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ﬁ%ﬁZﬁﬁoHﬁ@ﬁﬁﬁZﬁﬁﬂﬁ%ﬁﬁ_&oﬁ.Blﬂ'i
A S8 0 32 O B R O 4 S AR,




B~ AR MR 15

NVAVAAAAA S = = AN SRR UTAA A AR

LT Y VN e ol

~e

(a) CherubLog MR E AR F+FEU TZMEEAS A
lb:igﬁokﬂmmﬁ%—‘ﬁmod‘ﬂ”m%ﬁ:—"'moﬁiﬁ
Ao S 2 — W, I 4% B B — AR,

ey
L

—

—

(b) Cherubal Log S b 78 4 & 3 S, 4 7 % & ¥ + @
BEZME R 2.

(c) NeptuneLog # 1 B\ k2 A 1l i 2.2 @ 4 A /b
Stk gk~ BT B — R E T e — B R —

R ULz REHE
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COELEE T R w S E P R R AT
REEREAHBRZVERARNAKER K~ 6
B 5 A Lo J I St A 48 R A Bk A 3¢ B . B B R T 2 3O
ERERANBEMENRIRBBRBZHE AN
£ 5 N 4B R 22 Fols T 35 5P B 25 000 0 B B REE A 7 b
MMAEFZREE A EESHRAENE LA ZR
W 2 W A ok 20 B M 3 35 7 ¥ (Castor Oil) 72 46 W Tl %
MELREBRABW. LA KA P AEHEEER
.

(D) Z % B B0 W I ok W R R0 0K BB
38 bk B ol B 3t 2k 8. e R R 4 LA 3R UK v OB U 5 7 AR
BERRTESBRR T

RBEA R EH

1. B 76 4% (Log Ship) 5 B 7 2 K #i. 2t ;K 5 4 18 B W
S48 3t o IR R MM 8 34 = AR S A 4R (Stray Line)
TE—# KB ARUBHEAAEZH.

2. % # (Stray Line) 45 #f 72 #% # (Log Line) 3 5 ¥ 7
BEMZERE—OHFRARTE S S H— G &
B O RN S BRI RR
B (Reel) {8 filo

3.3 W} B (Sand Glass) 45 — $k 78 2 2.4 A O 28 1 3
TAEH AN BY E EER% TEUND YA
# + 1 # (Short Glass) K& 4t A % (Long Glass) H 1. 75 3 3 &
Z WA % B+ W .
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A VNV et

St

ﬁﬁ%ﬁ%ﬁﬁzgmﬁWWﬁﬁZﬂ%m—ﬁm
Z Y — 5 RS E . (— 1 B A5 6080 IR, — ) 1R
25 54 3600 £3.)

R+ EB D — 2 R 51420080 o3 64t

3600

BRI AR W B B — 2 R 22000 7.90 ]

) BBHBR AN MBASAFZ.EREE
Bz ARE AKY ho— A W5 eh— A 5 4% B, —
A Fr . 0 PR (H 8] (Ready). Bpig & BB R R K b
T M AR B B R (A HE A 3R E b B 0p R (4 W
(Turn)o Bk B 45 2 B B . S0 2 05 BH B WL B9 9 8. 30 09
[#1k] (Stop). B i E R Ep L AR > B R AR B E 0
3 45 My 2 S ) 4

B TE B2 0K 58 AT 6. 5 BB 78 UK W I O & 1K B B A 4R
55 K 2 35 BT . Bk 2 R R 3R BA BB B R e Al A R B R
ABBEBRBEFRBUAALRESRBKRENIAH
PRTE B8 W R W 2 T 3K OE 3L 2 B

(20) B IR % (Lead Line) W BE KRR BT KT B A Z
BERERZERAEAERE =+ (I Fathom=6 Feet)
Z B8, R 7 ¥ 7k B4 87 % (Hand Lead), 9% 1) /7 3 # 0 2R 4%
(Deep Sea Lead),

@) WANBRA LB |
L (lead) R—@EzRE@BRALEETHY
%598 X 10 %8 (Arming Hole), 25 % R W =2 B 4 3 o 155




ZHE M
20
19 veeenr
S
B
: i
Qgi- )
AN
) G
®

“hav §3

- w—

2.4 4% (Line) MM EABWR-EAHEE =+
o B €& ) L. 30 A 4% 18 4 58 (Marke). 2£ 20 % F.

=36, B B S, AR
%36, 8 7 — 4 R, A —

+ 5, L E—% + =15, % 4 — 15
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WA T A e A A

+ % 5, 8 A — % + & ¥5, T A —
=+, BERA
B ok —, W, 5 AN, — =, A B LS R
' HE 5F B¢, 4 El Deop,

@6) @K B M2 B M EAR T MY R 2 5o A
A 42— o B 7 s #e (Apron), Ji B ¥ 45 e 26, U 3 3 B ¢ k.
S6 A% 882 b 3809 R AN i 2 58 (Rail) % 8 4k (Stanshion),
VL% F 8 8.8 T 5 6 LI 2 DR 2 — 0 B R R A%
S NE A0 00 48 B 8 K. £ 6 0 W O T4 F R4 e K ML R
Ay B 3 K 5B 6 3B 75 I 22 . JU) B T 1AL AR K T AE 0 45 % 0
507K 20 R B W AR AE 1k, W —TE £ TR % 18 B3 4 B 0
JE 2 o B R L R G 2 U ¥ O 98 9 4 G O TR R
R 8 55 1A MR T b, €0 dn o IE S I L 5 d A K RS2 R AE
B I b A 22 W T R T R e

@NBEHNEE FENREEXSEE R DA R
(Sounding Machine) 7 i, Wl 3 2 #% 3. 5 7k T ¥ % % X
ERENERRISFABE=THFLEARE T
$5. 4L ¥ 52 7K 8. 2 Bl o T

SR BT 2 A R R E Sk I 68 A R

= ERE— SRR

SAF G, RS Wi, RN,

W+ T, R A, R

H ko b 2 WA I % A 46 T b

B TR B R KZ B B KRR 2B R .
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har o d

) EHNER A

1. VIS (“V” Grooved Pulley) B H# M 2 VHE®K
B i3 47 [ 8t AR (Plate). ¢ 4E 58 &% £5 7> 8 J&. 36 78 U 8k i 4
£ & J¥ ¥ (Wire Drum). 77 £ # (Spindle) % 2 & %2 (Framo), #
Z i 8. % 45 §§ 22 (Handls Socket) —, B  #§ A B # (Handle).
BiEMEwZ .82 W E. XA 5 I 2 (Check) & — 4838
Ik Bk wRBE W 2 Ao

2-%‘66%&(_1)@) EEMNBRRZIAMEE LEBEAS
CTHEZAHRZEEBEA - ML R IS RA
BB UREMBHERESTETHRETRZ

-3.ﬁﬁ(FlexibleSteel Wire) BT H SRRSO MT
HRBH=ZHH :

4.84 6% (Sinker) T — Rz HBHE ENVFRF.EH
BRI M &, VT AR W

B.EEEE AL 2 K% U8 A 1 % % (Bassnett’s
Tube) B— N E ZHBELEFARTEHELEENSY
BAWZEAHRZEM B BEEE 2B R KN H &
FHARBE LETFTHEETEEAAB.EETHA
7k Hr. (B KA B o 7K B0 B A A s Bk B I AR
B PR AEE T 46. 8D BB K Z B8 ) 4,

@0) BB MY v ok LB Ik B 1 B R 2 R
MR REZHG AR BEEET ARG LR
MR LSRR TR R MR Z G & % i (Fair Leader) 2
Wb RERERE R EREE LAREE




W% HMmAARB 21

A e

Witk B B ARREE TN AL EEME DR
RIEMU LR SRS RIBAKRBEES.RE AKX
15 171 45 Bt

G0) BiEME MR RN B2 B WX k5
18R T BT 2 B 01,2 2 I8 O R 0% R I . O
FHEERZ AR T BEAE. AR RE LERRE
Mo R0 RE KA AR ISR SRR
O 5 MY S 2 1 — YL SR AR 2 0 B A K R T 3B K R
i, A 4 A R VTR N R B R RO R SH AR
22 95 BOOR T, R TR W h. L B A 8,

(31) & B # (Thermometer) X B NFBEB K R X &
MEZHEATREAL2 T —EMZRETRERRKA S
ARBRBREHE AR ERTRER BTN
BUMBEZHEEEHETAXREFERBERIARS
1.,

3 IS (Fahrenheit) ¥ B #h. Bk B E W% . 5 ~ B A +
EEE S EBSKRESH BB

8% I (Contigrade) E B 3 A B = H . H— T H. &
BEAKRY.—FELSBS

Bl & (Reaumur) 3 & B [ ok B % % B £ A+ B 2
EAKREATEBEHLE.

ERERHEMBBRIAR
BEBER (P35 =0




292 A S

PAIANNNAA

EIKAAK (F‘—-32°)—§—=R

BEMER (Cx_g.)+3é°=F

FRBER (R %) +32=F
A RB K Rx%:g

(82) %= £ ¥ W Bt (Aneroid Barometer) 25 £ W R Bt 5k i
BAEREPTLE—GBZ28AEAERREZ R
BEABAEZBETBREREABE R REES
REZNAARABRERS QT
NUR i R W - '
B MR 3L M2 B R B L 0 8 N
T 48 ¢k # DL A 2 4F . A N\
BrUEARESIEAAEL Q@
1 4. 7T B4R 82 B B UL MR R
2 b .

(33) B4 JA, U i Bt (Baracyclonometer) i B W i #F. 1% J§
B3P W0 S B B 0 S 28 JOH S OB 25 50 du T
(30 B BT B A6 S 28 o s AR T RH SURBLAR

TR AR RZEARTH-RESE S
El B 4 B (Fair Weather). 3 1. B (Change), J& §§ B (Stormy

Weather)o 75 £ b, i 32 7 5% &t % 7 45 h 180 &6 JE 1 06 1 5%
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AA A AN o

R 26 BB 3 ol Bt T M T S A R TR P B TR 4 A,
B, G, D 1M ¥ B 4% $1 48 Bt A 35 S S0 Bk 3 R B R b 0 2B
SAERTUS—H -+ BBABREP L EAT =+
75 % A -+ 1, % C # B 838 A A+ 77 = + 8. & A D #5. JY
B REAR TG ZH LI T 2R R
5, 04 8 % B B 22 7 L. il JB 432 88 (Wind-disk) T 8 5 2. B
JA L 8 A A\ AL B 55 0 R R LM 2 ok e A
55 4 B W % SRR B, 35 B TR — Bk, A b b R T M
RUAE— PR BB EEHEA LR ILAEE
ErLEHEGEX AP REE=402 R0 — b &




24 R R 1

H 88 'E W 4 B 8 ¢

(35) L J2 W 3 2%

1. 4 4F H St 2 40 2R AR SR IE 2 7R U 8 B W AU 5F A
T 40 0 e 76 2 B G DA SR B — 0 A 0 R . UL A
2 % f. O B B v % F 4 52 5 B U W U B S O M T A
B 3R B B o D BT AE 2 5 ) AR K R

2.9 L v T BEME T A 7R B 26 B 0 3E WO R B
L1k o BF 42 2 o B fo BB B S ML T O T BR oK B TR 48
Yo s 3 0 7R 3B AR UG 4

3. B T BE 0 76 T M b T B, DL 88 W % R0 0 F AR Sk




W2 ftAME 26

A 8B % — . 7T S0 30 b o 2 b B B 4R B R B SR 8. T
W §T B F MR 0k 2 42 58 3 P 0 48 T R 2 5 1 38 2K 4.

(36) f% JB & K 5 | (Fournier Rule) & F .13 i% 31 B &

% D, PP,

PR H A2 R W 5K (R %0120, P8 B AR R
BUBREFTUGZIH BN TRZ EMP, BEBET
e AR EZEND. B F—RBNEZ b LE
RE.D; 25 55 = 2K LW BS 2 b 0 B M. 28 P, P, P, B B A B 4
JBL % Dy 45 100, 77 3 % s, 3 Dy 2 £ 7 4518 A Py, Py & fi 10
MABZHEERLES LT Hh |

B B, (Cyclone) BEMZF B RABERARE 2T #H
B2 A 2 O K 06 T Bh o2 B B B du 17°—21°N, 00 4t 48+ b
B E =t B =T mm i — 8 2 A, — A, = A, =
AZ S M 2=76mmz 2 N3%E+, F—HZHE
3=755m.m Z 3.3 A A, -t A, A A, LA Z R K

(37) Aft A B, J7 BF (Marine Anemometer) 3% %% H % K
BRARVB=4ASEEH KT B MR E NHMAN
Z AR 2k L o B R B2 B AR B R k2
B MY T 5 B 2 76 o2 T 0 IR R e 0 5 22 0 W A
Bt D 2 e VT P B A L 4 o R B R R b 4R,
BAREBEOLETRUSEFRAEBEBRMNAAD
BF— 2 M 2 % o 3% 1K By B 4R 2 WA AR e 7 n T



26 M & W

—N BRES —4N  XKRED -—-Q‘ﬁﬂiﬁ‘ BRES

0.Leerssorerves 0 0.Zeenenerses 1 Q. 4eerenes eree
0.5 00 eveeenser 3 0.6:0cvererecas 4 0.7 ereercennes 5
1.0vereersenses 6 1 eereessennes 7 1.3.. 8
1. Beesronrenses 9 1.7 ereeesnonnes 10 Q.Qeroerrenres 11
D deveressaress i2

i
””4/‘“‘ N e e s
I R /Y NN
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‘“BOXING” THE COMPASS
N—E | N—W | S—E | S—W |Points| 0 ' *
North North South South |

NIE |Niw SiE  |siw 1| 9048 45"
NiE NiwW SiE. SiwW > 6° 37" 30"
iE N3W 1B SiW 3 8° 26’ 16"
INDE NbW . ISbE; SbW - 1 11° 15" 0"
NbEJE |NbWiW |SbE:E |Sbwiw | 12 |14 8 45"
NbEZE |NbW{W | SbELIE |[|SbW} 1§ |16° 62" 30"
NbEZE {NbW3EW | SbE(E |[SbWiw 13 |19 41" 15"
NNE NNW SSE SSW 12 22° 80" 0"
NEDNIN| NWbN$N | SEbSSS | SWbS$S 21 128° 18" 45"
NEbN{N|NWDbNIN | SEbS!S | SWbSiS 2L 128 7' 30"
NEbN{N| NWbNN | SEbSIS | SWbS1S 23 180° 658" 15"
INEbN NWDHN SEDbS SWbS 3 33° 45" 0"
NEIN |[NW3IN |SE:w |sSwss 31 |36° 33" 45"
NEAN NWiN- SEIW |SWiS 33 |39 22' 30"
NEIN |NWIN | SEIW |Swis 33 |42 11’ 15"
NE NW SE SW 4 45 O 0"
NE{E |NWiw |SEIE |Swiw | 41 |47 48 45
NEIE |NWiW (SEIE |[SWiw 41 |50° 37" 30"
NEZE NWiw SEIE SWiwW 47 338 26" 15"
INEbE . INWbW  [SEbE SWbwW b 1 86° 16" 0"
NEDbEL{E| NWbWiW| SEbEIE|SWbWiW| b1 |59° 8 45"
NEBE;E| NWbWiW| SEbELE|SWbWiW § |[61° 52" 30"
NEbEE]| NWbW3W| SEbEZE] SWbWEW| 53 [64° 41’ 15"
ENE WNW . [EbE WSW 6 67° 30" 0"
. EbN{N | WbN$N EbSi8 | WbS§S 61 |70° 18" 45"
EbN{N | WbNIN | EbSIS |WbSiS 81 |73 7 30"
EbNIN |WDNIN |EbS}S |WbSiS | 6% |76° 66" 15"
N WbN EbS WhS 7 78° 45" 0"
EiN WiN 83 W3S 71 81° 33’ 46"
EIN | WiN Bl |wis 74 |84 22 36"
EIN | WIN EIS |WiS 78 | 87° 11’ 15"
at West East West |18 90° 0’ 0"
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WIE R B #EA

(38) B} Hi iF B+ (Navigation) 45 i 47 b 1k B0 AR br 22 &
4 g, D15 E 6 B 0K 1 22 B 3L Bk Ok B2 = 0 18 B 4 T
JOF BB . A B 6D B R — 2 BT 99 48 B e T (Dead
Reckoning) . T — 3 2 £ 4 JE 45 % Bh. 1K 14 48 BF L 2 5 )
Fe f B DA 4 B A L 2 B4 LB D EL S T O AR . R
3 00 2 AR R T A e B Bk OF k. X4 RIS,

1. 75 G % Bt (Plane-Sailing) 18 & # 3% 16 /& & W. M
T Ay B 52 7 ¥ e

2. B %% 18 Bt (Traverse-Sailing) At A AL 47 . B B R 2
B W 5L 75l 97 B AT 4. A BI04 i AR 2 5 B RO AL B R
I AT 2 O 1 BROAT B e A 1 2 Bk b

3. ¥ ¥ 8 Bk (Current-Sailing) [H Ay # 5% #5 v 2 B 4. A
B o ) S 3 04 28 36 A 80 IE 2 B LA SR AR 8 e

4. 75 47 R M (Parallel-Sailing) #¥ 1 1 3K % I W B 35,
B ST S AT e LA B S A, HE U T O B R L R AR R A
£ 4.

