> »vJjik.
Angular distance 7 —{%+ 7 Course + ¥, ¥ (E) 7 Dist ¢+ ¥,
Diff lat 7437 Error + =, fifyfi ESE F v 2 ptx2=4 pt {RE
(E) =12¥=.2 . D, Lat O, 14=9

——

(6). WAR (2) 7 (~) = vz Travers table 7 Jij + &iff

W2 MYE i 7 v Jyikc
(B) & (C) 7 JE$ /e =Bl Travers table 7 D, Lat = (B) 7,
Dep = (C) 7HA v 7§32 » Dist »ZE[{Z (Semicircular deviation)
=J§ = » Total Horizontal force = ¥ 7 I v =F 2 » Course » i
by Ak 2 Magnetic azimuth 7 ), P

%2 (B) = +20745 =20,75......... Diff lat}

> ¥%e

Z8 (C)= —3°10'= 3.17......... Dep
H 39 Dist 21 7§%5 Total horizontal force + # Course 9° 7437
Mag bearing ¢ 2, JE/ Bearing = N. S. EE W 272NV =
o+ Deviation 7 Jb#E > 7 JUE 2 AEH (B) » (+) F~ 7 L7 i
HolR T Southerly, [RBK(C) (=) F & 7 BA7 SEMip Aty Westerly
F 9, K 7SRy » Magnetic So° W v 75w, P72 S 9° W

>+ Neutral pt ¥ .

- e



®,\#&E. UHow deviation is found for

another latitude and longitude,

Compass / [~ My 1oBp k7 (Lt 78 v =g 7@t ave 7

9, f =G5 = WilE 2 ~ 0§ M2 BLi 2 B8 ¢ Jk = Deviation £t
7 Kind K& Amount =gk 7 Approximate idea 7RI 2NV b ¥
= [lRT Y.

(1), Deviation ##{k7 —K b + 7. #My/ Magnctism 7 —f-
Subpermanent p 7 ¥ Constant =jRff =, Rv v € #E 7 (Directive
power) §§ 77+ Dip 2 Cosine 2 42 $& <, fi =My 7 # 5k =~ Constant
power (Subpermanent magnetism) Jz Varying power (The directive force)
W BRE ) Jy I = (+) (=) ¥V 7T M7 WAL/
P 782 v B EelEE2 V= b MR F 9, No dip 7 Hi=}7
~BEF BN AF Y, = Subpermanent magnetism =a ¥ XV
X hNF v, JR 7 L) 7 Directive force /phF v ¢ 7 Subpermanent
magnetism 2 ¥ 2 v @25 (Deviation) KF v-< &, BI F Dip ¥«
o+ Deviation =N 2, A= 2 -+ Subpermanent magnetism =2 J
v} ¥~ Earth's horizontal force = 5 # =83{L = (Varies mnversly)

(2) . Vertical soft iron = ¥ ZE XXM | 7 (Lifhe v ok
(b=, B+ &% 7 i{c =4 7 1L 2 M1 7 Farth's vertical force =JE}ePl >
I W, Vonzontal force =i >~ sigfbave) =v7 5 =
Vertical soft iron 2 Induction =4k 724 x» Deviation > Dip /

Tangent 2 fmZ2 &L=, Ml 7




Earth’s vertical force > Earth's horizontal force= [ XA,
Farth’s vertical force ¢ Earth's horizontal force= [ 2%/,

(3) . Hornzontal soft iron »» Compass = UM 7 e a2 = p iR 3
w7 PlE —(Same condition) 7 ¥, it =& B (D). (E). (Quadrantal deviation
=i =) - By AL 2 0 = < 8L ) 2 3 (A) » Constant #
y .

4). (1), (2).) 782 v HEFEVY One port =7 %
Subpermanent magnetism = ¥ 2 XV 2g 7 v o+, Yy Other port
=4rZ + ¥ Subpermanent magnetism =2 YAEXVEHZEIEX 72 Wi
(One port, Other port,) =} %» » Earth’s horizontal force #4uv Jz
v BRI 7.

X Vertical iron = Induced 2 » Magnetism # 52 XV H X
W=Jtr» Dip 75mv <l ~ 7§

Wr 2832 A7 {CBUM - Other port =24 » Semicircular
deviation » Amount 7 ¥

(A) . Subpermanent magnetism Jz Vertical iron 3 2 &~ B X4t -
Travers table 7 JJ] # it} » Correct magnetic direction 7 Course b
¥ North ¥ >+ South 7 Deviation 7 Dep b & Diff lat column = 7
f#v Value 7 FEast 3L West =} # » Subpermanent magnetism }
2, 3¢ 7 East 3o~ West =2y »HZ2X 23 ) R 38~ Vertical iron
'S bWy

(d). {/EL (B) (C) » Subpermanent magnetism 3§ >+ Vertical soft
won = Induced ¥ 2 w» Magnetism 2 fof v 3 ¥ ﬂ;z"llv € K Semicircular

deviation =) M k7 SyLfis@ <~ = v i@k =, kv ¥ = (A)

an-
— l..l" —

e R T N W - -



(D) (E) >~ a3 | 7 $prfidd o e d@ (b7 ¥ = b Gk 7 4 > ((2) (3)
£M = 2 v)

WA A port =4/ v Deviation table
F M= B port =35 Two adjacent cardinal

- point 2 Deviation #4515 B port =7
v Deviation i 2 v ik:e

(1). B port =7 Two adjacent cardinal point 2 iy =7 »
BE7HE2<y, I# N RENREW,SRKRE XS EW
Zimy, Wiv7 NS =fifime)sr v ¥ ~4f=H7 Up right =
g Y~ v, Deviation table § =J*7 B port = 7’ * ¥ HE M7
S Kk W 2 Two adjacent cardinal point ¢ &, MYy S =7 > 2°20
W =, B W =7 170" W =8#{b>2m~v=x7 b+ 2, K7 B port
=7 vRFUN =R rET BT S >~

(2). Column 2 »» A port = FHll5gx YHE7 /R,

v

(A). Column 3 »» Two adjacent cardinal point 7 §2: 7 7 2,
B Bh=» SEW FHEYZVEI b 2, |

(B) . Column (4) >~ A port Jz B port =} % » Deviation 7 %7
Fe2A, M7 Col3 ay Colyg ZHo2v=er 7Y,