5. % ¥ 1| B (Middle Latitude-Sailing) 74 Z5 W 18 Bt B Zp
17 RER =K A UE 2 7t 0B R B 2 A B F L &R
RS2,

6. B 3 4% K W B (Mercator’s SBailing) {Atjgi_ K EmZ
i B T B4 H ALK 8 2

kEBE (Great Circle-Sailing) )% Ay £f1 3& & B ¥ i
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eV et el el e Ry Y e e "a sV ¥

o ROE S L T

8.1% & 8 B (Composite-Sailing) J5 & & B M5 47 W R
BB EUA B ERENTESKRILZE R
BWP T REZEE

G0) % BEENPFARRARAEBLERRA
T

H3 B (The Axisof the Earth) 8 8 3 W 4t 2 & 5. 5 3¢
B 7 ) 0K 5 248 #h

H3 % (The Poles of the Barth) 7 s i i 4k 52 % 35, &0 3
B2 WAL WA R

3K (The Equator) 4 58 i i 1% & %5 22 & B 3 & 4 BA
MERESALLE
P4 # Meridian) EHNEB ME.RFBEAMEZ K
W |
BT 4 # (Tho Primo Meridian) /5 B 9 4 Jf 4% 5% 2
§¢%¢ﬁWQMﬁ§mﬁﬁﬁ@me%xﬁ%¢
B2 b DR EE AT AR

#% J¥ (The Longitude of a Place) J7 JE 38 2 F 4 ¥t S 1 M
FERUFEABERE L 2RO EEBERART 4
BB AR S BT A B 78 5 B 5 8 B K
GEUES). 3t B % B 5% B 7 S0E DU W B0 Ay I 3 2 8
B, Bl 7% #2 #%  (Longitude From), B & 3 2 38 JE. B3 3 3 &
B¢ (Longitude In),

# J& (Tho Latitude ofa Place) [ 7 3 2 B &% db. T Bt &




30 M % %

ERFERZEBREFTHFRELFEERZHEL
- BE ik 19 A BE KK BT A6 AR GEDANBD. R i B R % B
R CGEUS B LAY B AL 0 2 A . B B B AR i (Latitude
From), B # 3 2 # B, H 3 B #% J (Latitude In)

# 2 (Difference of Longitude) - &% 7 8 F 4¢ 4 M) 5% 9%
BFEEZE

© #3= (Difforence of Latitude) &1 1 T 3 25 ¥E M 10 JF K
AFFREZE GSEBRIRAREFTZ 4B 0

| #iR (Distance) RERBBHMLDERHRZE
.

$ ¥ (Departure) 3% 3 3 76 VE. & 7 ) 4% W 36 MO 2 BB
S PETEEX T ET Y EE NP BN X
ST FREAMBRMETANK AN FRESE R
Z Mo

| L
VP #i W
PP ihiw
EQ ikt
PLF F 4 ¥
POP M F 40
OL =&
DO,TL #%E
\-t-A. S DT KA
c — 4 KR %M
: . ab BER
cd HEEE
of J o B
gh i ER#K




. ad

B2 REBEEN -8

b A A A A

W B
~ PE,Pa,PB,PO,YQ F4#
FT, GS, HV,JW B
"LT,RU ®RF |
FT4+GS4+HVFIWHKX=MN sh
RT 8
FQ &
P i
= (Variation) 7K % ¥R (True Meridian) £ i & F
Z ¥ (Magnetic Meridian) I 2 fAHf. 3¢ 2% B 3 R i,
£ % (Deviation) FE & B 3% Mt i 805 2 1 M6, LA 5 B
GHLRARERATFREETZALEEAE
$ #% JF 1] (Compass Course) J% J& & R MY :Z % J2 #4012
zf. | |
W Jj i (TrueCourse) PR FHRRMZE R B M E
Z A,
4788 Z B 5 fi (Compass Bearing) 75 3 3 4 it X B
EPY LT S 41 XY
Y4z W 1 (Truo Boaring) 75 W 3 4 8 Bt B 46 2
KB RKT RN Z A | |
HE #% % (Compass Error) HRERAEZR
JA I 3= (Leoway) J5#iBh RANY R#MEZ A,
A 3% 2 (Speed of a Ship) LA 1 HL BF MY 48 A IS Z AL B &
F, — i B 25 7 6080 IR, |
#8 3% #. R J 1) (The Rate and Setof a Current) Jt# T B¢




82

R ]

Py 15 B T B -2 B Mk, 36 56 0 76 3 2 3 00y, Y B AL 2 6
1 9 % 2 5 11, Ju 5% 0 A 6 . 08 90 00 3K AL B b 5 du B, B
WAt B X b ESE:E.‘

H M

ON XT4R
OM WHTFF W
SOC A% i J& M
INOM %
LﬁOI B3
INOI mixs
INOO X ¥ i

MO0 @, 75 1

LIO0 x5 W

1I8W MEA

LBOM Bz B A

|BON &%= 7 fir
Hom

Var.=Trune Co— Comp Co=Dey

Dev.=T, Co~0, Co—=Var

Error=Dev+Var

Comp Co=T. Uo—Error

True Co=0, Co+Error

Mag Co=Dev~+Comp Co

@) BB RN Z A B @) & = (61) & & 1B i

Wz EFEH Y BBREBY L
A REBEE —BEERE— S ZHHMU0R



WoR RBEBEH#N 83

- AL APPSO NN ¥ NMAAY AAAANA A VAV,

B o O B 1 IE, S 11 GO B B M U IR HE L M
(B —) 3% B 46°6'15.6 15 7,
48° 6’ 15."6 60|15.6

60 %

2880
4+ 6

2886
-+ .26

2886.26

(B =) #% o 10° 00" 67" &5 {8,
10* 00" 57" 60|67
60 95

600
+ .95

600,95 3

(B =) &Rtk 179° 59 59" 4 &,
179° 59° 59" 6059
60 .98

10740
4 69

10799
4+ .98

10799.98



34 N S

42 KBS Jr ok L 60Kk iE ML LT B K. B R B S
2 /b B 1A 60 3 2, 80 35 B,
(B —) B 863'9 T A Jk 8L
60)853'9( 14° 18’ 54"
60

253
240

13

9
60

654.0

B =) o 4733 WA FE
60)4733(78° 53’
420

533
480

: 53
(43) AR Z O M B B R AR
I 5D 5 B0 2K R B 36 % 040 0 36 OR 19 32

2 B L. 00 8 4 2, 3 ) K A8 48 B 5 At — N B B B 2
W5 2 o Y T — S B

(B —) AL H 0 £238°0°30" 2 31 i 25, = b #X 8°6' 45"
Z M0k B A AR T




Mo WemN 85

Lat From 38 0’ 80”"N
Lat In 8 6' 46"N

V.

Dlat=29° 53" 46”8

=) —AY 3 AR 10°20° Z B, B AL AL 4R 7067 80" 2 i,

Bk AR, |
Lat From 10° 20’ 00”8

LatIn 7 @ 30"N

Dlat=17° 26’ 30"N

(B =) M4 A i (8°4'4078) = B (7°370078), Jp i 2

B 1.
Lat A 8 440”8

Lat B 7 8 00”8
Dlat=3° 58’ 20"S

G4 mAtE i AR R B A o
2 5 90 A 2 F) 45 TR U A . 3R 4% S0 AR BR 3R R 2, g
BEPLRFE IR FRACE B E RS2 sk

A .
(Bl —) JE Ay B F Ak #8 34°227 007 2 3. 1) b S AT, 36 4 2

45 432.25 1 I, ) 3 B My 2 K JE B8 4T
60]432.25 Lat From 384°22' 00"N

Dlat 7°12' 16N Dlat 712 16"N
‘Lat In=41°34' 16"N
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g

(B =) %7 A B Ak # 3° 26" 007 35 7 ¥ Wi 1. 1 T A 300.5
i B HIE — o o P 0 B R UR
603005 Lat From 8°28 00"N
Dlat 5° 0" 30"S Diat 6° 0 308

Lat In=1° 32" 30”8

(B =) — A B 3R 35 1B A 1 3k A 2013.65 #5 B, % — 5 1,

&% # = & F fu 7).
60]2013 b5 Tat From. 0° 0" 0"
Dlat 33° 33’ 33"N Dlat 33° 33’ 33"N

Lat In=33° 33’ 33"N

46) MAE I > BB MBI B R A

B I R 4% B0 AR m. TR SO0 A R B B AL B0 B A, %
B EREZHMEAER AT NRUW RSB =%
22 0 A R 180° 6. 30 21 14 360° B2 2. 3t A6 B 3k At I

(B —) A IR 20707 427 3 AR T2 07 £ 3, B AR 2
 f. |

Long From 20° 0’ 42"E
Long In 7 2. 0"RE
Dlong =12° 58" 42"W

(1 =) R A i1 A (5°36' 30"E) 3 B 3y (28 W) [ 7 3
> B F T,



BB BWE#HNM 87

VWYV W VWAL AU

Long A 5°36' 30"E
Long B 23’ 00"'W

Dlong=5° 59’ 30" W

(B =) A7 AY 48 V5 2 80°0° 257, i 3K I 4K 151° 14', R R 3¢
&,

LS IYEH R,

Long From 80° ' 25"W
Long In 161° 14" O"E

231° 14’ 26"
360°

Dlong=128° 45’ 35"W

(46) Jan £ 32 X 0 W 2 80 J o ) B K B %

1. % BN SRS 3 ) 4 B B0 A0, 60 48 B) Bk 2 R, 3t 0K
BT 2 e SRS 26 L. 36 A B ok 180 i 4 B 960° R 22
) B 2 12 . A B A R

2. AEERA U KBRS DD
ZREEERE LA RANRILESR TSR ZER
15 B

(B —) A A% th 7 £K14° 207 1 . ) SE ER756.2 d5: B, 3R B) B4
AE {77 % B,




88 R A

VS VA%

60/ 75.2 Long From 14°200 W
1°15.2 Dlong 1° 16.2'E

- Long In=13° 48'W .

(B =) 3 Ay | 3 8K 165° 59’ 48 B2, 40 3L 8 35 45 8°20 42",
Pl B &Y i 2 8 5 AT
Long From 165° 69’ 00"E
Dlong  8°29' 42"E

174° 28' 42"F
360

Long in=185° 31’ 18"W

@GN EZ B RBYRPEZE A

5 T (7] 46 22 L A 2 B 2 3 G B o AR B R
Sho H5 T A8 B 58 2. B OF BB 3R b . BB 3 R 5. O R O R OT.
#—) & B - # (Lat 81° 14’ 41"N) #& it 8 H & HE W (Lat
35° 26 24"N) % 3R 3t b
|  LatFrom 3114 41"N
Lat In 35° 26' 24"N

2]66°41' 5"
Mid Lat=33 20' 32.65"N

B =) fo R S T £ 20° 5T 497, [ B s 25 T X 6° 56’ 8,
£ ok 3t b £ B,



o BR#iEN 39

WANASWNAA

Lat From 29° 57' 42”8
Lat In 6° b6’ &S

9]86° 53" 48"
Mid Lat=18° 26’ 54"8
@) i X RE RPN R B A KL R
2% JI
e A2 25 50 B) B 2 8 K. AL 78 % b (Meridional Parts) 2
B B 48 JE D 4 . U 3R 40 2 B8 4% IR, 0 o 3 L
(B —) % 5 05 % Ak B2 A0 24, BB B B B O b AR
43°6'51". B R B K Z M,
BEBAE  8324424'N mp 208107
BHBME 4% 661°N myp. 2872.60

Mer Dlat="791.563

(Bl =) 7 5 2 #8220 167 62N, 47 W £ 2 4% JE 48 38,
56'3"S, 3k B J& X 8 . |
HWEE 2216 52N mp. 1372.00
WU AME 366 8'S mp. 2166.70

Mer Dlat=23b38.70

(49) sk B ARk B A
UBZEMEE OB REE AR PR N
i, 5 5% B0 . (Ju . NE 2 SW, X SE 5& NW. o E— +

BASENERNWHRFK MR AREREE  \T|—
BB E Al T8 8 E AT SN B %) 8




40 M W

mewwm\m\wmw

S0 A0 o 2 o2 B Bl B ok T R
B —) B 2% 8 E. 18 35 7 39°W. of R K35 T
| Var 3 E+
Dev 39° W—

Compass error =36" W

(] =) B 2 4536°38" 46"E, § 22 8 2° 48' 45"E, R } =
#H To |
Var 36° 33’ 45" E+
Dev 2°48' 45"E+

Compass error =39° 22' 30"E

(50) dn g AR i, B 2 B B SRR 2 oR Oy I B
B )
U BT W B A 5 1D LT IR LB 3 SR e A 8 4%
(Bl —) B &5 B ESE & B 513W. g 2 8 15 {E
B, ] SV, B I 22 8 126 4o R ] 5 [
Comp Co ESE S 67° 80" OO"E

N Leeway 13 Point 19° 41’ 15"
g - 87° 11’ 16"
W W
T Var+ Dev 8° 50" 45"E

True Course=8 78° 20’ 30" E

B =) 52 5 5 f 5 NNW. /& ) NE, B, B 3 2 24 %, /8 =
A5°W. | 2 240K, R ] # F I



W REE KW a4

Comp. Co. NNW N 22°30° 0"W
N y Leeway 24 pt.  28° 7’ 30"
A
/

w % E 650° 37" 30"
4 ~ Var. 4Dev. 21° @ W
)

True Course=N 71° 37" 30"W

B1) 40 I 7 1, 06 3, B 35, JB 1), JB I 2 R 5 5 O 1) o

3%

EREmPARFHAMGR BEABRELEEHAR ER
= 2 045,

(F) —) & % [ 28 NE=N, Var. 5°20'W, Dev. 12°W, & i} ESE

BEZIUW. R BEEY M.
T. Co. N 33° 45’ 00" E;
N
L A Leeway 11° 25’ 00"
46° 10’ 00"

C[ W Comp. error "17°20' W
Comp Co.=N62° 30’ 00”1

B ) R J5 1 45 S 63° 23'W, Var. 8° 20'E, Dev. 10°4'W, :&' B
8 7 f.

D.=10° 4W T. Co. S63°23'W
V.= 820'E V4D 1P 44''wW
Err. 1°44'W C.Co.=865° 7'W

(52) 75 i 48 Kb 3% (Plano-Sailing) b ok BF I 2 A 3 88



42 Wi w W

WO W W WV WO WA

N NSNS N W NN

ARFAREAZARZAASE-FHEA=SAR
ABG.EXARFAEBRZLAHKLBROT.
BAMEAED, K#aBHKE NEd

A BEE FACEMRE. LBACE F M.
R /4K | |
218 o B oQinA . a=0CxSinA
‘Vﬂ?u . ¢ ‘
e (co_*ﬂb |
ﬁ' EI] . Dep=Disthin Co.rereeees f-.-...'...’.....;(l)
B (Dep;ﬂc — b ‘
a X —é—=CosA 2. b=CxCos A
& th%'Dlsthos G eovreesmeseenssnsasssans (2)

b —%=SecA :. O=DbxSecA

Bl Dist=Dlat X Sec G0 w-reerrereesissrisns (@)
& _ '
X % tap Co.
| = de ..... e sesessn.ssesnssacestEiuEs
g0 Tan Co: ”_P_dla : _ 4)

1 b 4 S 1 B B, B, AR, JF () O o S0 3 B
THEXB AT RRUALARIFIRFIEEA
KA AR RZ,

(B —) 3 A 1 At £ 82° 22", (i) ESE i 205 #f B 38 3 % %

P 8% 16 2 4 K
¥ Dlat=Dist Cos Co. =205 Cos 67°30'
w A____p log206 231175
Koo 2

““B.log Cos 67° 30' 9.58284

8 log Dlat - 1.89459 -



- Rt - S 3 3 48

Dlat=78.45=1" 18’ 278
LatFrom 32°22 ("N
Dlat’ 1°18' 278

Latin=31° 3’ 33"N

(B4 =) — M 13 3t #38° 4 iy SExS i 47, 3 3t 4K ¥ 50 %
B2 3 B SO R T 4R S0 2 R
Dist=Dep Cosec Co=50" Cosec 33* 45’

log 50 =1.69897
Tog Cosec 33° 45" =0.25526

log Dist 1.95493

. Dist=89.998 Miles

Dlat=Dep Cot Co=>50 Cot 33* 45’

log 50  1.69897
log Cot 33° 45’ 0.17511

logDlat  1.87408
. Dlat=74.83 or 1* 14’ 50"S

LatFrom 88 4/ O'N

Dlat 1 14’ 50”8

Lat in=36" 49" 10"N

(B =) A7 Wy 1 T W o B, 4T 109 8 B IE O B S it
A3 45 10130 B8 ok 2t O 1 LA L



44 Moo W
N i€ . Dist _ 109

—a Sec Co=piat ~ 73

o7 R log109  2.03743

"5 -

5 ) 3 log 73 1.86332
| _ ————

8 log Sec Co 0.17411

Co=8 47°b57' 56"W-

Dep = Dist x Sin Co =109 Sin 47° 57’ 56"

log 109 '2,03743
log Sin 47°58' 9.87078
log Dep 11.90821

Dep=80.95 miles

P —

(B ) A5 — e AL B At 4R 340 3 b 5 4R 1 3K AL W6 05 [ A
ﬁ‘oﬁ-—';{bﬁ36°32’xmofﬁlﬂﬁfﬁﬁl52fﬁi§go*aﬂﬁ‘m)ﬁ

Z 75 8 SRR A

N
\

Doplsz’

- Lat From 34° O'N
Latin 36° 32'N

" Diat 2° 32N or 152 nriles
= Dep__ 162
g Tan Co=pr-=7e

log Dep  2.181844
log Dlat  2.181844

log Tan Co 0.000000
Co=N 45°E




WMo BEBEEDRN 45

N RN A ST N NI NI N NN NN I

Dist =Dlat Sec Co =152 Sec 45°
log152  2.181844
log Sec 45° 0.150515

log Dist  2.332359
.. Dist=215 miles
(63) ih # 78 Bb ¥ (Traverse Sailing)
(Bl —) — AR 4L L AR 28°32°E B B AL T 20 8K 5 1. R
0BT B) 22 4% BE HE — 1 2 O 1 AR R

1. NW x N, 20 miles
2. 8W, 40 miles
3. NE X E, 60 miles
4. SE, b5 miles
5. W x8, 41 miles
6. ENE, 66 miles

o D1 Dep
True Course | Dist N 3 & W
N 33°45' W { 20 '16.6 11.2
S 45° W | 40 . 28.3 28.3
N 566°15' E| 60 . 83.6 . 49.7
S 45° B| 5 . 38.9 38.9
S 78°48 W | 41 7.8 1 402
N 67°80' E| 55 25.2 61.0
- 754 75.0 149.6_ 79.7
N8y  E| 70 | 750 79.7
4| | B9




46 | B

0"N
24"N

Lat F'rom 28° 3%
Dlat

Lat in=28° 32’ 24"N

Course and Dist 1nade good =N89° E, 70 miles

(B =) A AL 42 A # (Lat 17°40'N), ] — #E 3¢ E by N3N J7
MHMEE00HERZBMATRAMAT RHEF MR AR
O Ik

1. N60° E, 35’

2.8 by W§W, 48

8. East, 50’

4 NE by N, 40

5.8 by E, 86

HRROBZEEH—-BEZHFANARBERFEED
W2 RAR

- . Dist Dlat Dep
urse is
rue Lot N ) E W
N 600 E 35’ 17.5 30.3
S 17 W | 4¥% 459 14.0
East {1} 0 50.0 -
N 34 K| 40 | 83.2 92.4
S 11° E| 8¢ 85.3 6.9
50.7 81.2 109.6 14.0
50.7 14.0
s 72 E 100 30.5 95.6
N 73 E 200 58.5 191.3
N 4 E 181  89.0 95.7

——




BoE RBEHEDN 47

Lat A 17°40" N

Dlat 30°.68
Lat  17° 9/6N
Coto B=N4TE

Dist to B=131 miles

S ——

Co and Dist made good =S72°E, 100 miles

W1 =) 44T I 2, 0 T AR 5D 0 A0 3 v, 1 A B 2 A s,
LMt B HL T A di A e 396 2 v 7169 B, 6 45 i B
K BB ROl EE, HAHREA S LAE W
M 5 £ (7] 47, 19 SWEW #1610 i 1. 4R 4 4 W B o) 30 B 3% IR
R % MR AT 2 (1 0 LR

|

o

wonne-715 —-mo




48 i '

AV AV AV AVEV AV AV, W v v

Dlat Dep
T.Co | Dist
N 3 E W
A|S4w ! 1080 | 715 | a5
S18W | 700 661 | 215
C [S51°W | 610 : 387 , 471

Dio A,Dlat=715'S  Dte A, Dep="745'W

D to C, Dlat=387 S

Cto A, Dlat=328'S

Cto A Co.=8 40°W

—

Dist =427 miles

—

D to B, Dlat=661'S
D0 C, Dlat=337 8

C to B, Dlat=274'S

C to B Co. =S43°E

—

Dist =375 miles

—r—

B . 95 ) B = £ %

La=#k%=820%

D to C, Dep=471'"W

C to A, Dep=274'W

' DtoB, Dep=215'W

D to C, Dep=471'W

C to B, Dep-=256'1

(64) ¥ ¥ 10 Bt ¥ (Curvent Sailing) ¥4 ¥ 48 Bkt 2 %k f B



WoE BEER 49

WWAANS g

S

b HayA=B=DE=

Log Hav A=log(8—b) 4+log(S—c) — (log b

+loge) .

A R -t L A I N L N - L e
2 Ak —E MRS ZAR.

G g:f=SinG:8inF
. -_foin(_}_= .
h £ .. = 'SinF fX Sin G %X Cosec I
g & H Log g =log £ +log Sin G +log Cosec F*

LH =180~ (/F+ £G)

A MR R —B R 2R

B-C_b—ec o, A
2  b+e COt—Zq

° . Log tanB—;—O =log (b—¢) —log (b+c) +

log cof %

Tan

a:c¢=Sin A Sin ¢

Log a=log C+log Sin A +log Cosec C

4. 50 38 SU4h — . ok 4l B R A

. i1l
Sin A = 28l B

b
c b
B/\f\c . LogSin B=log Sin B+loga

—log b




50 R I -

W

AVAVAVAV VoV,

(B —) F A 11 T A 7 B o B = H T N B A —
i B4 BA 5 AP 1$ IR 2 Eby S 85 . B B A KR
2 J5 W RALRE F T

~rene

15 A 28 e Bh. AD =100 {8, 55 Y 15 4 BIFF 7T 4T 2 OF [ AR
FAC=UX1LAMZRBE N K B H—FIT A AD

BO.# ABAS B M 2 MPR AL RE L
44  /DAE=45°
ZEAC=11°1H
DAG=56°15"
AD 11RO

ZACB=130°—56° 15’—;: 123° 45’
£ A ABC A, 41 Ad=42, BC =100, ~/C=128°45', 7] #& % (8)
2 &k LABC # AB &,
A-B _a—b c

tan 5 a -]-b cot -—2*'
a=100
b= 42

@—h= BBiesectrerrasraioriirnaiiranes log 1.76343



AN

% WEEN 51

R AT AYAV N VoV U VoV VeV VA a4 a avaa A

a+b=142.cccccriviiiiiiiniinni, co, log 3.84771
%:-.61** B Brervivess BRI log cot 9.72796
| log tan 9.83910

A-B 1218 68"

& A—?’:’B = 98° nt 30"

. LABC= 15°48' 36"

. ZDAB= 15 48' 36"

& LDAN= 45

. ZNAB= 60" 48' 36"
T. Co.=N60° 48’ 36"E

C=b8in C Cosec B
log 42=1.62325
log Sin ¢ =9.91985
log Cogec B=0.56471

log ¢ 2.10751
C=128".18 &) 1 P= #i &

(B =) 445 # B 18 A\ B 38 85,58 £ 3 By 5 NNW &

HEaEZER KL EEFHRAB=ZEFEXBFR
Mpirsd .M RIEMZAMABBZH W,

A Bk B W 3l WD 4 AD 2 B B 16x35& 1k

56 5 B,

BUARH al‘}os‘iiﬁﬂéﬁifﬁﬁfﬂﬁloﬂﬂl)ﬁ[ﬁ]at}e5ﬁﬂ



52 i &

A A AT A A VAN W W AW WA W L W W W W Ve W

4 i, S B [ 4 2% 7 B4k 4% i # DB, f — [J ADBC, Ul ZSAB
1 A% AL 7 1. ZNAC 15 ¥ ¥ 7 .

7 AABC /4, 41 AB=8¢, AC=66, 7 {f T X 3k Z,

Q== Bhresrenveraceasaiasans HavA=(S—b)(S_c)
_ be
b= 56 .............. Co log 2.25181
c= 8deeereearereiniennnnns Co-log 5.07572
S= 908
b= ADeerrerreriennennieeanns log 1.62325
Se—g= 1deereeriarermannernneeees log 1.14613

log hav A =9.09691
ZBAC= 41° 24’ 30"

ZBAD= 41° 24" 30"
& /SAD= 22°30" 0"

—

#Y fiC 5 ) Ep 3% £SAB =863 54" 30"E

8 2 H . 4t L NAC=180"— /SAC=180"—63 54" 30"
—41° 94’ 30" =N74° 41K,



#omd BB KW 58

GEEY T LN E IR eI e
Wz — B B 0SS W ) 2 NOTW 5 o0 . [ 2 B
BT JF 01 36 47, 34 3% F F% [ € 30 B 09 36,

. BABSHBMISHEL Y2
T ERATZRAE KWL
o< s MEIADRBMEEEUD A
YTTAT T b RS S L4 AC &
" o DO, #& — [JABCD,

/NAB % f§ 3% Z J . AC & 4%
B Z AR

4 ¥ AABO P, 41 AB=10", BC=3', /C =45°-4-67°=112°
% F &Rz

log 3=0.47712
Co-log 10=1.00000
log Sin 112*=9.96717

log Sin /A =9.44499
ZBAC=16°9
ZBAC+ /NAC= /NAB=16°9'}-45°
—N6I° 'E &9 X AL Z W
b=a Sin B Cosec A
log 3=0.47712



64 R S

log Sin. 51° 51'=9.89564
log Cosec 16* - 9'=0.65572

logb 0.92848
o, b=8.48 i ¥ 45 BF 2 E &,
80+8.48=3.63" MAMGT =M AT =47

(B8 1) A7 — 4 B B A A\ T2 Ak A 1) SSE 5 Bt o, B —
1B 4R, S B - VO 4B 1 W 0 2 9 96, B 00 25 SBAE Oy
. R ¥ 2 O ) 583 .

N

i A 5 78 72 . 1 SSE 3 AC .
B 8 = % BTk SE}E ¥ AB
#. /A 1% % # CB 4 — [JACED,
/NAD 55 ¥ 2 % (. AD 5 3 3 #,

45 A ABC [, b=12,0=14', /A=28"8.{k T & R Z
0-B_oc—b,, A

—

2  c¢+b 2
c—b=2 log 0.30103

0+b=26 colog Z.58508
!25..__14: 4' log cou 0.60108

tan

2

C—B_ 17
02wt 4

C+B_ e 5o
. 2 R

logtan S58 9.48714

L/ ABO=68° 62’



BB REEN &5

ZBAD =58 52"
NAD=#— /SAD =180~ (50° 38'4-68° 62')
=70° 30’
¥z J5 m 8 N70° 80'E,
a=bSin A Coséc B
log 12 =1.07918
log Sin 28°8'  ~9.67350
log Cosec 58° 52'=0.06764
loga “633@
‘. a=6.617miles
6,617+ 13=0.617x §=4.41
W8 2 36 0 45 B S 4 41 8 B
W F—ERRAHEERZMAS R IEE UL 3 —
BB OK N i L BT B R b B AR B A B
fii, 2 5 () SR AL R T
N DABBERATHRKLBR
e A e AC. B AERR /K I 4 A BE 2 M B
X C 5l BO . B ¥ 2 & 3,
—'CS . i /BAC BAY BT Z H . AB &S
s it B
ot G040 = 52
log 60 =1.69897
log 30 =1.47712
log Cot Co 0.22185°




66 fi ® 1w

Al

i B 32 2 b (9 45 S30°57' 48"F,

AB=AC Sec Co
 log 50 1.6989¢
log Sec 30° 57 48" 0.06678
- log AB m
4 78 45 68.31 1 B,

% 1 50 25 4 2, 30 55 Bk B 26 Af 98 3¢ b 05 7T 2 K H W
35 30% 4 55 58 18 I, 4115 % 5 JB b ok 5 15,

CBI5R) 77 3K 165 ko 26 A F 26 3 2 SSW 5 0 B 26 8 2 R,
RS A7 4% B9 09 K Jy Z S by B 8 ¥ T A 8K UL E R E A B

LN D FHERTRNAERUSR2Z
% | S 0 RiBE,

w A E .

D | ° EABMZEEBR X &M,
A S R ¥ 2 J 1 % AC, Bt F /b 5% )
/ s \3¢ 47 =98 % & BO. 4 7 ACBD,
s i) /SAD % I W 2 J 1. AD 5 #

i,
#E A ABC i1, b=20', c= 25", LA =35 45 7 {& b X R 2,
o+b=45Colog 2.34679
c~b=5log 0.69897

.g; .16°52' 5" log Cot 0 51800

logtan 9.56376



BB AR

T v

-C—-B

OBoger
G;B 78175

L ABO=5% 0/ = = /BAD
Z/SAD=_/SAB+ ZBAD =22 30' +-53°0'5
=85756°30'6W & WX 2 7 I3
a=bSin A Cosec B
~log20 . - 130103
log Sin 88° 46" - 9.74474
log Cosec 53° 0’5 0.09760
' loga 1.14337

a=13'91 gNAD=13'.91, B RALHE

13'.91+5=2.78 o145 B K A 2 S 7.
b 58 9% W7 i ¥ & 3 (Inspection) i

. D. lat "Den
T.Co .| Dist - _
N 8 E W
SSW 25' 28.1 9.6
Nbyw | 20 19.6 ' 3.9
196 | 231 | | 185
| ' 19.8
sww || |53

B W7 B & F i, A NRE @SS,
14+65=2.8 18 45 B} % 71, ST6°W 45 J 1 e



68 W w

MWVMVVMNWW\MMNW“N\’\.-U«

\ e

Bl p) 192448 T A =+ A8 48 MBS A 3R E AR
A, 5 50° 107 75 £ 19°28" 2 5 2F v, 0 4R 48 L B WA 9% ok, F K
H 4 W5, Ke 00 A 6L, B o 2 L #4900 47 W £ 19°59 Z i T k.
W2 3 A SR (0 U o A T B
 LatA 490 47N long A 19° 59'W
LatB 50° 10N long B 19° 28'W

Dlat 23'N Dlong 3S1E

B

latA  49°47
latB = 50° 10

299" 57"
mid lat 49°58'.6
‘Dep=Dlong Cos mid lat=381'+4Cos 49°58'.6
| log 81" 1.491362
log Cos 49° 58,5 9.808293

log dep 1.2996565

Dep=19.93

_Dep _19.93
Tan Go=—57 ¢ = o5
10g 19,9 vereeeersermnernnsiraranans 1.29885
108 23 orreresnrrsrnrrensiinienes 1.36173
log tan 40° 52 «eeveeer enerasssaes 0.93712

¥ 2 0 1 8 N40°62'E,



el ) 59

Dist=Dlat Sec Co

10g23. ......... RETRTREERRERREY e ..1.36173
logSec40"52' .”.“”_”h“ ....50.12135 )
log Digt .............. errereses wene .1_48308

. Dist=230".4 1niles

B A B 3% 3 30 4 3
30'.45-18*=1'7

W8 45 I 2 5K o 45 LT,

(65) Zp 47 48 Bk ¢ (Parallel Sailing) #un B a, b, 28 #h ¥ [
© %% 2 W 4, PaB, PhQ % 838
¢ MBZFFREQEREPA
i 4. O 25 # % P O 45 3 ¥, 75, 3%
# AO, QO 3% # Ea 3 Qb 55 7 4
THEDLDEEMBTFFRZ
o FH#.EQHE W L&
Hbda % QOE fi. B A 45 M
4 T4 2 FE A, 0B B 4R 4

arc ab _ ad _ ad’
arckEQ EO ao

=Cosa6E=CosEa
1. Meridian Dist=Dlong Cos lat

Dilong

=811 aod

2 A <2. Coslat=

& mer.dist

3. Dlong :Mer Dist Sec lat




80 | % W

~

B —) % 3 A 3 (Lat86° 128, long 18" 'E) = B # (Lat.
35° 12'S, long 28° 18'E), Variation 6°7.5W, Deviation 11°W. 3
EhmRME