(C), Col (5) ity S = » Col 4 7 Diff of deviation =

= w

Cosine 1 ]Jt, 2 1':‘[, 3 l't and etc ?%y/}rﬂ/:{: Vi j— Y,

Cosine O pt.c.cecess 10.0000 X 330=5°30".

i ——, . T



Cosine 1 pt....oe..s 0.0015 % 330=5"24"
Cosine 2 pt ........0 9656 x 330=5" §'
iy 7 (+)(=) 2 Sign(HF80) ~ W FW =57~ S vRA%= 7 &
B =R 7~ A v b EBAF 2
(D). Col (6) ~#¥iy W =}t » Col 4 » Diff of deviation =
Cosine 1 pt, 2 pt and etc 7V = + Bl / Col (5) 24m*, s
5 (+)(=) 7 AR ~WEM =7~ W R (+) = 7REHR -
7o R (=) 7Y
OB 000454 f k=g 2 v 2 Gt AU L= 7T v
(E). Col (7) -~ Col (5) J (6) 7 {C#ihm = & 7, Col (7) ¥ Col(2)
F 7 (+)(=) x¥e 2> Bport =7 VB TEs/ Deviation +

V", iy 7 Col 8 v F

w4-&E, Compensation,

B B N b AR AL EE = e R = v X MRS
B =arEEIWA2AVTET )

(1) . Necessity for compensating
SAAL - SEAYR T 7 v 2 v IR i ) = L2 v b % o+ Directive power
M o B, HEESE v v, AIE KR iR =il v oo sE
Undue liveliness p 7 7< ¥, ABEKRKTFT VI X S 7 Fil % 149
)% v B A AME Y ~ AT F AV TEETEXRV

(2), Compensation /2 3 JFla -
Compass 73T = WEW Y v o oo, AEAUN Y 7 9 BBEHBL =R

i ,.’,‘. ——




7 Directive force By FSHS =R 7@k 2@ x 7 >+ 2 707 1>
s RMEbk=v T A8 ), RerefEBe ¥y r@il=7-1
X BMEAF 0, G 7 M MM 7 IE v 2 R e X

(3). Dum card_
Metal 2 [l{i{# 7 #8F 7 ¥ Compass card [ifi =% v )¥I18 Y 7 + o, i |
k= Bearing 7jiija Sight vane Zfj~2mr =, > _

(A) o Dum card 4 3.
Dum card » Tubber line 7#Yy@JE& r dd7= 7 o, I EEHES
Known magnetic bearing = Card } Sight vanes ¢ 7 Clamp v, b4
Dum card 7 ) 7 Compass course } [@]Fi] =] %, Sight vanes 7 [}
¥7 Object HFRP~r=7H7 @\ 2-<, R v vl Lubbers
point 7 [u] »ffyfy 7 Magnetic direction 7 9, ¥, 42 Dum card 7
Mty 7 Correct magnetic =[] Compass 7 f£#58 = _

(4) . Semicircular deviation 7 ik _
FHZ 7 =7 # Vertical iron {if v # Subpermanent magnetism
FIEXMY THE 2V ~HTEEME 7 Y, Ko ¥ =8B~ 5
it ¥ Magnetic latitude B p 70 7IL ) PPN 7 F 2T 7 » _ fi 7 +h
R#N = 7 2 » Standard compass Fifl) 2 SEifi#ksk I 7ots
F=PH x5~ 707 (C) »» Subpermanent magnetism =3 ¥ 2:
XNME? by B =My 2 83 27 Magnetic direction Jg (C) 7
Fiv - (B) 7 Subpermanent magnetism = Ji§ 2 » 887 » (i 8% 2 /
(#))3 Y (B)=(C), Cot azimuth » X={Kk7 52 5~ W2 77}
2 P EH) AT =R VA b 2 o Teif{ih = Tnduced

2 /& Magnetism 23 9 X VE X Approximate value 7 9.

— .’:‘ —

- —— T ——— | —— .

e ——— . T W



- i A ———— — .

A ED, Y =2 v FH 7 yEHeER . Lo Subpermanent magnetism 2 J

25 VOB PRY Y Fast Loy West o e (B) »» Vertical induction -
B2 v e iy North %o South 4 v e Parts of (B) » 32§+
Wl .

Magnetic equator = 7 -+ Vertical induction 2 ¥ 2 2 v (B) > f¢df v
Xy = fERE € ¥ Compass 2 [ty # Fast & West + o
+* (B) »» Subpermanent magnetism 2 9 2k X< &, Re | EfshE o »
M Compass = & 7§y »" I 7 5l 7 R+ 4% =k v (B) »HH =
v ook 7 (B) v Vertical induction = Jf§ = ~< &

(8) . Semicircular deviation (3 Y

Vertical iron 2 Induction =2 ¥ e 2| X > Wrought iron vertical
pillar “Flinder's bar” = 7 Compensated =z, W =i =2 v = 7
WLAE=WF = ) ARG5S 7 — = o 7 Je 9 202 %% 7 Rri = 088 7 -
PE R Card 2 R ERIZW 2 R =AEr 7 B2, Wl 2 1
it 53 Compass » Fore side = ¥ 7 +2 Card Hulx b Fore
and aft line ¢ —~jfifk L2 v< v, o € My 7 k53t 2 MR Vertical
iron JZEE 2 Balance #° Compass 2 Wil = {Ev -7 Bar > After
side =52 ~< v

(A),

o

Flinder's bar 2 $i5pl 7

YTy 7 Magnetic Fast 3~ West = ] 7 ENHRER =5 2~ (B) 7 &%
7+ 7 Flinder's bar 7 P) 7 #63F », Flinders bar 2 g Card 2y =
JFIZMN T =7 v 2 iy TR 2 S 2~ J) 7 HETE 2 v =3
ANV TR 7l = Bar 7% 7L [ 7 ek =

(6) . Subpermanent magnctism 2 ¥ e 2 2R s s

- 2l

3
|
]
'
l
L]

— .’.' —




..—p—-‘-—-.idn‘l Ao

I
!