LongA 18 GE
longB  28°18'H

Dlong  10° 13' or 613'E

Mer Dist =Dlong Cos lat

=613 Cos 35° 12
log 613 =92,78748
log Cos 35° 12'=9.91230

log Mer Dist  2.69978
e 36 4R 45 600.9 18,

T.Co.8§ 90° 0 E

V4D  17° TEW

872 5% 5E

& 7 8 8 72 62" .6K,

B ) — B R H R Z R B E
2 7 1 NS4W A7 110 38, 2 {8 35 48 11°W. @ 2= 5 6°F, %k 8% A%

2 3 pr,
Comp Co N 84°W
V4D 6w
True Co. N 90°W




WMoR BEREN 61

L ol

Dlong =Mer Dist Sec lat
=110 Seo 41° 10°
$ 3 Travorse Table &%, Pl Dlong {i Dist, Mer Dist {& Dlat, Lat {f Co,
R I O
# 3 73 Dlong =146 miles W

Long From- 140° O'R
Dlong O 226'W

" Longin =137°34'E
Latin=41°10'S

(B =) e M oy Ak #%49° 36', V6 KK 8°40° 2 ) E W A+ &
B, X I E A = T [ 8% Y A2 1 R,

N LatA 49° 35'N
A L‘ g Diat 15’8
W . LatC=49° 20N
Bl———C
s 2% - Dlong B to C=M. Dist Sec lat
=25’ Sec 49° 20’
#HBVE
- long B 8°40'W
Dlong 38'E

Long C=8 2'W

(B ) A5 — 5 HE, & 4t A 49°567, T8 #£56°127. 6 3¢ 1B 3271
mﬁoﬁmé‘—'&3mﬁﬁﬁﬁﬁﬂ&o



62 B
Dlong = Mer Dist Sec.Lat =271 Sec 49° 57"
log 217 2.43297

log Sec 49°67° 0.19148

AR SRR YA A A )

log Dlong ~ 2.62445
Diong =421 20r 7°19'E
long left 5°12'.0W
Diong  7° 1.2E

longin =1°49'.2E
B EEEEI4.2,

(B ) 348 s — By (lat 5O'N, long 20°F) i1 IE 1 A% 600 &,
2,8 (1 IE Ak KL% F P X 3 R IE 3 47 400 2000 3¢ £ B 05
45 3 HK 20% BY 3b & B K 1w AL 3k fE T B
"o Dlong=Moer Dist Sec lat =600 Sec 50°

log600 277815

Tog Sec 507 0.19193

log Dlong- 2.97008
Dlong -—-933'.4

—_Dlong .
lSec lat= Mor Dist

log933.4  2.97007
log 400 2.60208
log Seolat ~ 0.36801

Lat in =64°37' 6N



B R W 63

latloft 50° O N
latin | 64° 376N
Dlat  14°37'.6N
or 877'5 bW 3t 1 AL BF A 18 Bk,
(I 4745 & % 82 A, B 45 Fl B % # (lat 805, long

Hﬂﬂm%AmEﬁ%BmEﬁ%%Bﬁﬁﬁﬁﬁrw
R B A ZE 7 R,

N long From (B) 140° O'W
3 ' loné in (B)/ 141° 10'W
l A Dlong  (B) TOW
* Mer Dist 6f B=Dlong Cos lat
=70’ Cos 30°
log70  1.84510

log Cos 30  9.93758

log Mer Dist 1.78268

Dist of B=60".62W

A, B 3 3 5 . 3 408 7%
Dist of A=60'62=Dlat
Dlat = = 1°0’ 37”8

lat loft (A) 80°0' 0”8

Latin (A) 81° 0’ 37”8
e A A i 3 T RRB10 377 IR,

W11 B A A, B a7 A g = 49,4 [ B 2% 3 (lat
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16° 55'S, long 5°43'W) I Bk, # 7 @ = 3 & (lat 7°67'S, long 13,
W) R ABAR M EWALFEX B ZEEH R EL
. T B JI 3% 10 I At At 5 B 00 2 40 5 AR 42 W ) IE 5 A
B {7 A 55 Bl H 4 41 % T 1B

LatH  16°656'S

LatI 7679

Dlat 7° 58S or 478 miles
‘Long H 5 43'W

Longl 18°69'W

Dlt;ng 8°16"W or 496 miles

Mer Dist of A =Dlong Cos la
‘ . ~-498 Cos 16°55'
log 496 2.69548

log Cos 16°65'  9.98302
© log Mer Distof A 2.67850
Mer Dist of A=47 7.0 miles

G A ﬁ# A 478-:—477==955 miles

Mer Dist of B =498 Cos 7° 67
log 498 2.69548
log Cos 7° 67’ ~ 8.99581
log Mer Dist of B=2.69129
Mer Dist of B =491.2 miles
(4 Bﬂa & 478-+-491.2=969.2 ivg

. 969.2—965,0=14.2 miles




EEE LY 65

A HB /b fii 14.2 miles, # A 2k B

(56) sp &% T Bt ¥ (Middle Latitude Sailing) - Ju /i Bk 3 1%
B, (1) 2R A 02 90 38 2 72 3. (2) OF 1 AL oK. A R R b (8)
ERERMAHNBAETEZRN B R Z.ERE LGS B
258 K. R A, BT 3t 4% 15 0P ¥ 2Z 38 B A R BR B 0 8k IR
B 7 4% IS 10 B vk B
( (1) Mer Dist=Dlong Cos Mlat
(2) Dlong=Mer Dist Sec Mlat

Dlong Cos Mlat
Dilat

Mer Dist
‘Dlong -

B
s

(8) Tan Co=

\(4) Cos Mlat=

(B —) %5 At F A 33 (lat 27° 80N, long 14° 20'W)., i} i 3K &%
66 15, 2 B it (lat 29°456'N) 3K 1. ] B 3#h #& 77 £ BE.
B B & ¥ (By Calculation)
LatA  27° 30N
TatB 245N
267 16'
M.lat  28°87'.6

Mor Dist _ 66’ _
Cos M. lat Cos 28°37'.6

=86’ Sec 28°87".5
log 66 | 1.81954
log Sec 28° 87'.5  0.06661

Dlong =

log Dlong 1.87616
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Dlong =75'.19 or 1°15' 11"E
Long From 14° 20’ 0"W
Dlong 1°15"11"E

Longin =13 4'49"W
B ) XA LM A P 1§ (2t 265, long 100°17'W) % Z, 48
(1at 0* 0" 0”S, long 92°0'W), Var 11° 15'E; Dev 3°W. 3 % #% BF %
Z BB J5 0 | AL R

BB B (By Tnspection)
LatA  26°0'S

LatB  0°0'S

Dlat  26°0' or 1560°
M.lat  13°0'S
TLong A 109°17'W .
Long B 92° O'W

Dlong 17° 17'E or 1037"
_ Dlong Cos Mlat _ 1037 Cos 13*
TonCo. ==t~ 1560
=N 383°E
True Co. N33 0'E
V4D 8° 16'E

Comp Co =N 24° 45'R
Dist = Dlat Sec Co. |

=1560" Sec 33°
= 1860 miles



%:ﬁ-ﬁ&ﬁm .

(B =) — A & T #2220 20", T #% 90° 40 3 ¥, [y N3 50E
g5 H B B AT 266 L. B T R A

il 8
Dlat=Dist Cos Co

=256 Cos 82° 60/
log 256 2.40824 -
log Cos Co. 9.92441

log Dlat ~ 2.33265

Dlat=215"1 or 3°35' 6"N
Lat From 22°20° 08
Dlat . &8 6'N

Latin 18 44’ 54”8

LatFrom 2220 0'S
Latin  18°44' b4"S
g(41° 4 54”3
M.lat  20°32 27"
'Dlong = Dist Sin Co Sec M. lat
—956 Sin 32° 50’ Sec 20° 32’ 27
log 256 2,40824
log Sin 8250 9.73416
log Sec 20° 32’ 277  0.02853

log Diong 2.17093
.. Dlong=148.2=2°28'12"E
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WNVWWW
Long From - 90" 40 O"W
Dlong 228" 12"E

longin =88 11'48"W

() 19) 25 A B 2 5 % (lat 84° 29'S, long 18° 28'F), I N48°
95'W 5 Hi K, 4~ A 480 . 3R i My 2 48 £,
R &
Dlat = Dist Cos Co
=480 Cos 48° 25’
Gt ) =821’ =5°21'N
Lat From 84°29'S
Dlat  5°2IN
Tatin =20° 89
Lat From 84°29'S
Latin  29° 88
2]68° 87"
M.lat  31°48'85
~ Dlong = Dist Sin Co Sec M. lat
=480 8in  48° 25' Sec 31°48".5
(i #) =8698ec 31°48'56
g HR)=4280r 7T 8 W
Long From 18°23'E
Dlong -7 W

Longin =11°20'E



o BEERN

CFD) A 1 3 H (lat 51° 18N, long 22 6'W) Fa 3K T ¥
5 10 B B A A7 0 28 o 3 B P 5 504 0, #0275 T80 .
6 A S 4 8. 37 AR 2 5 1 3 O,

2

Latleft = 51° 18N
Dlat 13° 6'S

7 "
'E Latin =38 12N

786

56

Latleft  61°18'N
Latin 88" 12N

- 2[89 30" -
M lat 44 45
Diong = Mer Dist Sec M. lat
564 Seo 44°45'

log564 ~ 2.75128

log Sec Co.  0.14863

log Dlong  2.89991

Dlong =794.2 or 13° 14’ 10"E

Longleft 22° & 0'W
Dlong  18°14' 10"B

Longin = 8° 51’ 50"W

Dlat _788
Dep 564

log786 = 2.89542
log 564 275128

Cot Co=

log Cot Co. 0.14414
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Courde = S35° 39'.7E 4
(B %) 28 4k 42 TR kA7 — A 11 S38° 16 1t . 8 B H £

@ﬁﬁﬂﬁﬁmiﬁo#ﬁﬁﬁmﬁﬁo*%ﬁﬁ{S‘ZEﬁﬁhﬂﬂ’f
3 i Z 88 B,

_ Dep 564
e Dlat=gy Co tan 3316
logh64 - - = 2.75128

log tan 33°15° 9.81666
log Dlat . 2.93462
Dlat==860.2 or 14° 20".28

Gos Mlat—Mer Dist_ 564

“Dlong 786
log 664 - 275128
log 786 . 2.8954%

log Cos Mlat  9.85586
Mlat=44"8'N

Dilat+ 2= 14° 202+ 2="7°10" 6
Mlat 44° 8 40"N
Dt ) T 6
Latleft =51 18' 46"N

Mlat 44° 8" 40"N
iDlat —) 7°10° 6". .
Latin  =36°68' 84'K
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ol NN

(B &) 1924 28 A B + T 98 4 B8 7 A th 3E B (tat 28°13'N,
long 63° 14'W) i Bl i = X R e Jt AR T N M.
1.NEXE,63xpﬂes.

2. N By W, 48 miles. .

8. NNE, 172",

4. SSW, 24 miles.

5. SELE, 56 miles.

P B A AL 2 BT PR R e — E 2 05 R RAL A

. ~ Dlat Dep

| T.(.J/o Dmf; N 3 5 -
N 56 E | 63 | 3852 52.2 _
N ir w | 4 | 411 9.2
N 25 B | 172 | 15683 67.2 |
S 2 W 24 | 221 94
8 53 B | 5 | 1331 | 439

) 2406 552 1633 186

55.2 18.6

N 8 B 28 1854 1447

~. Co. snd Dist made good = N33'E 235 miles

LatA  28°13.0N
Dlat 3 B AN

LatB =381 184N
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LatA ~ 28"18.0N
LatB  81°18'4N

2169° 31'.4
Mlat M
Dlong = Dep Sec Mlat
1447 Se0 20° 45".7
g #) =167Eor 247E
Long A .63 14W

Dlong PATE

Long B =60"2TW

(5T) JB. 3 #5 B B ¥ (Morator's Seiling) 9% #5 3% K Ko 3R
£ 2 5B 7% 19,35 7 7R T O v R R R 35, B B IE L B 1060 ¢
EEEN EEUATFFRTASHEFSERZHN
3

N 'z W
P f g1

o o
d’ d
o , ¢
b b
ap m

U v u v

B 0 IRE . 5% & 6883.68 T 45 4% & 6860.24
i, — P T B W IE W B T 4% 4 7 B A 4R 3. T 3 B I BUA
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% Ji 1 2 95 O 9 4 42 40 P [ 2 AM, BB, CC' &5 4,

ERFFRMEXEERARTHRIAENM 2R G S D
o % 42 W & 3L 58 B [ 2 9% B 39 88 45, 1w AM, BB’ &, {8 &
Z. B, 7T fliam; Vb R RBEZ MUV 414, £ b1 Z B am,
b'beeo B B AM, BB 2 T, 3L S8 B 2 B 0L 9 R M 2%, BB IR
5 [BD. B Hc 3 78 T 89 % K dn T B 9 0K B M BR 2 — % A R

T W

~ .

o
™

A la

U v w X Y 2
FEELEATFFREMTFASEBARELTS &K%
W A B % HB, 1C, KD 25 38 (3t A0 € £ 5E) 40 8. B &6 R o 3
ZWM UV, VW, WX &, 4u T [§ OF=UZ

Dlong =Mer Dlat tan Co.
=

ﬁ Dlong.
Tan Co= g Dat

(B —) v 35 — K T A 3 09 B 13 D 1 (Lat 24° 26/ 46"N,
long 118° 4 8"E) ‘#t #F 1 3% (lat 1° 17’ 13"N, Jong 103°51' 16"E),
P48 0 47 6 o Mk A5 HE LA B T
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W N MUUMUUMUWW

Lat From 24° 26’ 46"N (E Ao R np) m. p. 1313.30
Iatin = 1917 13"N m.p. 77.30

Maridiaqa-l Parts

Dlat 23° 9’ 33"S or 1389'.5, M. Dlat 1236.00
Long From 118° 4’ 8"I
Longin  103°51' 16"E

Diong 14° 12" 47"W or 891.8W

Dlong _ 891.8
Mer Dlat 1238

log891.8  2.95027
log123.86 8.09202

Tan Co=

logtanCo  9.85825
. True Co=835°48'65W
Disﬁ = Dlat‘Sec Co
= 1389.5 Sec 35° 48'.5

log1389.5 3.14285
log Sec 35°48'.6  0.09099

e ]

log Dist 3.23384
. Dist=1713.5 miles

L —

B =) 3R T T 8 R R ) AR
LatA.. 53188 long A.  76° 14E
TatB.  56°25' long B. 78 13'E

Variation 1% points E,: Deviation 8°E,



WE mEH 6

) ’ .

I..ﬂt A' . 53° ‘18'S;llllll.l‘it!l:'l-lttom'. -P' 3793 78
Iﬁt B- . 56‘ 25'8.,-.«1-1---; ------ m_ P.' 4118,85
Dlag 3 TSor187S  Mer Dlat 325.07

LongA. T6°14E
Long B. 78° 13'E-

Dlong  1°59Eor 119E

__ Dlong _ 119
Tan Co=gfer Dlat ~326.07

log 119 207555
log325.1  2.51188

logtan Co  9.56367

True Co=820°7" 10"E
T.Co =820 7 10"E
V4D = 22° 4 O"E

Comp.Co =842° 11’ 10"E

Dist=Dlat Sec Co

=187 Sec 20°7’ 10"‘
log 187 - . 2,27184
log Sec 20* 7' 10" 0.02735

logDist 229919
Dist =199 miles

———
—

(B1E) A A — 1 1 3w (16° 65'S, 6° 44'W) [ 839
218 J5. 1 4 1120 3, 5 3% A J¢ R 2 854 K.
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WA

Diat = Dist Cos Co=1120 Coa 39° 27"
log 1120 3.04922
log Cos 89° 27" 9.88772

logDlat ~ 2.93694
Dlat==864'8 or 14°24".8.
LatA 16355 8
Dlat' ~ 14° 2488
LetB =30°19.88

B o e —
. DS G Surmn —r——

m.p - 987.53
m.p. 191151

Mer Dlat 943.98 |
Dlong éMer_Dlat tan Co
=943.98 tan 39° 27
log 943.98 ~  2.97493 |
log tan 39° 27 - 9,91533

log Dlong - 2.89026
Dlong =1776.7 or12° 66'.TE
LongA 544 W
Dlong L 12° 56" TR
LongB =T7° 12'TK
¢ PH) -—-ﬂ{} Eh X iR (htB?"N long 22'5B'W) i B, 1m) N83°
19’Eifﬁ1‘l‘oﬁ El &ﬁkﬁ%ﬁ7%ﬁamﬁﬂﬁ§ﬁi&#
kfE T &




PSS B,

Dlat=Dep Cot Co="786 Cot 33° 19’
Log 786 2.89642
Log Cot 33°19° 0.18224

log Mer Dlat  38.07766
Mer Dlat=1195.80

Mer Dlat .1195.80
lat 837°m.p.  2302.63

loglat  3588.43
Lat in=51°12' 18"N

Lat From 37 O O0"N

Lat in 51° 12’ 18"N

Dlat  14°12 18"Nor 852.3
Long From  22° 656'W.

Dlong 1% 6E

Long in = O 50'W

Dist =Dlat Sec Co
| =852'.8 8ec 33° 19’
log 852.3  2.93059
-log SecCo  0.07798
log Dist 3.00857
. Dist=1019.9 miles
(B T0) & 75 4G A — 25 88 BH 35 3B (34° 47'.78, 20° 0'TE),

865° 30'W . i 1656 1. 3 3 & ko P Bk B o2 & AR B T
R BE B B & ¥ 1K (65°59'S, 67°16'W), Var 15° 20'W, Dev




8 MW W
11°20'W, 3k 3 A5 1 WAL .
' Dlat = Dist Cos Co = 1650 Cos 65° 30’
log 1650 3.21748

log Cos 65°30°  9.61773

AT AL S AAANL AL LA DT

" logDlat  2.83521
Dlat=684.2 or 11°24'.2

lat 3 34, 47'.7S  m.p.  2229.66
Dlat 11°24'28 m.p. 313285

lat & 46°11°.95 . M.Dlat 903.19
5 15 T #46° 11,9 R,
Dlong =Mer Dlat tan Co
 290.19tan 65°30
log 903.19 2.95578
log tan 65°30'  0.34130

log Dlong :9».29708
Dlong=1982 or 33° 2'W
Long & 20°0'.7E
Dlong 332 W

long 5  13°13W

£ A T £8 13" 1' 18" J8,
TatB 4601198
lats  b55°59° S

Dlat 9° 47'.18
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M- A A

Long ¥  13° 1'3W
Long#® = 67°18° W
Dlong 54° 14".TW
m.p.  3132.85
" m. p. 4072,12

M.Dlat 939.27

~ _ Dlong _3254.7
Tan 0o o Dlat ~ 939.27

log 3254.7 =3.51255
log -939.27=2.97280

logtanCo 0.53975
True Co=578 54’ .3W

T. Co S-73° 54'.3W
- V4D 26°40° W

85100° 34'.3W
18¢°

B&EH =N 79 95’ TW

Dist=Dlat Cos Co
=587,1Cos 73° 543

log 587.1 ~ 2.76871

log Cos Co 0.55716

log Dist .8.32587
. Dist=2117".5 4% &
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A e a3 A A AVAVEVE FENE VAV, ¥y

(B8) A I %8 Kk 3% (Great Circlo Sailing) JL W # 2 AE 2 3
6. Ay A 1 B0 2 A B o 3 AROR G R O e 2B B Ok 9
S, 77 5 M B

o . P4 H 46, 295 B R 4. D 25 H
-\'mﬂmnmﬁﬁﬂ2?¢mjbﬁ
AT RUEL LPID 15 %W 2 %5 W, LPDF 2
D HRZARKBRESAREET
21 B R

_ h,ﬁ 0-+hav (p~c)
Fl) Hav 2= where haw §=Sin p Sin ¢ hav p.)

(2) Hav z=Cosec z Cosec cv/hav p+z~cv/ fiax p—2z~c
(mj —) A A Ay A Hs (56°N, 50°W) = B i (70°N; 10°E), R
T 0 2 0L B B A B £ |
LatA 50N  LatB  70°
Co-lat  40° Co-lat  20°
LongA - BO°W
LongB  10°E

——

Dlong  60°E

2B MR IR (1) AR R Z.
C=40°log Sin 9.80807
P =20° log; Sin 9.53405
. Dlong=60°loghdv  9.39794

loghavd 874008
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A AU A N IS SIS NI SIS NI IS S AN PP At PSPPSR

Nat hav 05496
C~p=20°Nat hav 03015

Nathavz .08511
z.=33° 55’ .4
'& ﬁl'f, E =2035.4 iﬂo

Co PAB 7 {K 88 (2) 2 K 3k 2,
Z=  383°55 log Cosec  0.25338

- C= 40 log Cosec 0.19193
C—Z= 6 b
P= 20

S= 26° & zlog hav  4.85345
D= 13°556'  gloghav 4.08331

loghav A 8.88207
. ZPAB=32, B %1 ¥ I £ N32'E,
W (2 2R Kk PBA#,
Z =33 bb’ log Cse 0.25338
P=20° log Csc - 0.46595

e e,

Z—P=13° b5’
C=40°

S=53°55'  1ilog hav - 4.65643
D=26° 5  jloghav 4.35345

— —

# £PBA=94  loghav 9.72921



82 it 1F

WMWVVW\J\MIVWWW‘AW P o o

180°—94° =86 Ep L 2L 05 5] =NS6°E,

i B2 =2035.4 90, 3 A8 5 7 10 48 N32E, 3t 4% Wi 6 88 . 36
= #% T 45 Ne6'E 22,

M B T BRSO A0 B o B B 34 AL R 48 2108.7 I 3t O
() % & 5 No5°E, 71 J43% ¥E M 2 A B JB & B o 4 B B 1l
B8 R E L X R

B =) o AR i 5 42 % P B (HWAN JAH). th 3 3
Xt ¥ (New York,lat 42° 46'N, loﬁg 76°W), [ ﬂ'_ﬁ_ﬂ mEZ M
¥ (Liverpool, lat 53° 25'N, long 2° 59'W), B 3} It Al B R 41 ¥ )4
%) B Z H G,

Lat From 42°46’ Latin - 53°25
Co-lat A1 14 p= 36° 35’

Long left  76° O'W

Longin -~ = 2°59'W

Dlong 73° 1'E
C=47"14'log Sin  9.86577
P=36"35log Sin  9.77524
P=731loghay . 9.54895

- log'hav 9.18996



- e -

W oB W

Nat hav .15487

- C—p=10°39" Nat hav .00861

Nathav .16348

Dist =47° 42’

B NLR A 28621,

d=47"42" 1ogCsc  0.13098

c=:47°14  logCsc  0.13423
d—c= 0°28'

p=36° 85'

S=87" 8  iloghav 9.00408

D=36° 7’

dlog havy 8.982G8

log hav ~N8.95197

ZPNL=16°16'7

& % W 5 ] 8 N15° 15°.7E,
d=47°42 logCsc  0.13098
p=36°386' logCsc  0.22476

d—p=11° 7
C=4714
8=58°21' iloghav 9.37591
D=3 7 jloghay 8.95268

Jog hav ~1.:8,71433

ZPLN=26"18'7

83
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180°—26° 18'.7 =N163° 41'E
—~8 26°19'B
i & B 7 [ =826°19'E, |
(69) I & %8 %k 3% (Composite Sailing) % A B #s 7 X I
bz AR RN T B 2 R B A Ok B B % 2
RABBREPMABFRBEEEH S EARKE B R
ARBEXAXEARRE = A,

REZABZEEAROC M KB B LH KEH
A % 90°, : |

383 A 90% A 3L = & — A Fh90°% — A 2 905,

B A /R 90% Y 2L B 33 OF A A 90°% 3 K A 90°% R 3t 3 3%
7 A 7 905 ,

(1) Sin of middle part=Cos of Opposite part

(2) Sin of middle part="Tan of Adjacent part

(1) Sin ;Z d #8 4 & Cos 22 B 3.

(2) Sin Z wr #F & j Tan Z 2 #F. |

ARREZABA—AR—BERATERE AU L
T2 3R R R A 3 B BB O kB FE ST K B B N

4 #n Sin AB =Cos (90°— AC) Cos(90°— C) =Sin AC Sin C,

J1} Sin AQ=Sin AB Cosec C, 1t i ¥4 3,
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WVWVWWMWVVWMVWWMM

(Bl —) # #% B A (Lat 50°N, long 20°W) = B (Lat 55°N, long
90°E). /i iR A& B AL AT IR B B 4750 60% 4 Q) o 3t ) #i b &
BIMZHFM QEARBREZMAEAGOEZHFHLZ
Rt 7o

Tl vt o g

Sin PC=8in A Sin PA
Sin A =8in PC Csc PA

log 8in30°  9.69897
log Csc 40° 0.19193

log Sin A 9.89090
Course=Nb1°4'E
P Sin B=Sin PD Csc PB

-log Sin 30°  9.69897
D g logCUsc35®  0.24141

logSin B 9.94038
Co. B=860" 39’ .68

Cos AP=Cos AC Cos PC
Cos AC=Cos AP Sec PO




35

R W R

log Cos40°  9.88425

logSec30°  0.06247

log Cos AC  9.9467 2‘
Dist AC=27°48}'=1668}"
Cos/APC=Cot AP Tan PC
log Cot 40° 0.07619
log Tan 30° 9.76144

log Cos ZAPC 9.83763
ZAPC=46°31"3

Cos BP =Cos BD Cos PD
Cos BD =dos BP Sec PD
log Cos 35° | 9.91336
log Sec30°  0.06247

log Cos BD 9.97683
Dist BD=18° 563" =1136}'

Cos/BPD =Cot BP Tan PD-

log Cot 35°  0.16477
log Tan 30° 9.76144

log Cos /BPD 9.91621
/BPD=84°27".6
Long From  20°W

Longin 90°E

Osmgtrs et

Dlong 110°H
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ZAPC+ ~BPD=80°58".8
Dlong Between C & D =110°—80°58'.8
=29°1".2 or 1741'.2

Dep=Dlong Cos lat
= 1741’2 Cos 60°
=870.5 mileg

7B %1 J5 W) 45 N61° 4'E, fiii 72 48 16683 i,
me % 25O [ 8 S60° 39'.6E, fi 2 & 1136 i,

125 1B 2547 B 1 2 #i 2 4 870.5 3,

(B =) v B 3 38 40k 5% 42 2 9 BY. th H %k % 9% (Yokohama,
36°26' 24"N, 139°39' 13"E) 13 ) 3 ¥ % 4 1 (San Franciseo, 37°
42'N, 22°26W) HIB A M R B H R4 R EFTE L Z 8
BEF

Lat Left 35° 26’ 24"
Lat in - 37 42
Co-lat 54° 83' 36"

Co lat h2° 18’
Yong Left  139°39' 13"E
longin 12295 W
262> 4' 13"
360°

Dlong= 97° 65’ 47"B
Cos APC =Cot AP Tan PO
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I NNt NN

LV e

log Cot 54° 33’ 36"  9.85238
log Tan 456° 0.00000

log Cos/APC  9.85233
LAPC=44°37
Cos BPD =Cot BP Tan PD
log Cot 52° 18"  9.88812
log Tan 45° 0.00000

log Cos ZBPD 9.88812
£BPD=38928'
ZAPC+ /BPD=44°37189°23'=84°
Dlong Between C & D =97° 55'.8—84°
=18°55'.8=835".8
Dep=Dlong Cos lat=835".8 Cos 45°
=591 mﬂes

BRERTBLZMBER L—E

(B =) — POAY B AR A2 3 B 1 B, ) K B B o AR
£ 1600 ., 4~ 40 3£ 50 B 5 (50 45 S66°W. ) 36 5 5 4% J B 45 25
2% 1 & Fo

N89°16' w
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Sin PV=5in A Sin PA
logSin66°  9,96073
log Sin 48°  9.87107

logSin PV 9.83180
. PV=4245'6
B AR Z R0 BB 90°—-42°46'.5=47"14' 308,
Sin AV =Cot A Tan PV

log Cot 66° 9.64858
log Tan 42°456°'.56  9.96595

log Sin AV 9.61453
AV =24°19' = 1459’

BV =1500'—1459" = 41"
Sin BV =Tan PV Cot B
Cot B=Sin BV Cot PV

log Sin 41 8.07650
log Cot 42°45'.56  0.03400

log Cot~B 8,10050
/B=89°1¢'
% #s B 22 O 48 N8 16'W.,
(60) # # B 72 2} % vk (The Day’s Work) #i # B 82 (Log
Book) . 75 A B B B J JA B2 9% DA 40 A A — 4] B0 35 22 8. An

R S HIETE T 0 A 8B B T 95 08 B A 2 B R
0 28 3 T 2 2 58 1.0 2%, B e, BB 35, R B4 L 0 O R




90 CRL W K

B2 H 1 ROR R R R R A (8 5 v 6 T B R B
B3 LR 6 B KR S5 T4 2 8RR . R0 BE I 2
68 485 45, 76 4T A {3 OB B, B 280 W B — — BP0 28 I R 98 LR
o HLBG R 4 R A A AT B DA B 0B R R 2R BE VT I AR
2 0 e BLEF = 2 i T A A Ju 90 2R 2 T AR i A
B 2 DT AR W & R W B2 R

% b 9 8 — R.75 % JA B Civil Day) B & PR B R R 2 4
AHES—H BRI P 2H M0 0B B2 6L R
BB 2 J7 T S5 e SR A 2 — T 5 ) R LT B
B A, Y 8 35 4 7R 18 Bk 3 2 — FR O 2 b

MBHRZHAETTFRB.AL AR TR LR
I3 02— R R 4
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NN NNV A e
Log of the
S.8. « ” from to

H | Speed o * |Compass Wind Bar. |Patent| Day of the
am kts(10th ouee Error - Ther.; Log Vl&;eek Month
I ‘ emark
E3

3

4

b

6

7

8

9

10

11

12

y Account Co. & | Bear-
Position at Noon{By Obs: or 113111812 Elega 3?
Bearings . land
1
2
3
4
b
6
7
3
9
10
11
12 :

Wells Sounded 6 a.m. &at 6 p.m. | Ballast Tanks 6 a.m. & at6p.m.
Fore Hold----Inches--+-Inches Forward:s:«:- Inches++--Inches
Main Hold----Inches::--Inches
After Hold:+--Inches----Inches Afterward-+++-Inches::+Incheq
Ship’s Draft—Forward ceeeecactccecese. Aft.........‘ ......... * L
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©1) BF % 2 3 HI

LR R AR EREEE S AR
WH .