PE X (257 Permanent magnet 7 4% 7 469% = #y 3 2 Magnetic I
o West = Steady =R+ 8O =02 (+B) Lo (=B) 7 Con
pensate = . Compensating magnets 7 g5 = & &~ H P #{_E Compass
JWLF=7--> Fore and aft =, - Athwartship = e I = F%
AMEERTIE AR 78I M2 <o, (B) 7% x » Magnet . 1p
fit=5lx» Fore and aft line =43f5= 747 vpyel 7 Athwartshi,
line k=% HoM W =Fii+ 70 ar7Bx, fivs Neede
oMK 2 H=Blh v (+B) F o oc Magnet 2 il 7 Bid = 7.
X Needle Y)e 7 F=5]» v (=B) v .« Magnet 7 il 7 675 =
M) 3L PLfE 7 Compass =23 Y j@if+ 2 Needle 2 22 Magnetic
East {» West =[] 7 =F 72 7 |l 2, Binnacle = Compensatin:
magnet FHFAARNVEEGN 7 € ) = T FARETF 7 L=3FA ¥ 7 ik :
WRIL7 JL 7§52 Needle # Magnetic Fast 3 West Z7[j=F 5
22, Magnet —R =737 IR ¥ v LBE=JEv 737 B 7R =
< ¥V,
(7). FHZE (C) 7 =¥k,
1y 7 Magnetic North 3>+ South =) #, (C) 7 %% = v Permanent
magnet P = 5] ¥ 2 v Athwartship line =F347=H v It 7 v}
7 Fore and aft line F=\¥ PR =FfrF» 7T =2 _ ifij 7 Necdle
B vAR =5l v (+C) Fv e Magnet 7 g7 5ifi= 7>, %
Needle Jg#% =l v (—C) F v ofid 7 4% = ) 7 JRLM 7 Con-
pass = Yk ¥ 2 2 Needle #°22 Magnetic North # »» South 735
2NV =F I Z7lks. (C) 28KF ™ | % » Compass 2 §ijF=—A&
&5 = —A 7 ifi. 7 -< & (Magnet)

- G

|




[ Py (C) 7MW 2~ = .oy 7 Up right = {7 Clinomet
2Rz, N 0 (C) 2 ¥ RERRRFF 7 X,
DNORE B noanaid Compensation = {liJjf] 2 » Permwnent magnet s Jhgg )
7 Compass = {§il v 7 fi. 27 =2 ) KEEH 7 &8 = #~» 7R ¥ ¢ =
RESEREE) 2 { > Card 2ol s YRR 7 Y (= ) &K v »
Yo7k 2, W Z4REE - Grd 2 oul= ) TR (GRR) D
A=k va<n3x, Re Felisgx i~ R/ =7 -
Needle =87 By vre2 7oy, k=717 FnE*xHC /
T 77X or=Rr<x@fl+-» 78 =
PRORE B o lisaoness Needle 2 st Magnet 2 fular 7 85l 2 »ifi 58
=R 2L VEGE 7B Z 2, Jiv # Needle 7 7KF ¢
Needle 2 E¥ 756D L7 =72V E7 P A

(8) . Compensation of quadrantal deviation . PY7p &R
P9 53 & %>~ Horizontal soft iron 2 ¥ §E ¥ A2 7 fiE%% 2 )v = »» Soft iron
7 fl M > Horizontal soft iron 2 {38 = W+ & 2 MEERLE A v 7
v . 2R =g oy 7 Intercardinal point F - NE, NW,

SE, SW, 2 4] # = & (Magnetic) ~< &, Corrector 2= 5 Iron

chain 7§32 % & Box 7Rl v e (MAHAESENE 2 BA =
AfEF v), B4 Soft iron sphere F >~ Cylinder —fy 7 Compass

/ mﬂl‘l-“—ﬁ'—'fﬁ - B ?5@';‘;";/ Bracket =} ¥ m ’ j"mm;gcm;}.’g] 2

»¥H (+D) =v7, (D) 24X v= %l BB L=W~*
w Compass = ~§3HEF ¥ + =, J2v (D) 70178 » 2 KPR/
WS LA 2 Y v e 2 ke i1 v 7077 ) Hy (D)~
Wi+ 7 v 2 o Athwartship iron =i v X f=8» =7 7

- -




(A). (+D) 7fsdkx
7 —Bh= % Compass 2 £ieAifl] = Chain & »» Corrector's 7§l ~
Compass 2 ¥ Corrector’'s 7 jif & 3>~ Chain 7387 Box 3 9 i:
B AVEYITIE & 2 il 2 Magnetic cowrse Z 32 =F ) 7 |k &

(B) . P58 25 - JESE R = W% 7 i v My 7 il > 7 IR
PLiE 7 &2 ~ ~ = fy v s RERTNY 2 Condition (332) 7 i~ ¥ v oL/ [
Zerd@ftz v = v F v,

(9). MRBREZE» (—D) 7 v+ Soft iron corrector »» Compass 2
WMl =@ X 7 Fore and alt (B %) =2 < v, JRv F s
§E 2~ x YRR Xy (D) F v oWl EIE 7~ X

(10). () >~ Compass ##y7 shp e L= r v 21k % »
2 T 7078 WEF2HXHER =T T v > 7

RaF RV,

(11). Quadrantal corrector p Card b 2 Fhj.

Corrector Z{5~mv =12 A ¢ Card 2 Hu> v 2 P8~ e le i 51

2397 1} 150k 7 v a<v, 8K 2 v Corrector »» Terrestrial
induction 2 8.# = DMagnetised ¥ v Compass needle 2 Inductive
influence 75 X 7)) HG 78 2 <y, Re FEp I
7 Corrector 7§~ v »+ Compass needle /2 Corrector 7 Induced =
wFJ1 > #iEK 7 Inductive effect #° Corrector =@y Jj=2 vk 77
Corrector 2 HAG 75 7 2 viiE>» - 3 @§ Globes 2 Card #3323 7
) Wit 2, HORRID - KB =1 v,
f3va sy Needie ra]—7 K=k F v a3 v,

Note......... Gy () ¥ JERFE_)E7BH Vv TELETREANVM X

i R e

— — — T ——— e ——— — ——



- — W T T ET—— TP .