LMME BMEHMBEEREBE N BB RS
(9. B8 3 AL B A A

3.9 3 o 10 3% e B &k 05 19 T 22 R0 48 200 B R
. B) B R & 2 42

4. 1% % 5 1 B AL 4% L 15 R (Traverse Table). 35 74 % 22
B B V. 4 0 0 AR B 28 48 St 2 AR AU B DL 2 W 8 —
B i R R |

BUARE MARBEMMRINE T MR

8. 3k i - 8 I,

7.4k Dlong=DepSecMlat Z AR R EXH U Z R K
72 4 2 4 A T R U 5 8 B 2 UL |

(# —) — My § ¥ # (lat 20°10'N, long 80°30'W) i #&. A1 47
F 21 2% # (9. NWxW 72, ExN.25', NxE4E 240', 8SW 80,
E x 58 54 3R A 12 7 5 % B 3 K — I 7 1. AL R T

_ Ture Co. ‘ Dist N Dlat g o) ﬁp W -
N 66°16° W 72 40.0 | -b9.9
N 78°46 K 206 . 4.9 24.6
N 1658 E | 240 | 229.6 | 70.1
S 22230 W 80 73.9 80.6
STWwbH6 E | b4 . 13.2 b2.4
Co & Dist made good.,  274.7 87.1 147.0 90.6
' 87.1 90.56

NI1ITE 196 187.6 - b6.b
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LatA  20°10° O'N
Dlat 3> 7' 36"N

LatB =928 17’ 36"N

TatA  20°10° 0"
LatB  28° 17 86"

2]48° 27’ 86"

M.lat 21°43 48';
Dlong =Dep SecM lat
=56.5 Sec 21° :43' 48"

log 56.5 - 1.76208
logSecCo  0.03200
log Dlong 1.78406

‘.'. Dlong = 60.8 or 1°0¢’ 48"
long A 30°30' 0"W
Dlong 1° 0'48"E

long B  =29°29" 12"W

B =) = A+ B IE S AR 8 (lat 58° 40N,
10ng5°%&£ﬁﬂﬁhﬁmﬁﬁmﬁﬁ+imﬂﬁ'ﬁ‘IEﬁ
WNW. [ 2 8 5°30°W, = % H 2 I 4, ;wt'rmmn,m
MY — I 52 7 ) 5% AR ¢ Bt Y 7€ (7 RX 4R I



94 B
LA Titour 12158 [oous 43
lﬁﬂﬂ@+ﬁ_ Fm | g l!Hour BT Course Dej. g Remark
{6 2 (WXN| 8W || 1 _|6[6] West [T°20'W, |
2 4] 6 1 2 [6(6 BEB
316| 8 "3 |74 28° 7.6'W
Z16] 8 4 [713 -
5|6{ 6 5_[4(b
6(3( 9 E] 6 [4|0] SE F10E |= B8 MM
712 7 |NNE|4#°20E] 7 [5]8 P34 15 BT
8140 -8 [4]7 Ty Z i
9|6( 8 |F9 5|0 y 1S e
10 (6( 8 10 {6(2
1|72 1L |7)0
1271817 12 1610
¥ N4 0 W
V+D ~ 83°3T.5'W
True Co N 78 31.6'W 16
W—Hp N 184 W
V+D 3¢° 7.6'W
N 114° 52.6'W.
T. Co.” S 66° 7.6'W 32'.8

#oHm N2Xsy E
V4D 23° 47.5'W
P, Co. N 1°17.5W 817

B=Fm 90 W

V4D 86° 27./6W

T.Co. 854 32.5WSL.S
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BmAm 84 O F
V4D 18° 57".5W
T. Co. 863° 57'.6F 387
HRERBEFRBSIES
V4D 18 57.6W
T,Co. S18°67'.5ES
. “Diat Dep
True Course | Dist N g i W
N 7837 W | 16 2.9 14.4
"8 65° 7 W | 82.8 13.6 29.6
N 1°17 W | 81.7 | 8L _ 5
SE4#32 W | 313 17.9 95.6
S 6357 B | 38.7 7.0 34.8
S 1867 & | 8.0 ' 7.6 2.6
346  &6.1 37.4 70.1
| 34.6 37.4
887 W 89’ | 216 82.7
kBAEBB—EZF R AW
— Z R 2 15 39 miles
Latleft 58°40' N
Dlat 9168

latin =58 18'.6N
Bee 40’ N

58° 18'.6N

2{116° 658'.6

M. Iat" =58 29".2
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Dlong =Dep Sec M lat=82.7.8e0 58°20".2.
log 82.7 1.61455
log Sec Co 0.28175

logDlong . 179630

Dlohg=62.66 or 1°2' 33"W

longleft = 65°0"° 0"W

Dlong 1° 2 88"W

longin =6°2 83"W

(ﬁ“)“ﬂ +£BIE4‘-..;E% (19°55'N 179° 57W) L=

z & i Eﬁl&ﬂﬂzNW%Njhoxiﬁﬂﬁ-i*mﬂd&ﬁ‘
7 1 25 NEJE, | 2 % 24° 20E. 3 X 0 E 4% Jt AL T 5 8%
o B8 R 3L — T 2 O ). AL BB MY 2 3L, |

Dist Dem
tion’

Co. - | Dev. | Remark

NEIN (19°40'R
T . |Variation
jof the Co-
mpass 2}

Points B
SExS838( 3 E ACurrenﬁ

. — Qg’?lf'p(the d
1 S ip(mag)
Ni'W b° 40'Wiw ost 23

knots
hour for
all day

noon

Ho

=

Course

NEIN

SExB [FE0E

W x NIN| 14W

= : bII
S| 0| 00| ~3| | &) | Cof po| k3| !
oo| | oy o | <l | i (| | en|

10

(Y
o,

~3] cof 3] onf el o] ] | ] ] ] o [
o3| =3 10| O] =] ©| o] =] o] 3| o n | F| &

M| 00| O D] = O 4| O il O | =J [

12

b
N

W Hhh B4 1B
V4D . b5 16'E

True Co. -818° 6'W 14/



ok RREN o

H— A N8 MR

V+D  56°16E
- 91° GO'E
T.Co. 888 10B2V

WoHf 858 4R

V+D '33°48'F

T. Co. 8 0 I'E17'4
B=Hhm NT°EW

V4D 16° 56'E:
T, Co. N 59° O'W 282
$m A NS oYE

V+D  6(°86'E

T. Co. N8y 68E 22"
WEHEFHE 825 19E

V+D 33 66F

. Co. 8 8 37T'W 15
WAKE N 2w

V4D 25° 16'E

T, Co. N 16° 49'E 81’
WA N OW  24hx2y
Var 80°56'E =24x}{ |

. Co. N69* 4W =66




28 - M W W
— : Diat T
T, Co. Dist X g 3 W
S 1 W | 14 13.6 — 31
S 88 B | 21 | 0.9 27.0
3] 174 17.4
N 59° wW | 288.2 | 145 942
B 93 - 23.0
S 6 W | 15 _ T 14.8 2.3
N 17° E | a7 29.6_ 9.1
N 60° W | 66 |- 34.0 T 56.6
" 78.1 - 46.7 69.1 86.2
M—EHRIES o7 o2
N 41° W 42 31.4 27.1

—

Latleft ~ 16°65' N
Dlst ~ O8I4N
Latin  =20°26'AN
19° 65'

20° 26 .4

Lat left
Latin
92]40° 21' 4

Mlat - - 2010°7
Dlong =Dep Sec M, lat

=27.1' Bec 20°10'.7
(e #)=20'W
Long left
Dlong

179° 67T'W
20w
180° 26'W

longin  =179°84'F
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7

(4 1) Lat 36° 42'N, Long 4° 15"W, Comp Bearing N36°E, Dist
o', |

Course Dist Wind Leeway Dev. Var
1 Sw .26 ENE 1I° 9E 20W
9 WSW 650 East 6} 2E 20W
3 West 74 ExS T W 20°W
ANWxW B0  SSW 22080 B'W 23°W

Find the lat and long in, and the direct course and distance

made good.

Compass Bearing 8 36°W
V4-D 11°W
True Co S 26°W 20’
1* Co. 8 46°W
V+D 11°W

S 34°W
L. W, 11°
T. Co. S 45°W 25’
24 Co. S 67° 30'W
V+D 18° O'W

8 49° 30'W

L. W. 6° 45

T, Co. . S56°15'W B0




100 w W W%

- 84 o, 00w
V+D 20°W
S 61°W
LW, 70
T, Co. S 68°W 74’
4" Co N 56° 15'W
V4D 28° O'W
| N 84° 165'W
L.W. 29° 30’
T, Co. N 81° 41'W 50
Dlat Dep
Co D N 5 E W
S 9% W | 9% 22.7 10.6
8 46° W ' 9p 1T 17.7
S 660 W | B0 98.0 41.5
S 68 W | 74 T DY - 68.6
N 6 W | 60’ 23.6 44.1
0.

-Co. and Dist made good 23.5 836 182.5

1
b

8 68 W 196 2.6

——e.

Lat A 36° 42'N
Dlat 1°13'S

TatB  =385°29'N

217211
M, lat 86° &




anAnAAn AR

by C ompass N9°E, Ship’s head East, Dist 2} miles, Var 30°E,

BB BERERN

Dlong =Dep Sec M. lat

=182.5 Sec 86° b’
log 182.5 2.26126
log Sec 86°5 0.09250
log Dlong 2.35376
' Dlong =225.8 or 3 46'W

- Long left 4° 16'W
Dlong 3 45'W
Longin =8 1I'W

101

(B 3) A Point of land (lat 22° 16'N, long 116° 7'E). Bearmg

1 | Course Kast | Dist, 45.2Wind SSE Leeway ¥ ptiDev, 6'W)
2 ' ESE ,, 32.2 ,, S 1}, 7,
8 ,, WSw| ,, 844 ,, 8 [ 2, BB
4 2 ENE| ,, 89. > SE i b°W|
5| , _BxN| , 989 , SExS " 5"}WJ'
6 3 E%N 13 19-2 22 SSE 111' 3 3 I
7 y, N86El , 180/ ,, 8SSE 1 »
8 [(Mag.Co)ENE| ,, 19.0 ~For 24 hours

Comp Bearing 89° 0'W

V4D 5° 80'W

T. Co. S 3° 30'W 2.7

1#C- 90° O'E

L. Y 2 49'E

N 87 11'E
V+D b° 30'W
T. Co. N 81° 41'E 46’.2



1 L.

2% Co,
L. W.

V+D

T. Cq.

8% Co.

L. W.

V4D

T. Co.

4 Co,
LW,

V4D
T. Co.

5% Co.
L. W,

V+D
T. Co.

S 67 S0E

14° 4

S 81° 34E

6° 30'W

S 88° 4'E32.2

867°3UW
200 30"

8900 W

6 K

S96 W

N84 Wsd4d

N 67° 30'E
8° 26'

Nb69° 4'E

£ 30'W

N b4 34'E 394’

N78° 46'E
8° 26’

N70° 19E

6° O'W
N 65° 19'E 38'.2
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6 Co. N 81° 34E
L. W. 14° 4
N 67° 80'E
V4D 5 O'W
T. Co. N 62° 30'E 19°.2
7 Co., N86® O'E
L W. 14° 4’
N71°56'E
V+D 5 OW
N 66° b6'E 18’
8 Co. N67° 30'E
Var 30'E
T. Co. Né68 E19
L ~ Dlat De ,
Course Dist N S 7 W
S 3230 W 2.7 ' 2.7 0.2
N 81°41' E | 45.2 6.4 447 B
S88 4B | 32.2 1.1 32.1 .
N 84° W | -844 . 8.6 34.2
N b4 34 K 39.4 22.8 32.0
N 6519 B _§8.2 16.9 i 34.7
N 62°30' & 19.2 8.8 17.0
N 66°56' B 18.0 7.1 16.6
N 68° B 19.0 7.1 17.6
Co and Dist made good.  71.7 3.8 1947 34.4
3.8 344
EGT’ E 178’5 67.9 160.3

L

|
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PO T N e AL Vv Ve

 Lat left 22° 16’ N
Dlat 1* 7.9N
Lat in ==93° 23" 9N
Lat left 22°16' N
Lat in . 98° 93" 9N

9145° 39".9
M. lat 29° 49'.9

Dlong=DepSec M lat
=160,3 Sec 22°49°.9

log 160.3 2.20403
log Sec 22°49°.9  0.03543

log Dlong 2.24038
. Dlong=178.9 or 2°58'.9E

Long left 116° 7" E
Dlong 2 53 .9F

Long in =118 1' B

1% 3 B % 4 R MK 208 — i (60° 10N, 4 40'W)
Z 18 FifE Al 22 S6CEE A i Bh 1 S12°E 45 By 41 15 3. % W 26
= 3 B 1 S50°W 45 B A 12 3.8 3 A\ 4l XL i /) NE A
16 30 B% oR 26 — 10 2 7 ) S A0 BL M Y T 22 4 2 4 4RO
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e A A e VA VAV AV L VLV VPV VIV VYV VWV . - -

T. Courso | Dist |—x— |55
N 60° W | 20 | 10.0 - 17.3
S 127 E 35’ 34.9 73

S 600 W | 68 437 | 52.1
N 45° & 15 |~ 10.6 10.6 -

| - .920.8 77.9 17.9 69.4

20.6 17.9

il 57.8 51.5

S 4 W

Lat left 51° 10’ O"N

Dlat 57’ 18”3
Latin = =50°12' 42'N
Lat loft 51210 0"

~ Latin 50° 12’ 42"

2]101°.22" 49"
M.lat  50° 41 21"

Dlong = Dep Sec M. lat

=51.5 Sec 50°41’ 21"
log 51.5' 1.71181
log Sec Co, 0.19823
log Dlong 1.91004

Dlong =81'.29 = 1°21' 17"W
Long left 440 "W
Dlong 1° 21 17"W-

Long in =6 1'17"W




106

La VN

A .

(91 k) 4 WA WS 3 1 (4952 6, 6 2'W) A5 M 2 A
#% B TE N70E, 48 6 3 18 T 26 i Uk (i) N2OW My %, £ 0 22 3K

HBETRBFUARKANOCE SR 2EES T+ —8

% R AR RAF 2 WH — & ¥ =8 4 2 SW i i W

TMREES RS BRE SR N R

BET.
) Dlat Dep
True Co Dist ~N g B W
87 w | ¥ 1.7 4.7
TN 20 W | 200 [ 18.8 6.9
N 400 E 46’ 356.2 29.6
S 45° W 75| 5.3 5.3
Co and Dist made good  54.0 7.0 - 206 16.8
' ' 7.0 ' 16.8
N 15 E 128

49 . 47.0

Lat left 49° 52' 6N
Dlat 47" ON

Latin 50° 39'.6N

Lat left 49 52'.6

Lat in 50° 39'.5'
21100° 16’
M.lat b0° 8’
. Dep _ 128
Dlong =55 M. Tat Coa 50°
log12.8 1.10721

" log Cos 50* '9.80807

Iog Dlong = 1.29914
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MMWMMNWWWW\MNW\MMWWMA
.. Dlong=19.910r19'65"E
Longleft . 6°27 0"W
Dlong 19 55"E

| Long in =6> 7" b"W.

BIA) B4 A B8 5N, 179° 10E), 72 2 A 12 45 5 1) 455
NW x W. 41 55 22 B 4% % % [ 55 ENE. (@ 2 & 1TE. 4 3t # T
RIS 1. 4% 0 K % B 18 AY 2 3 £ 4 58° 13N, 174° 14'W, R

3 10 % B 2 3% % du 01, |
Comp. Co. Dist  Wind Leeway Dov

ENE 2  SE 1pt  1I'E
E 3¢ SSE 2, 16,
NExE 32  SE 1, 12,
E 38" 8 31, &,
NE}QE  1I'  SE 1, r,

NEXELE 33’ SE 1,, 14,,

Comp Bearing S 56° 16'E

V+D 28° E
T. Co. S 28° 16'E 22
1% Co N 67° 30'E
LW, ' 11° 15’

N 56° 16'E
V+D 28° OE

7. Co N 84° 16' 42"
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2% Co.

L.W.
V+D

T, Co.
3% Co.

L. W,

V4D
T, Co.

4 Co,
L. W.

V+D
T. Co.
b"™ Co.

L.W.

V4D
P, Co,

. ® W

90" O'E
92 80/

N 67 30'E
33° VE

N 100° 80'E
879" 30'F: 82"

N 56° 15'E
11° 1§’

N4b> K
20° E

N74  E32

90° O'E
36° 34’

N 63° 36'E
25° O'E

N 78° 36T 38"

N 50° 88'E
2 49’

N 47° 49'E

18° O'E

——r—r

N @5 49'E 1Y
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NN

8" Qo N 6L 63'E
L. W. 14° 4’
N 47° 49'F,
V+D 81° O'E
"T.Co N78° 49'E 38
. Dlat Dep
True Courae Du;t N g B W
S 28°16" E 29’ 19.4 10.3
N 84° 15" E o 4.4 41.8
S79°380 E | 32 5.6 31.6
N74 E | 37 8.8 30.8
N 78° 36’ B 38’ 7.8 37.3
N65°49 E | 11" 4.5 10.0
N 78°49 B | 33 6.3 32.4
Co & Dist m. g. 31,3 25.0 - 194.1
25.0 ' ’
N 88° E 194 63
Lat A 58 5 N
Dlat - @8N
LatB §8° 11'.3N
Lat A 68* & N
Lat B b8° 11’'.3N
2}116° 16'.3
M lat bg° 8'.1

- Diong =Dep Sec Mlat

=194.18ec 58°8'.1
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WWVWWMNVWMWW\NW“WW

log 194.1 2.28803 |
log Sec 68°8.1" 0.27745

log Dlong 2.66548

Dlong =367.7or 67’

long A 179 10R

Dlong 6 TE

186° 17'E

‘Long B 174° 43'W

Long B 174° 43'W

Obs. long 174 14'W

Dlong 20

Lat B 58° 11'.8N

Oba. lat 658°13' N

Dlat 0 1'7N

Mlat = 580121

Dep=Dlong Cos M lat

=29" Cos 58°12'.1
log 29 1.4624C

log Cos 58°12".1 9.72177

log Dep

A ———————

1.18417

S Dep=l§'_E
R ARBRAER R BERZESS
+ &,



B=w XXX H#EW 111

W N

= E ORI HE W

(62) K F it W (Nautical Astronomy) 75 & K & 2
B0 0. 3R B 7 A AR B K R AR O BB RO R 3E X A .