T2 K=K IW~<>H 755l =< ¢
:]I_);— =1an 2 M......... (1) vD*+E =N......... (2)

M A GRER 7 uls 758 2 MR v Y2 ERGER + 2 8290, N g2 )
=M A < x R JES (M (D) v (B) 7 4PFe v=2),
7 (+E) 7 voo JoQUigEk 7 M 20 7 §ijdi =, f00EER 7 M 5
2ol =By, (-E) 3k 72 K8 F v, 7 N fij2r r fish
74517 < v,

(12) . Final correction_

Compass 7 fgHt 2 v r ¥ v ¥5ERF V¥ Ty 7 E 2 = MY 7 i
¥2) @) 7 ¥y & 2 cardinal Jz 2 intercardinal pt = [i] . 24
Ercor 7 v oedb) 2 s 7 {68 2 < o, P~ ~Hy e = 10 7 its¥ =
HEOEF ) vy=H=Mr2rr % 2°W 2HXE7RBZ2Y p 21
Athwartship magnet = FIL2 7 1° 27 7488y 1°W + 7 o5
2y, M x»db=7 1° E ¢ 79 Needle 7 1 —%%+
o L g P

(13) o General remark_

(A), Compass 2 {587 F 2 = »dC7 8y 7 1eD 7 W2 ) 7 JEKE 7
B2 v S5ERFVBIET 7 o5y,

(B)o My ZECHRAYH 7 W--HfL=m 7 7 Dok 3 » Wharfe 7
F=8BWv7)ovx, ({77876 7F 2<n 5 =x.
My ¥ RERA Y 2 I X, R, AN =58y », ENMRE-—
TPL=8r v %5 Y S AL W =5 % R = o 5 =1E R ~ <
= h s R

(C)e ESE7m* 6= -y # Dock 7 l} 7 wh = 7 §iify > Bi§ /

— e -

‘*F—'_-_V"‘——-' - T e R

W T e - L e T

e — —— e — —




B2 =Ry #7505 ) = 0 o 7 it A 0 ) o2 SR XEEYY
7 FARRT v o il = RS = -l 7 A o 2 v i dE 2
<y, prIs =T 8A<n I X, Fa W=l v 7K
B 7 v Observer #5232 iEW7 F v o] ¥ Compass 7 Any
point = =JEV) EFEAF 2 v = v F v My 2 ML RKE 7 BAEFE v 2
v 7E¥e 7 > 254 = »~ Compass 7 Any point =Pq)¥{f, Error
7HE2E T,
(D)o iy, Compass fs¥E=2FF - =Bk 7 EE ==+ JIf

B7 .

Caution 1_...... . Yy W] Wiy course =fi v =~ 2 v .~
Wiy HE724EX, L= a/c 2v v Ely error 72 x~< 3

Caution 2.......... JE W Ely course =fjii+ vk = a/c =2 v . Ely
error 7Y, = a/c 2v s Wly aror Zj @2~ v
DL (1) (2) 57 Hiilg = e ME2A<*THF ), i~ 7 v
I Wy= AAAEA P RIE VYV UM BT E =,

wt+—%FE, Correction of the Compass

By Deflector without Bearing,

(1), Deflector 7 ffiJi] % v -~ FRAR W HLF % Bk =16 9 7
€ filj{i = Compass correction 7 {7 e fi}-< &, ] 4>+ Compass £k 4%
B2 257 M2 R 1 = Pk 2 05 7 MO A < % B 7 % iR Compass
=[ER Y ver T

—_ 41 —

—

f
*_+
:




i 2 e BN AL By~ Compass 7 Divective force 7 43y
x ¥ 2 FError (2 2iil:es anmi)l? ¥

Compass > §t#Y = 7 ~ T80T DL = B » » Directive force [d) & #
I, Re Fejil” T8 HPL =K 7~ Directive force 7 2 =
volEATR AL IO East B West =}87 Directive
force 2> 7 v <y WAL = ¥ » Magnetism 2 Compass = Jg o 2 )
HXvx=es 2780t North Jg South =7 »~HZEF
v, REHAR Noth B South =736/ HAF % b % M
Fore and aft = 7~ Magnetism # Compass = ¥ 2 JHIFE % =
2777 L7ty East, West =7 |2+ v 4 cardinal points =
I IHIE > % ¢ ¥ » 4 intercardinal points =7 [ %7 v,
fik = 4 cardinal Jz 4 intercardinal points =}2 7 Deviation 7 % } ¥
R B). (O). (D) 27 FFwV= b ZiR VL7 BTROHNL =T
FIZ - 0% =, fstieisisid b7 M={kv 7y .

(2) . Deflector »» Compass 2 Directive force 7 Jijif 2 VZ§= ¥
537 Magnets ] 7 3118 7 s ~ H {£ = 1L Magnetic moment 7 If§
MoBrmZziMEe v 2 ve ) = v 727 Compass bowl 2 Glass
top =~ Compass 2 North point = % 7 Deflection 7 §i~p)
FZ=Far} 7 lm=ar ==

(3) . Deflector i Jiik.
fis¥ex >+ 2 v Compass ={K 7 ffyiy 7 North =) ¥, EEREiTH
#iBh » Compass = 7 7 Course =ity 7 Ik ¥ < &, Compass bow!
7 Glass top | = Deflector 7§+ Pointer 7 North =|u] > 8F 7

7 3t = Magnct 7987, 57 M v 7 Pointer 7 fgisl (Defiction)
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¥ vpr %2 Cud 7 East =372, Card 2 JEBh~ Blue magnet
) B2 =Bl nvaE= Pointer =PRl=~ v, Card 2 HWHFAL
J§ =i+ ¢ Pointer 7R = West W= +217 Cird 2 M
J1 788 v Card 7 IRIIAFRETFENTIE =B H{H CRE-=
S/E WK = Bl & Magnet 2 [§1Rg 7 §dE = K & > ~ i8 = Pointer »
Card 7 S/E F={imt % (Gl ¥ ¥+ %2 CM 2 fili=a 9 % 7)
Card 7RI ¥ AV HIEBENLTIEY 7 IERILA Vv =8]F v 2,
=7 Sale 7Ri@PoBmr~<y. FI7EL7 v <% 7§l
FvyRE =P e, Card 2 JLTE7 # 7 (L= i v 2 Card 7 JRIE
FTRAT2 MY 2 F v 7 BRIMY <,

2 7 Myt 7 Mk Noith, East, South, West 2 & H0M =1 > B85 F
=7 §i 2 1% 7 5K » Scale 2 87 25k v Hetk = M 7 b = B
X ¥ a,