(63) X 3R (The Celestial Concave) HF A HE . 3t 4 BX JE, 4%
ABRERBRKBQBBEETANEE S U #0482
MR ZAETRAEBLZXRQGBAL-U RS2 1
HAHMRFEBER P L —SBEANEZH B OX R 2
— 3 A |

(64) X % (Heavenly Bodies) - # 1] 45 J% Bl 4% #8 & 5% 48
REBNTRELXABEBRERTR YA XL TR
;BB 5o PR A A T L OO KB T O U AU AR O

H (Sun) B 78 kB B 2 6 2 B 3050 UL 3. %5 4
ALt A A IR L S — 2 K % E 8]0 E R,
i 45 3 E Bt A

A(Moon) BEHBRZERUHCHLENF=H
F—BEBBR— AR E RO Z R R — A
BtrLA+mE+NG L

2 (FixedStar) BRBHMEZE % U5 A KR
AKX AATZEZHP AR R BB BTN L &R
#7381 1 828 I

AT 2 (Planets) 5% ## iE M. & & BB 5% W 2 7k & (Mercurry),
& 2 (Venus), #t %k (Earth), X B2 (Mars), A & (Jupiter), - B
(Buturn), X F B (Uranus), iff F Jt (Neptune) /A k57 B Mo 3
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>

L& KA £ H E 56 R

R (Satellites) TR ZFAGEBRBLHKF M S

ExBANEREREE =B NAB KK ZED.
LRABRPEFERZIERK S Z B ER K

@) XR EZBE AT A Z¥E:

1. Rk 2 & ﬁ Bi (The Axisand Poles of tne‘rHeéven) {h
o 1 ko D % 46 5 T 38 % B b 4 EI K B T B W BB K
RER '

2. R 3 i ¥ (The Equinoctial or Celestial Equator) i J& 3
P F N PETERE L V-5 N E 3 34

8. X 3 % ¥ (The Ecliptic) R E MR B+ L. kK B H
W Z .

4. K B 4 #4 (The Celestinl Meridian) % JB MR F 4 £
UBRRAEAZE.BERTF & |



BEH KXW 113

5. 3 4~ #k 5 (The Equinoxes) -k B #E 3 ¥R 3§ W k. E T
i Ak, £ 38 5 3% 9% 36 2 B 1 % 4~ B (The First Point of Arios
or Vernal Equinox), 3t [ 4t 7 14 &% 8 Z B, F 5 4 B (The
Autumnal Equinox), ¥ g 5 HEHE=ZA 4 —H KA EALRA
# = e |

6.2 % MHFF (TheSolstices) A FTH BB ALZEB
¥ % (Summer Solstice), & 1 2 B B} & (Wih'ter Solstice) . ¥
HETEESAFHRALIETAN R

7. % #& (Tho Declination) J§ 7 $ B 7 3l B8 2 /3 B K
2590 W B At S SR A B VE M 40 M. 80 90°—Polar Dist,

8. % Fi (The Polar Distance) A KB R K R M Z ml’ﬁ(
£ 9% #% B & 8 . & 90°— Declination,

9. % ¥ (Tho Zenith) & I LB KR Z B,

10. T5 I (The Zenith Distance) B KER XK M Z 3%
5 IE % B H & fA. 6 90°—True Altitude,

11. 5 #% (The Right Ascension) H#FEFHE X 51 AR
BENFRERRARLZ2RAEIBRNETBRE
4 M b B ke * '

©66) BB A T K M:

1. 3 25 Fj (The Sensible Horizon) J7 H 3 ¥R 22 # . ¥ J&
RMREREHZTHEH

9 #i . 25 1 (Rational Horizon) B E X 28 . 60 B I -
PLHERERRERTAZBE

3. 1% 25 i (Sea Horizon) 3% #8738 28 I (Visible Horizon), 7%
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AEBERRBARAXRERZAFEH.

4. A 3% 28 T (Artificial Horizon) % 7 B2 1 4% 1 28 18 B
REPHAFHW RN AARBUREEAR2BAES
WM EEEZEOBONZEE

OGN HE BEAERXKZHERTZE TR ZM A b.60 5
KRERFEEHRRT FRI RS2 T KR
Fo - -

1. %1 B & JE (Obsorved Altitude) 75 WX # H HF®
BAEPBIMBREZH K b

2. % IE & B (The Apparent Altitude) J% ¥ 2% 2=, IR 75 2%,

REBEMBRAVVUZEEUREZLH K EZ & B

|8 JCIE 5 B (Truo Altitude) 38 4 47 36 2 5 B2 0 R
MUESEDPRBREZSERAETERL XS A &
90°*—Zenith Dist,

~ (68) g 3= (Index Error) FAAMLZXEB.AEBHBR
REEXFBINAERDEAN LRSS E RO B
HEMEB“OFArc”. E BB M ALK % 2 ¥ 2% M E “On
Are”, 4 55 = B W 2 400 48 B8 3, du “OF Are,”” & B 5 EE.
Rz 58 fi

GNP D) HUEFRERKRERAREEG
R ZAEMER S LA AN MWL LS AT h

A i 3¢ (Nautical Table) H 2% £t £ M. & 41 B 5 J¥ b W 3: &
A 8 A K 28 T B 4% 06 A,

(70) 4= 4% 3 (Somi-diameter) 8 B H 2 42 £t 2 4, 7 &



W= REHEN 1156

ATV AV V ¥ ]

W H 7 4 i% B B (Nautical Limanae) sh 2 4% 22, 3% 5 % F¥ 25
“Lower Limb."" ] ¢ %1 3 & B m A ot 8% 35 48 “Upper Limb,”
AR % Zo

(71) ¥i & % (Refraction) ¥ F AR B A K K2 5 8. i
BABIEBREEZ T 00 £ 0P R 2 5 JE 755 % 185,
EHZERBFRAEAKRTIKOKIEZ & E 8 iR
AR BRE Z

(712) B 2% (Pavallax) K JW 3 2 MR B0 3% K % 2 0 S0 3 2R
POLUBRRBZHB/MMZER KRB OH IR Z M E b 71K
IRNEZHEBMEBERPERSULSEINA Z,

(73) 4 TR 1% A I8 3

1. ¥¢ 7 (Apparent Time) & X B3 #X 8 i E 4 U %
W M. i 2 By (08 M R T 76),

2. 8 i (Mean Time) BAMR ABEB LB ESF UK 2
B f5. B 22 75 B |

3. £ & R (The Greenwish Time) ¥ 15 # & B th. 75 UL #%&
BBz FrREREZRS.MEBLS S —F A T B

4. 15 B W (Sidereal Time) BX W T-FHMREH W L F
4 BLAR B 2 B S, O 28 R A R kBB L R AR b (MTP4
M®RA),

(74)@(I‘heEquationofTime) TrZa iy SRRy AR 3 2
#4 e, T K B N W 2R BB 32 MR 2

(76) B¥ 74 (The Hour Angle) M KB FF M RK £ R &
MEZAEAABBRAKTFEMNESERASN 24
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M /5§ 1tk

(76) £ i (A Polar Angle) X5 4F: i W 77 M 7E K 3R W6 6 22
B¢ 4 E1 8 £,

(77) F % 97 { f4 (Tho Ajimuth) 75 K T F 4 & R & &
B0 2 3 o SR 45 3 2P T e 4 2 9L SO B o 6 O
CEELEPE RS ESN-VEY

© (78) Hi % J {4 f4 (The Amplitude) 77 5k 1} R E 3 4 &
Eﬁ$@2¢%%ﬁﬁ&&ﬁﬁﬂ@a&&mxﬁﬁ

3B W T ) T R AL R A % T 90

(79) 1B % (The Twilight) - B & B3 5 3% # B% & B 75 i 25
T A RE NS R 2808 b

(80) #i i3 % (Nautical Table) RN EHMEAHAER
— by P 22 5 B JU AL O 4R R T 9 OR IR R B AL
HAURBHES THho 28 b,

(8D) #i i F M5 (N-utical Almanac) 45 3¢ B #8 #5454
B & 75 1 — 2 2 3 B A TR, B0 98 R S o2 4 O B R L B
2 3, 4R B E 7 B 7 s W00 0 AE T K . 5 0 B % 3G B )
2 B8 A8 W, B0 T ok 48 4E 7T 3 2 B

N GWULELEFNNEUR
P e |

2 N ANWSER— R ML FEZE R

A5 15 . P 55 % 3R 2 . WQE 2 X ] i 3.
AL %8R % . SR E R R 4 B A

(A &) NPZQBBFH#HTHERAMERE L
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Z BB ME MR KB e F 8 k22 67 8. PTD, PM, 8 % H
R8T, MZ 7 48 B.DT 5 Kok B 2 7 #5.PT 18 & . LQPM
B Z TR ZQPT S X # 2 J ik L MPT 8 1 2. 2Q &8
¥ 3 2 45 . P2 1S 45 £% (Co-latitude).

BBB X KZBHEEBKXRZ
% B, PBD % £ i K % 2 i # B.#% BD

o}

w Z  Jy B FE R 2N #LPRAS R W HB B i f.
D TR ZBHTH . £/ ZPB 15 ¥ /5. ABPZ & 3R

8 . Eﬁ%o
B &) (C) £ ZPRE B F # .25 X .

NWSE#.LFEH.PBERXRZ & RWQ
BRXBEUALS X B2 K iH &R
MMERABTERABMERR
KEB.DTEHAHZHREZIQBE XM Z A
B, 2P 5 4% /MPZ B 3 Z 7 B
C &) ZTPZ 7% & #h 2 K Wy, ~MPT 5 #F 2%,
AM %5 18 R ok B8 2 7 85 AQ 45 3 i 7 4 £ 2 R A
(D)E 15 sth ¥R P,P’ 48 X ¥R £ PEP' B
RE#H RWQSH X R F+4 K. RAQBH
KRNHAFWASBEERE EAB R
A BEKIHSBAZTHWVEXR
= 5. |
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-

®ES#HRIBBEZHBAE K
% BREBTZRE& . LHDA R
EmE CHIBE D B & E.258 X E

B (0 AC 28 7k B 8. 148 B & BB K
| &1 SBAEMNZR Y. LBOB A BN

y 1 mEzois

F &)
Py (@ E 5 # 3PP 8 K B
EQEXBRFRBEXKIB K
& #2 K HEPEPQ B LMK RTF
> e ° F g HNS ¥ # # % H. LEPB B
i 4 Z 3 ¥ £, PB 5 % W, BD &

s I k. ZE 15 4 . PZ 55 45 &
@ @)

MEAHERIS X Z8 XKKHB
B K &, HIB IS 3 E % 15,




BER O REEMW 19

DEEHRIBWEZLHIBX
. VC 45 73 2 Wi SA & 34 25 6. RB 43
0 2B .

(J)EﬁﬂﬂozﬁimoBE%g“
ZHEB B I IE #& M.

(OES #®15 N % BB 5B X %
£C18 & 4 4% 3, ZIBE 55 @ %.3" 8
BB 2 3 ) 3=

L) NWSE £ ¥ % 2 — 7 . P’
 BXL2EBEXSADBBZ
7 4. LPZB 55 B 2 % i 1. BD' B
B 7% % ¥z & 5. P'B 8 BAE &t
2.4 . ZQPA 55 {52 1. BZ 5 W
%5, BH 5 ¥ .

@D E M RRKXEEZHE S
7% M B CivilTime) M@ R B 20k B F X 46+
= ANEF B 4 8 (Ante Meridian), H & B X+ SR B F £
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e

(Post Meridian), fif £8 4 A.M., P.M.,
K X B (Astronomical Time) B H E4 . B X B 2 4~

B = N BES — HR AR B e R R B
Bt =N R MW IR 2R LR KK 2 W — B b

T A B 16 K 5 BF 3 .

2 TR 4 WL AW A B B B W — B R R
B 4t 00 4 3 PM 22 5% W 4.

W BRABEATHBPI"AM. % B XX A
E R +mE21m,

(Rl =) % FIWE 1 A A H 10 11mPM. %8 X X b5, 0 8 1
A A H 100117, |

K 3R AL T I 0F 2k AL

KEXBEAR TR MR H 1208 —a. /i U AM &
B, 5 3CBE 3 1R b = PR B0 B A2 AP MR B T .

S XXBEEAABISL RERAENESE A
4 H 6 127AM.,

G ) KA B b B 1M 3R SR R . 48+ A
+ | 11*13"P.M.,

EHERAWPFEAY AFBEFEXAESFC
FHARNARABBBR—BBEETATETSET
ZHW.

Prvererivenenl5” BRIERRR] B 4 FoZ T80 60 1822
4P rinieniiennans 1° pRRUOESR U060 FZ HU 4RZ.



) LTV VPT 15
4’ ooooooo O=I: teates j.’
1P crrceennseesne 15"

Wl —) BR B 167° 18’ 427 45 B8 .
157° 18" 42"
x 7 4 u

601629° 14’ 48”

10'29™ 14+ 8

() =) B 5% 107 28" 148 25 J B,
11 28™ 1428
60

4|688 14.8
1720 3.7

G A MM R EE RIERE & b5 (Local Time)
FRZEBERAFH&K L ERAREEHEEL UG
BEABRPRFFBRZBRE ER 4 8 K b 28 e
(Standard Time) f F K AW —H o F W EB F R A
HEERERLRPLALEZEB LBSS R L

Mo S At 8 25 PR A 3B 2 B (2R W) a0 (O
) B4 W, O #2),
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@ —) = B + 75 H 28 8104 12™ 20°AM., 7£ Long 141° 28"

30"E 2 3 R 12 B 0¥ Jo 7.
EB 16¢h 10h 12m 90 Eﬁ 1410 28' 30"E
12 T4
A hpE MUTUP. 148 220 127 20" 60| 565° 54

ARERE 9% 25™ b4e
iy 154 22219 901
% - -9t 25™ 542
EXEREE (GOMLT.) 159 12t 46™ 262

W) REZIBS zHAEAPRERH AH=H
E 4 5 0 B 2 45 3 B fo 4] |

—A 9314 Qb O™ Q8 Long  135° O'E
+ 24 4
M.T.P. Feb, .22 24k O™ 0 60]540° 0O

Longintime 9*0™0*

M.TP. 29 244" ¢
Longintime 90" ¢
GMT.  22415F 070 -

(=) i Tong 127°30°W 22 H#u 3t M Bk B 4 —'H 16" 5™, [
= 8 0% fo {7,



A

W=® RXIXEDN

Long ‘127° 30'W

4

60{510° o

Longin T, 8h 85™ 0°
AT.P, 119 16% 5™
LonginTime 8+ 30™
GAT.= 114 24+ 35m

24’:
GAT. = 12t (O» gp™

123

e

(I ™A JLHE KBS 410" P.M, £ Long 32° 45'W 2

Hho (4] BE 32 KB fo .
Long 82° 45'W
4 .
- 60]1381° ¢
TonginT. 2:11m
ATP. g™ g 10m
Longin T, 2 11m
G.A.T. gth g4 21™

(B ) ER T B B IEFofE Long 80° 4B 2 3 R B

R B Zm {7,

Long 800 44'E
4
- 60)822° 66’
Longin T, 5 22™ 56



124 R ® W
AN AN M A A AN A A A AP AN AN A AN NSNS S PIINS P

AT.P. 19 06 O™ g

Longin T, b* 22™ 56¢
G.A.T. 11 184 37 4

(85) & A 3y 75 By R 15 W8 W OOR & E

M AL b A 2R R S R 30 I SROEE M B M 3R A M B K.
BN BERIEANBSAEBFARBBEF AR
B ¥, -

() ABPHE=H0 408AM BEBE =1
118" 26°, 3R A 1 % J¥.

M.T.P,= 2 20 56™ 407.8
GMT.= 2% 11+ 8™ 26°
LonginT. 9% 48" 14,8

. Long=147°3 42"E

(86) I BE M B B &% J¥ R A i 75 BE

A AR RE BE A8 I WK 3 BY AR T (O 8E) 2k 3R (T #%). &
A b 7

B R BF = - B 10" 27™ 8%, 1% 3 £ 139° 46' 26”.3 =
o 3R S $ 25 B o 4. |

Long 139° 46’ 26”.38
4

60669 b 45".2
‘LonginT, 9 19™ B.7
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MWWW\IWWV\AMIVV\AIVVWV\IVWWW‘,'\,V\, .

G.M.T. 20" 10» 27" 3*
9% 19™ 5, 7*

M.T.P. 20% 194 46™ 8.7°
12%
M.T.P. 21" 7" 46™ 8.7 A M.