(4)0 Deflector = 7 Compass ggﬂsﬂ

Deflector 7 fl# Fgt/ Reading 7452 v _

My East 16.20

iy North 22.10
#¥#r South 15.55 Wity West 1454

N+S _2/37.65 E+W _2{30.74

2 18.83 d 15.37
(9) o “FIHZE7 %2,
#yiy North =j§ s » Reading ¢ South = » {8+ 7RI F 7
¥YwvIZU57 (B) 2742737 9, K718 72 423 7 Y Deflector
? A7 IE 7 Yy =ifi ¥ (18.83), M¥¥ 7 AL (L~ 16) = f) 7 wij |l [a] 5
? 37 *#_v Fe Deflector>~ 1883 2 17§52+ 7 Card 2
S/E ¥ k=1L, Pointer 7] » Card 7 fg] A » 1E 2 §ij2 fm2Z A\

— B

el ———— L T - ——

- e T e —— ..
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FYHIEHENT)LE = Frv + 7 Fore and aft magnet 2 Jpak = 7 (B) 7
fEdE = < o
K= BYAHE b =5 A B R 2 v 7R J v (C) 2 46 =
r&GF Y, IKFTIE 2 B2 BB ZIR Y Deflector 7 {187 72 40
VIR =T > (15.37), MYy 7ME (L) = () 7 gl R4 2 i 7 KA 5
Deflector = 15. 37 2 )1 7427 Card 2 S/E B k=1L,
Pointer 7 [u) & Card 2 figfo) 7' §if 7 dm 2 1E & 2 A+ HIESE N L =
F N~ 5 Athwartship magnet Z a7 (C) 7 sz~ 2

(6) . Mz 7 is¥E.
Birrde Pl b 2 GRERY) RV b 2 SRR r R 5
b S BEXS A7 A rEF 7 TEAT, WY 7 (K T) = AR A
AL b 2 ¥, B (18.83) 7L 7 B 2 il 7 7 =28 Com-
pass FU 2 K ERER 7 806K 2 A+ T)EENAILIE & 2 I BRI
2 7 vaxy,
5l 2 Standard compass = 7 3N 2 VB WAL 2 BHWRE
Y pFTrIEr R, RrviEx-<x (AD)fEAr I UT F Y, ik
=PREIK 7 EF e A~ KFrves vIFF~TE7 W 7Y
Zoo L =W 2 BBk 2 B aiia ) = F v X

¥ BX 2 @G T VUK ZEY r AT re7 v IRVF

r B 7

Note .. ... SEKAWEE D 9 2L (=D) 7EE AP BL =, i
87 43 v W e 2 4218y 2 43 7 il &+ Cardinal J¢ Inter-
cardinal pomts 7 — v =7 I =|a] ¥ 3B 7 1% = B~ F B H

(D) 7T I KA <

.y .
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(7). R=R7HE¥78) BFH0 =17 »[1 2% 7 WiE &~ Deviar
table 74EW = .
NI 2 w2 Horizontal soft iron / Compass = Jga 2 Zh%% ~ & » iy
LR B~ 7 e =+ » 707, — ks Error(D) 7 4
e R r@y Evor 7/ xmva b 73, A%l M= 7 » Verticu!
soft iron 7 RgifiRALREHIE > x 70 7 (R 8L (C) » B4 ¥ Subpermancnt
magnetism / 2 YAV, F ), fit= Athwartship magnet 7 Jj]
F-JEeEkke <5 Eror Z/xXr= 3 v, SRy = Subper
manent magnetism Jg ¢* Vertical soft iron / Induced magnetism =3
HEXVFZE (B) ~Z2 78 2r = Magnet 7 2 7% 2 7, fk=1
P ERYy, PLfidE v <7 FError XM P ¥ pREF Y, #H-=
Magnetic equator = 7422 = Semircular deviation 7 e ek
2o apvB= N~V Error 3 Vertical soft iron = Induced & % w»
Magnetsm a3 Y @Y v/ 7 » 75», K7 Flinder's bar 7 %>
7R v 58 = H AR (Compensation) 7§ T2 ve 7 p 72
¥, kv ¥ =My ¥ Magnetic equator =3~ 7 ifig -~ 2T v, #&
=—Hi=F7 Rk 7 fn2 Deviation FEME s 2 VIR = BE)E 7 b
=MATY THEFHEC 2~ % > Flinder's bar 7 i+ 7 {6¥& >,
Low latitude 2 ii=RiiTs 7 BE74oc 27 ¥ Fore and aft
magnet 7 JijF ¥y, o 2 ELER Y 5 L~ v oolE T v
EE7B NV F 7 v

I

i — R —




¥4 —# . Heeling errors and their correction,,

(1). #M#» Even keel 2 ¢ ¥ Any point =R »HZ b, Heel
over € ¥ b XXM, X+ 7 MY (Heeling error) % 7. #
7% Even keel » p ¥ Compass = 7= 7 &% = Subpermanent magne-
tism =8 = » Total force »» Deck 2 Plane = Horizontally =, }&
Keel 2 Direction = Vertically = »_J1 =% v, M7 Eifini;
M) W 7 Compass = Bil~ =, JRv P =ffy -JECMifdd 2~ ¥ it
7 3Eifi5p )1 > Compass 2 iff F= Vertically =f§# = & 7 v I —{il
=fg#8 o Compas; =¥ 7 Gl~ Heeling error 72 < v, JE7 4
A Vertical Jg Horizontal soft iron #'fffy 7 {Hifl/ B2 i)y = Com-
piss 78] %, L Beams 7 fu% Wil 5k~ Hy/ Mist =1k ? Vertical
Bx 77 > H=37 FigTFis= Blue J& Red magnetism F§7
Heeling error 78 &2~ ¥

(2). The eﬁ"ect of heeling error_

Heeling error »~ ka2 AF Vg7 4] &, Heel =Bk ¥x _JE2 TNV
=+ 7Y, fit= Heel 5° =%} 10° 2 E74X<v, kit Be=
W7 Ona wind =7 Hik 2 Vil =7 B viGH MY/ Bearing
ot Tack 78~ b % 20° 75387 Bearing =B 22 ¥
B, 3.7 5 X Heeling error »#yWhiE 7 @)~ Compass /7 Swinging 7
WM, s F v oy —452 944t = Rolling =4 = Compass
> Heeling error 2 @A r 5l %> 7~ » 7 LA 7 Compass card =3Ff
HF o~ Motion 7Z &2 &

— Y
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(3). The several causes of hecling error,
U 2E~TFac 2 KN = v X

(4). Induction in transvers iron,

(w), Compass i 'F ={r» Soft iron 7 Induced magnetism,,

() o Subpermanent magnetsm =2 ¥ 2k 2" Verdcal force,
VIE (4)(w)(>) ~40F+ 7 Principal heeling error 7 Hik &2 7
fE¥% = » = Heeling magnet 7 fj = _

(=), Comoass 2 g Rktgkh = 7 »Eifi kit 7 Induced magnetism
B2 Kl =3 y A= 2 » Flinder's bar = 7 %% = _

(%), Keel 24n¥ Compass 2 {fi’F =f¢ = w Horizontal fore and
aft iron 7 Induction_
B Fl =2 2 /X v Error o Heeling magnet = 7 83K < H
TBAERE kT v

(4) . Position of ship for greatest and least change due to causes
(4), (=), ().
Mytr » Magnetic North 3> South 7 + ¥ (4),(w), () 3 9 4=
v Disturbing forces »» Compass necedle =ififlj =) 2 ~ &, it = i
7 B2 =X v BT R 8 # Magnetic meridiam = fg v
PR =Ty R = oMy iy Magnetic East 3L West 2 fo] v
7} v, iy AL e ovdE 2 Disturbing force >~ 8y iT R 8 = ifi
=@z ~<v, Re =173« Necdle vRIFTM=7Y, Wy
(4),(w),(>) 7 Fi{ =2 v ErHZE =5 7 e~ =", BE 2 Needle /
[WN=8WT v 7 2, t=HE Hohst -~ #iiJe # Magnetic East

» West =g~ F %7 Heelng =22 7582

'

o B -




B =y Midt 2 02k X oAk~ Athwartship =2 J)a 972
=8 (C) =#1k (Modification) 7 & ~ 7 iy E7Exrve ) 7 9
FIY = (%8 (B) »» Fore and aft action = J§§ v 88#{kF
#i & Needle 7 JLESM_E =512 v v fR8 (C) 7 334K Zafd = fidt
o (+) = v 7 AR =t (=) P Fr<y,

(9), Principal heeling error_
(4) 2 (4),(m),(>) 2 Y 2EX NV GPE~BFMZE =6 v §1RE 7 Cosine
=P 788k 2= {8 (C) =5§ v, filt= Magnet 7 Needle
LT = 7 WL =380 2 v iS22 v ¢ % 57 B E = Red
> Blue pole ZEv~2 v, 7 3B AMEB (C) =2~ v AEEF »
FHEZE7 LX< v,
Vv e i =85 > 2~ Heeling magnet 2 7 73L7 4: o
zn Error ballk= v 7IEERB T 7 v 2 v odiv 7 58 V15,
JE7 Magnet ~PEBE=-HjHF v A 2~<%x27 =727 Heeling
magnet bz 7 .

(A)., (4), (=) 2 KW =2 y & Error »» North magnetic latitude
=7 K =8 LW =37 LB 7 5l %
() =i 2 &~ Error iy # $SRYEENE0 7 7 9 o HOEL = 1K 7 Mkl »
Blue 3{ >+ Red magnetism =7 3 = {ijpr = Compass {5 7 7 v »
WBe=xves)=v7, 788 (4),(v) =2~ Error 7
WM > A=k Aaver T V.
North magnetic latitude = 7 > Principal heeling error > —<fF = Wind-
ward = ¥ 7 3 South magnetic latitude = 7 » Leeward =2k, #kv

O 2 (—*‘)*:lﬁz,;v]i_ﬂjjﬁ:] =2 Error #(4), (v) = =2 » Error

g




2 ARFv P KN F a2 v, PAT € -0 North magnetic latitude
= 7 > Principal hecling error - —{g = JbF 2 $Fi% 7 v A4 = i3}
ek T S PR (S RN M) N S P I I ¥ RS 1)
=52 fc=K 7, W = 7 Tacking > 2 + HiiiE € -~ Hecling
error »FERER 448 Tack 7 v ¥ =R/ FT V< &,

B E = Heeling error 7 82y k) 7 §Hi = 7 Mt = v -<3L 7 §F
wEo B E =) v W2 i = 7 2 SHE - T = 4eil = ik
= Magnetic Norih latitude = 7 -~ Jt 75 2 §li% 7 €, Heeling error =
B ¥ voofys (i ~Hei= v @ E=fcr~2, L#di7 §HigF v
~HEW 2 PLitE = ) T =fErv -~ >

(6) . Change in hecling error due to change of latitude,,

(A) . Subpermanent magnetism = ¥ 2z " {Hiflly 2= Mt » Magnetic
equator =3k " 7 =4§ 7 {fjJ: = ¥k » Horizontal force >+ Low magnetic
hittude =472 =fEe5@Jy v 7 Y Bi 7 @87 {71 7552 ~ BEhg 7 ¥k
Br=

(B)., #k8%~” Induction = Y 2y 2 Heeling error »~ifii =3
2 =fE e WD VI Fifi= 7 o Nil 79 o 7R RS = 7
B Z ek T 5T v W2 Rl = T B R TR =
No induction F v .79 U # Magnetic equator 7 Hiif = v -
ik k¥ >Vl + JL¥ 7 Pole =7 9 Windward heeling error »»
ILeeward error p F V2
L. 0 s enon Heeling error 2 Y57 -

() MAHHPL=8 (C) vA—-78{L7 72, W+ Course /
Cosine =} =

—— “— *-————*"*l-— -




(Z)e 67 kA7 MY = 1EJEH & 7 31 m ~

(). Magnetic htitude 2 #&{k = fk v 748 2, Magnetic equator =
7hed = & 7 Magnetic latitnde 3f =2 =gt e g =

() . Magnetic equator 2 L =R 77 H 7R ==

(6) . Heeling coefficient , MM X:6R 5.
A% Disturbed compass = 7~ ~ ¢ ¥ (HMyERF » ¢ %)
MR8 = 2~ MY 2 4k 7 % 7 (Principal heeling error = Jg§ 2 v
HMZERECT V) o B 2 MU AGREGR Ay 7 #ESE 2 Any point =
{fE~ b %/ A 78t 5E 2=l

(A)o BB DM A=~ 7, Compass 7 Ik =f ¥ B
AR =T EMMA T ek EXvHEZR v X, 7 =0
rIEB AR = FT IR e I, HAE 7 RlEk v My 2 Up night
FEHENMFZAMOEZHM e X2 BE R 2 X7 HIRE
S U7, I 1 2 B2y > Heeling coefficient 7 ¥, JE 7 RB§iL
) S & ok 1 Tl g/ v B A
Compass ##yFiER~HYE 7 PIv 2 =3E2WHW 7 7 7 ¥ v~ (PR
=7 7 v ) B2 REZWER M = i 7 LB 2 v 2
—HPE =1 7 i3y v S RBMI = v
Note......... B VAW =3E S rIHNL=1 Y 7 diF e ¥}
¥ UGB, 22 rHZER MAY, Up right 7 b %/
HAWR 7 Z7 87 @iFER 7 U R ~1t7 7 Course 7 Cosine
=FBx,ra v,

(B). To find the heeling error on any course for any amount of

Heel,

o — ,,:J —_—




Heeling coefficient 7 Course 7 Cosine =330 7 §Fi I v Midt =
R 2 v X 7 1.

By v (Compass course) =fgn»~ b ¥ Change in deviation,
| 1€ 7 Widt =W v +Z)EH AT 0. MY SE/E = v 7508 7 st
7 * ¥ Hecling error 35FHE+ v ¥,

| ™ -l g o A -

_l3_0_5__c£= Q5aq’
iR e......... = 23
‘ .. Change for 1° of heel at SE/E

=123 x Cosine 5 points
=83 % .566=246'
izt 6 JEF 707 46'><6=43_6'
(O B #inidim (SSE 7 dm%) =H2r 8§ iR =Rr»
Change Z5mv ~~fulis (ESE 2 qme) =¥ =2~ Change »Fid 7 3%
| 2 ) S v 1%

' Change at ESE.  Cosine 6 points .382
| Change at SSE. — Cosine 2 points ~ .g24
, . Change at ESE= ';fi of change at S. S. E.

(D)., General Note.
Principal heeling error 7 fg i lb R =7 k= v 7, M4 i
KT~ B7 R V.

(7). Correction of principal heeling error_
Prncipal hecling error M 2" Heeling magnet 7 3§ 7 ¥y v
Jb/ Eror 7{E# 2 v g2 Hecling magnet 7 iR 7 MLl TFald
N2 VY TRET N
Compass 2 Horizontal error 7 ¥ o v B 7L H =1 ¥
FITIEMIF e > 2, g7 v ¥ Compass {KERIEH - 75532 v o

-
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(Up right 2 b+ % 2 JL ¥ 1) Principal heeling error 7 &, #Rv ¥ €
B VRS2 MR LR =5 v oo Compass 2 i F = 7 RAw] 2
it 2 Heeline magnet 2 Red end 7 _k= & 7 (Needle 2 #3557 Repel
Z2)L 7, ByA LEven keel 2 ¢ % Compass %y Y7l
HBRpAaV=FU 2 IR 7B AE v ZR2=Fv HWlEgxr<y, Bv
Hecling magnet Z #~ ~IERLiTEF ¥ ‘

s Needle 2 JLBRTHN = (K> A48 =8] 2 » v s Magnet 7
Blue end 7 b= 7@/ 2 i<y, Rvire2H Needle
B 7 B x P =-5l2=2 F )

By=4ky Compass »fifi=E 2 A fYit=Lxr=Wi~2rv=E
79, B2 b x = o fEdo M 7AERE = ) T RIRL 2 TR 7 7 =
~2 &, Heeling magnet 7 [A)%E 2 VL #y Ak = 7 (5% o 2 v
b, BYTTHE = TRy 2 L 2 Pl (Mean) =i 2 < &

(8) . RiRCIEHET ik KRy = 7 Tk =I§R] 7 1% > JL1% 7 T o A8
FIAEET 7, =73y x5 Dipping needle instrument
A W. Thomson's vertical force instrument 7 Jjj % Heeling magnet
FEE AP 7E- 77 /M =,

(A) . Dipping needle instrument - 2 7JKZ3HE i (Horizontal axis)
7 > b 2 3Eifi fg (Vertical plane) sp= i =ik = » — 5l = >~ 7
/7 fHiF3 72 BA8ERT v, LS/ One arm = >~ Small shd-
ing weight 7 = (ILEE = 7 -~ South arm, §&E = 7 >~ North arm)

(B) . Dipping needle instrument 7 JjJ# 7 Standard compass 2
Principal heeling error 7 §5%% > » J5 1.

B 7PEI = Firxa =L 7 2 =3#5~, Stand 7 level =§§
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#o BT RGTFMR 2 Hif =y, Sliding weight - g = 1 ¢ 7 0
~ xR Pvot =8B TR 7 ¢ 7 th 2 LR 7R 2 & &
North magnetic latitude = 7 >v§| 2 JLBS -~ HER # Vertical force = #]
By F PRy, (K7 S KPP =+~ ~ 35 Sliding weicht 7 i
7 AW 72 =W 2= o
S Y KFP = F v o Pvot 3 ) Weight 2t~ 2 1E9 78y, I
?fEMEY =0 (Point 9) 2T 2 e 7 P © 7 Weight
IR DAl C R
BE k= 7 BINEE v 25 7 N = 508 0 . MNDE 7 7 = i) # Com-
pass bowl Z4L s, J£2 Bowl 2 7 9 v [F{¥if = Dipping needle in-
strument 7§i~m~F ¥, JE7 ¢ ¥ Compass bowl iy » Compass needle
HAEY ~ALf v ARZE 7 8BS LT b X Binnacle J= 5[--2
MEZLR2VrI7EAH YA, Stand »F Level =9 =~ ¥,
4+ Dipping needle #"7KF3/7 fififi = ¥ Dip ¥ v~ No error + 9
%1 ¥ Dipping needle #7KF 7 ffifi = ¥ Dip = v R}~ HF=7
W W] 2 £ 2 Binnacle = Heeling magnet 73F 7, Dipping needle 2
dt¥s " T =5 # » v >~ Heeling magnet 7 Red end(Pole) 7 | = [11])
YREIFNIEY Z2KFP=F < F Magnet 735 Lo~ _
W27 7 %8y oA 7 Binnacle = J #} > Compass bowl 7 Replace
2 v »¢ Principal heeling error »» Corrected v 2 e 7 9
Note......... )k 7 3% 3L ) BN 2 IMagnetic latitude =A%) =
VIBIVRMAE 2L, Tat FEX v HEERIE 2 _

(C) . Explanation of the method of correcting heeling error by a

dipping needle instrument_

— T e T T T ————




- i e————— . — - --—-"

i T . W S——, ——— — A — — .

PE | = 7 Shding weight 74§ 7 K25 7 {6¥8 o Jhik # Vertical force
90 7R 2 YN =45 B8 v - YN 7 BE = B 2 ~ Any vertical force
»RESE 7 KA 2 L 2 Y e 2 < &, 2 Heeling magnet = 7 ¥k
2 K72 Compass = 7 uEk » Vertical force 23 =x 2 2, fik
=M 2yHFF2~ve Error v =2 b F v,

| M = Dipping needle 73§ 7§~ @i Sliding weight / JEME? —
YR~ o~, My, Standard compass 7 gs~PHr 2 ~pLifi 7 Mean
horizontal force % = F7 (9) =#HiiE =, fit= Pivot 29 (1) &
y L2 FOME 7 KEE R 2 I v AN N 7B e v a, R K e
AR Compass 7 WRRL JCHlok 7 ~ 8825 7 B = 7« ~d6 7 fiLift =
Wy )~k J17 3 V= A F B = Y =N J) 7
Al o B =Ky Weght 2 (M7 % -
i = 7 Dipping needle 7] 7 Bypy 7L~ W =) ¥ » »JE 7
S =7 AFE (3) 7 () 2 Fi{ % » Keel 7 4% Horizontal fore
and aft iron 7 Induction ffx ¥NM» 7077 V.

(D) . W, Thomson's vertical force instrument >+ Dipping needle
instrument VR YvvE =y 7, W= IrE7 82 Hip =
M 74>, @57 One arm = g3 Shding weight 7 357 =,
Sliding weight 2 sy =3 9 2 Dist 75§ 2 15 * = Inclineds cale 7
i 2 .

AR 7 i 2 = ~REE 7 K ~% VB FlE=1E~ Spring 7 —
=@My o7 vy THM/ IRBH T T I v a< v,
Shding weight 2 {\[ifi 7 2 /» = » 32 7 Up side down =7 Vit 7

Inclined scale |k =§5~, B 7 Forceps 735+ 7 L=} ~iL
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e :0 7R =~ 3007 LA 7 YA = B 7 Sliding weight 2
L b 2= b, FiR 2 Dipping needle instrument p W2 p 4 o
AL 7 Compass 7 Bimnacle fJ=§in =37 @t/ L7 FE + 2
Compass needle 2 ffi={E7vanrBPBrARKW/, Stand Z 08 b 2
(9) . Effect of spheres on pﬁ@ipﬂl heeling error

P27 BB 2= ¥ ik 8k ER -~ Magnetic North latitude = 7 »» Lee ward 2
Compass 2 Hecling error 72 xXw= 7 7 9, fa;3+ - Principal
hecling error 7 3D 2 VIR 7 AT 2 . Ay #ILT5 R WA HE = R
Py MR > %o, HR/ _E#={E~ Blue pole RIRER 2 T
=fEn Red pole =[fi{fizxar~=7 = v 7, WTFMEER 7 37~ Blue
pole »» Red pole 3 7 & Compass necedle =4$§K &, Needle 72 JbE5
> F = Attracted ¥ v _

HE EfEEK 7 T 7~ Red pole > E#7 Blue =2 v 35 %2k
{7 BT = Needle / Je2%7 Pl » .

ML F v oo BER ~ Needle 7 i b ififh - %, MRYEAEH
7 RF v,

Tranvers soft horizontal iron =[f) & 2 HiftX: 7/ v K BEK b o X
FoWx 772, = Heeling error =% =2~ 85Kk 7 Mg =
W B AR T )

ZHs7 MEFKT » v % - BRER Y 7 DR 7 DR U 7 i = v
NRY v, JE v Bk~ Compass needle 7 L F=E*% 70779 .
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(Table 1)

Deviation table of the standard compass.

Ships head Bearing Deviation Ships head Bearing Deviation
by of of by of of
standard distant standard standand distant standard
compass. object. compass. | compass. object. COMPRASS.

N - N 390" W 3 10’ ;\ = S o I\h{; . l:)‘ ’:—F 3 !:D E
NE | NessW | 235 E| SW | Nessw | o 5 E
NNE | NpwW | 80 E| SSW | NeaW | 3 o W
NE'N N 76—10 W 13 1; i _f_;:‘:__% ; N6 30 W | 6 30 W
\E N79 50 W r;6 51; I’h_*“_ *S_‘;\_dﬂ N353 20 W | 9 40 W
NEE NS230W 19 3 L SW W Ngo co W\ ‘__13___00 ‘\\—
ENE N§330W 20 30 E | WsSW N4g6 50 W | 16 oo W
EN N84 5 W n 5 B | W /S N33 45 W 19 15 W y

E NS§320W 20 a0 1} W\ Ng41 50 W 2t .0 W
E/S N82 15 W g 3§ & W _;\_“ Xi;; 4_,1:):'_ _23 20 \\'_
ESE N81 § W 18 s 1 | \'s",\' \:; N 39 oo \;' 24 oo W
SE'E 79 30 W _1_.. 30 NW W N3 25 W 23 33 W
_;E__ N 77 40 ‘-s; i4 g0 | | N N4t oo W 22 oo W
SE 'S N7 3 W g R : ] NW N ;“ ;:::o ;\ F _lg__mw \:-

—“'-:*;'. _: ;':_;n _\\' 9 40 411 | ~ q\:— NgS 10 _\_\_ 14 50 W
S'E N69p oo W 6 oo 1 W N33 45 W 9 15 \\'_
— ) —

-

- i e o
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(Table 2.
Deviation table of the standard

compass by reciprocal bearing.

| :".‘hill’:i head Simmulancous I;ea[ing_ l Deviation
. {
Time. by standard C ‘ | 3
' Opas o8 ; standard
I Shore compass.
cumpass. Board. | cumpass.
| |
gh oM | N S I E N ¢ W) Py W
x I
9 14 N JE 8 43° E| N g W I s 30 5
. N & =
' 9 17 NNE S s13 E H ok Wi 8 3¢°8
s |
9 21 NE/N S 574 E N 4 W | 3 &9 I8
| N E
I —-
| NE/E |
f l '
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