87) 3Rk B Z 7 # ¥ (Find the Declination)

B ) (a) R BB

M BEERETHFUTARAMAEEBE S B 2k
BEGREFETRD LUREXB %

CFBERZEZUERFS . ¥ & %A 2B
DT MUERERZFET U LFA UL MER 2.
Eﬁﬂﬁﬁﬁoﬁﬁﬂﬁﬁ.ﬁ?ﬁiﬁkﬁ!ﬁﬂﬁfmﬁ%?ﬁﬁ-

B —) 19124 A A i B 4 % 5 ¥ 4* 10™ 10°, % Long 75°
16" 33"W 2Z . 3Rk kX BB Z B #F T,

XE P IF lﬂﬁk 5% 4% 10™ 10*

595453 o+ 6 1 2.2
HORZFEEMA 69 9 11™ 1202
=9.18
Long 75° 16’ 33"W
4

6013010 2 127
Bh 1™ 2.9
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VW WA

WIS LN

BRErRZE 56792
8.2

11384
51228

60 523.664
8 43”7
Bm#RIE b" 6 2 81"6N
ERERE  =6° 11 153N

(B =) 1928 4 4 = A =+ — H 4 # 25 B§2* 23", £ 3 &
121° 2 b, R 3 7R #

M.T.P. Dec. 30t 14* 93=
Long in time — g 4mE

GM.T. Dec. 80" @ 19

=63

Decl. 28° 1818  Var 015

-~ 9 6.3

Decl. 923° 12,98 5
| 90

945

(=) 19124 F A + A B, 18 long 130° 19" 20"E, 4 $# &
533"15“'28";& *% %ﬁﬁ'ﬂo



B3 XX H#EDNMN 127

AL NSNS

M.T.P.May 199 8 15™ 280

Long in time 8 41™ 1743

APV

G.M.T. May  18% 18" 84™ 10°.7

24—18.6=54

Decl. 19** 19° ¢5' 8".8N  Var 32.25

Cor* = 2 54"1 5.4
Decl. =19 42’ 14” 2N 12900
16125
60}174.150

Cor~ 2 54".1

(88) 3R B 3 3% (Find the Equation of Time)

B SREMR IR B E R RS B2 AR &Y
B W S 40 R 2 P S0 R 1K BE 22 0 ok W D T 0 R R R
o 16308 T Sk A B D R O R o 9 B L

B —) 1923!-'15-3, A :‘_.+ B 4 B 2B ik 8* 7™, £ long 109°

35'W2ﬂﬁo£ﬁ°§igﬂﬁ,i
qsmelf;-_:ﬁ'" C19% 200 T O
X JE Ry 4+ 7h 19™ 320

HOmZER 20 8 26m 82

=3.4
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nwod N

WO

A AV AV N VA e st

(555 7B fREZE 00

—~ 25" N 84

EHEEE T 455 MANISm 290
- MBAH 222

2516

(B =) May 19" 1923, at 3 30™ p.m. M.T.P.. in long 110° 24
37"E., Find the Equation of Time,

May 19 3 30" ML.T.P.
Longin®T. —  7h 227
May 18 20¢ 8™ G.M.T.
%4—201
Eq.T. 8 42".1 Var
4 . 89

——————

Eq. T. 3' 42”.6 1 ToM.T. ~From A.T. .39

(89) W ¢ R % Ky (Apparent Time and Mean Time)

P Y R Akl

X ety fo
Br

e vy e ww o an—

AMT0

8

fu B.EAMQE K R R E.PERBEETLAE X R N2
BAXEPSELTHTFFHRRABELRASMERABT
ZHETBTHARR



B=ZE KX HEMN 129

1®=B"fb+ﬁ[
tn A.T.

HERRABERKB 2V RABRFRBIKT

B 2 K, '”
MT.=AT.4+Eg. T.oeeereeeremeenneneens (8)
AT, =MT.—Eq. T.eeeereerconnnnnneens 4)

LKA MZEERDPHERAFEFTHB-ANPH=
R,
19128 LA = HAH D aast 34917 15%.4, 1t long 15°E
2 ML B 2 A8 8™ 3801, ok db M 2 WU BE OB K.

Eiezpry bR 2v 3 21 1504
BrE - 3™ 881
FEsalegE LA 23 17" 378
e b3 29 g 17™ 3703
FEPERE 1 o™ 0
EeRes LA 29 217 373

(B =) 1912 4 18 7 = & B 4 4% 2 1§ 9* 107, in long 16°
W32 Ji B o K TR T
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April 27 9 10"M.TP.
Long in time 1+ 4"
April 279 10 14~ GM.T.

Eq.T. 2~ 22:.48
4+ 413
Cor Eq. T. 2™ 26'.59
—From A.T.

“Varin 1» 0.404
10.23

- 4.13292

MTP. 27 g 10™ 0
Eq.T. + om 9616

ATP,  21* 9 12™ 26.6

QKA MBEERRBRRFE (THSE KRBT AR).
(B —) 1912 July 20" 6» 18" 25*.5 A.M. S.A.T., in long 45°W"
Eq. T. +14™ 64°.9, Find Ship’s Mean Timé and G.M.T.

8.A.T.July  19% 18" 18™ 2506
Eq.T. + 14™ 5449

S.M.T.July  19¢ 18 33™ 20°.4

or July '7 90¢ 6 33™ 2004 AM.



=% R #EN 181

W\WMNWWWMVWVWVVVW\

 B.M.T.July  19% 18 837 20°.4
Long in time g 0™ O -

GM.T. July  19% 21* 33" 20°.4

@1 =) 1912 42 A A 4F = B 4 4% B p§ 5 427, 7E 3 4% 100°
80’7 #h. R FF 2 7 BR |
- 8.AT. June  22¢ 5* 427
L. T, 6* 42»

G.AT,June 219 23* 0O*
Var in 1 0.641
1

— rrer———

" 0.541
Bq.T.1™  42.08

Cor Eq.T. 1" 41°.54+To. A.T.
S.AT, 2245 49n ¢
Eq.T. 4+ 1™ 4109

S.M.T. 22 5% 43™ 4149

(90) 75 B B IE 2 (Corrections of Altituds)

EME@OMRBERVME R ERBGEREH
3 (% £ “Lower Limb® 28 1n A). 5 48 % £ 2 ¥ B
DEALEBRLZAFEEMBR & E S E 3.0
BRI 2R |
B —) WA TBZ G EB82 5 R EER 4+
W BRSEFTEWR LA XS54 % R E & HE
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Obs. Alt. FIPN 5 ) 47 32 15"
L E. e +) - 210"

47° 34’ 25"
Dip TR 2 —) 3 49"

47° 30" 36"
S.D. 4z +) 15" 49"
App. Alt. SIER B 47° 46' 25"
R-P #ikERHE _—) O 47"
T.Alt. JOESE 47° 45’ 38"

(4 =) The Observed Altitude of the (3 was 50° 15’ 207, 1.
B, —-1'20",H. E. 20Ft, Find the True Altitude,

Obs, Alt. 50° 15" 20"
1. E. =) 1" 20"
50° 14" 0O"
Dip L o) 4o
50° 9’ 36"
S.D, +) 16" 49"
App. Alt. 50° 25’ 25"
Ref. -) 48"
b50° 24’ 37"
Par +) 5".6
T. Alt. 50° 24’ 42".5

W= SUAERE MM A G BB 00010 407, 85 2



=R @ RXHEW

B +1107 ok FC K.

- -

'4 )’
I‘B h

N -

Observed Altitude by Artificial horizon 90°
Index Error +

10’
1!

40!!
10"

! 2]90°

Apparent Alt. 45°
Parallax

5!

11" 50"

55"
6!'

450
Refraction —

6?

1!'
58”

True Altitude 45°

5!

3!'

133

A AR DAL ARAAAAANAANAAANANAAAN A

() ) %7 3 1% £ Vega 22 5 &v 158804 20", 88 % 8 —~1'10"%

R 25 8 25 R, 3k R B
Obs. Alt. of *=288° 40" 20"

1.E. — 110"
38° 39’ 10"

Dip - 4 55"
38° 34’ 16"

Ref — 1'13"
T. Alt, *~38° 33' 2"
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e

(91) R & R % > B ¥ ¥: (To Find Daily Rates) H %, 7% )
EERRZEEBNASALARAAQHEE S ER
B2 RS R A (U — KR — K S W Z ).
MREASESMEEDBUMEEN&E 2 KB
Z 7 00 H 2= .

(@) 5 48 — I 3% 45 3% (Fast) 85 = A 35 8 & (Slow). £
e i 18. 78 8 48 3 (Losing). |

(b) #H45 — RSB Sow). 3 = JE 3215 & (Fast), £ 1y
18 T te. 8 48 £ 3= (Gaining).

(c) ¥ B 2B B (Slow) B:

LES—EEEE R E A hbhmiR o sEE
(Losing),

LEH—RERB e AL hHEMHiLUE SR
(Gaining).,

(@) 6 3= 8 % (Fast) B

LEF—RERS -~ HEASHRTR LA S
(Losing),

N —RERS RENMAEH B 08 &2
(Gaining), ‘ o

BE s AR 0 GRS L~ Ho it 0
B H B U H X FZ I H 88 B 2 (Accumulated Rate),
# B % 8 2% (Losing), 1) 7 32 48 0. K 2 30 8 Re

Bl AERBEEEAMALEREHR ™2 &=
AT=HAHRO. RE TR B EXT
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WSS WS A

o s N

IEA M A iRt 7m 909
RS REER 5™ 40

1™ 49
EANMAE_RA+=RH 60

ARE-+-d 40 !_109'
HEX=272 X%
| (% =) Rﬁ&ﬁ%fﬂiﬂgﬂ #+ HIEER A 10™ 15%, =
LCLHAHHEMB BRI RAELEET

- April 20¢ Chron, Slow of G.M.T. 10™ 15
July 4 Chron, Slow of G.M.T. 14™ 3

In 7€ Davs, Chron, haslost 3™ 48" or 228°
Daily Rate=3".04 Losing

P ——

W) = A T Bl — 8K S I 8 38 B 1 40
BEHEASH R;@i_)mmwwh{az H %% T,
1#Brr 1™ 40* Fast
 24Err 0 10¢ Slow
g 50

In 48 Days lost{ :
or 110

Daily Rate=2".29 Losing

(#4 ™) On July 39, A Chron was slow of G.M.T. 1" 7*.5, and
on Dec. 20%, it was fast 0™ 44*.%. ~Required its Daily Rate.
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July 8 Chron Slow of G.M.T. 1* 75

Dec. 20" Chron Fast of G.M.T, 0» 449

| 1™ 52,4

In 179 Days Chron has fast 112:.4
‘. Daily Rate—O 63° Gaining

N TSNS NSNS AN NSNS AT

(92) ﬁﬂﬁﬁ%ﬁﬁ%*@ﬁ ff{\"ﬂ% (ToﬁndtheAstmn
G.M.T. From the Time by Ghron)

WA ERESRXEBRASRNES RN
S8 01 3 m R BB AR 1 2 R s O A R R

W) AL EERBZR X B2 BEE
A= aﬁﬁmgmﬁm¢mwrmnﬂnaﬁmwm'
KR 2R BT

WK 8 Ik
BRI 20 4R
ﬁﬂ:Bﬁ#H{ﬂlw

AAMBMER Lor 790
B B X=2.20 &% X
R FH:B /AR
2.26X T2=9™ 43' i 2%
+-tiE-tt+—=H
REBBARTE 2 17" 2
WIRKEESANRHE ~ 9™ 20
| o g g
. MEHEBSEEHR) -~ 2= 43

HEMIEAAR L 2 5 98



W= KN 187

=) = HAF M H 28 BY 4° ®i 9* 24™, 18 Long 18° 30'W 2
HMOF R RS0 R+ —~H—H. S
BEFRIO X ESLEEA MBI R R ER PR
F.

S.M.T. Feb. 24 g4 24m A M_
12 |

Fob. 234 214 24m
LonginTime 1% 14

Approx G.M.T. 237 22 38

1% Epr. 10™ 3* Fast
2" Err. 9™ 12 Fast

In 61 Days lost b1+
Daily Rate=836* Losing
From June 2™ to Feb, 23922},
there are.53.94 days, accum rate was 45°.1
Astr T. by Chron Feb.-23¢ 22 46» 3¢
Err. on Jan, 1% - 9™ 12

Approx G.M.T. Feb, 237 22* 36 51°
Accum Rate 4 . 45,1

Correct G.M.T. Feb. 234 92k 87 3641

(84 =) On Sept. 3%, About 6* A.M. S.M.T., in Long 178 *48'W,
the Time by Chron was 5* 55™ 59° Civil, which was Fast of G. M.
Noon on April 12* 0™ 47%, and Losing Daily .08%, Req. the G.M.T.
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N S B P B e I I S S B P ey B T F S

e e T N ata e e ety W T B SN Py, by

S.M.T. Sept, 2% 18" 0™ ¢
Long in Time . 11* 56 12

“G.M.T. Sept. 8% 5! 55™ 19 Nearly
From A pril 13* to Sept. 3 5
There Are 144.25 Days, 144,25 x .08*
=11*.64 - Accum. Rate,
Time by Chron, Sept 84 B 5™ 20¢
Error on Aprll 124 - 47

Approx G M.T. Sept. 3"’ 5" 04”‘ 422
Accumlated Rabe + 119

Gorrect G.M.T. Sept. 34 5 54» 539
(93) 3k R & i 2 25 (To Find the Error of Chron)
A () 1L 25 B 2 K X B,
(b) e 7 &
(c) sk F¥ 2,
@B 2w B RE S EMNORZ B E

o

(e) {& Hav H==Sec1:¢:+-:Sec dvhav Svhav D 2 & 3}
Bz AN IR 1. 5 B AR 0 IV AR . U B R 1 W MU
Z%oﬁﬂﬁﬁﬂﬂﬁ*ﬁﬂﬂﬁoﬂilﬁzﬁﬁoﬁm@ﬁﬁﬁ
R 2 ﬁ%ﬂ‘lﬁ&ﬁ%zﬁﬂ?ZE %#‘ﬁlﬁ‘ﬁﬂ (E) & (W) &
B By, ﬁﬂﬁﬁ@ﬁ*ﬂﬁﬁoﬁ%ﬁ?%%@ﬂﬁZﬁ.%#
Ve i 0k RS L TR I MR A S R R
N2
() —) 19232 = A 4 B 437 By 80 7™ 76 LR (Lat 22°



W= K OCHEN 189

52'N, long 109°63'W) #e T A T 20 B4 28°46° 60", B %
£ 3 207, M 5 45 19 DR, 3L BF 8K A % IE 45 3 6™ 10°5, B R B
BURBFHLEET
March 20° 8 7" a.m.S.A.T.
12~

19 200 7™ @
LonginT. 7" 19" 82
G. D. Nly 20¢ 3 26™ 32

Decl Var Eq. T. Var
27'.2 .99 751" 74
3.4 3.4 2.5 34
93' 88 3.366 7' 48" .5+To A.T. 2.516

Obs. Alt. 28° 46’ 50"

LE + 32~

28° 50’ 10"

Dip - 417

| 98° 45’ 53"

8.D. + 16 5"

20* 1’ 58"

P + 7" 5

290 2' 5”?5

R - 1450

T. Alt, 29° 0 20".5
90°

Z60° 59’ 39”5
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-

Hav H =Sec 1 Sec dvhav Svhay D
"1=22° 6% 0"N Sec 0.03555
d= 23 48”S Sec 0.00001

93 15 48"
Z=60° 59’ 39".5

S=84° 15’ 21".6 ~/hav 4.82659
D=37 43’ 51".5 ~/hav 4.50067
hav 9.37182
S.AT. 198 204 7™ 48
ChronT. 3 6™ 1045
Chronin Slew 5" 1™ 87°.5on S.A.T. .

SAT. 200 7™ 48
Eq.T. + 7 485

S.M.T. 20" 15" 36'.5
Chron 3" 6™ 10°.5

ChronisSlow 5 9™ 26*on S.M.T.

S.AT. 200 7™ 48
Eq.T. + 7™ 485
S.M.T. 20 15™ 366
fongin®T. T 19" 32
GM.T. 335" 8.5
Chron 3* 6™ 10°.5

Chrow 18 Slow 28™ 58* on G.M.T.
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T TSN NS

A DWWBEMATEZHAMRBZHRBIE"20am £
& i (Lat39°8'N, long 117°18'E) A EF W W3 AHB T &
ZEHEEBMA . BEA -V REFEEERLZE
April13¢ 9 48" 29° |
19

April 124  21* 48™ 29°
Longin Time 7" 49™ 12

G.D. Nly 12¢ 13" 59" 17°

——————— e i

Decl Var Eq. T. Var
g 98’ 30"N 549 0™ 5.8 67
+ 12" 48" 14 - 94 14
8 41' 18"N 2196 0™ 49°.4 968
549 +To. A.T. 67
601768.6 9.38
12/ 48" 6
Obs. Alt. 94° 20' 0"
L E. i
0|94 19
4T 9 30"

S.D. + 15 59"
App. Alt, 47° 25" 29"
R-P 47"
Falt, 47° 24" 42"

90
Z=42° 35' 18"
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Hav H=8Sec 1 8¢c dvhav S&vhav D"
J1=389° 8 0'N Sec 0.110318
d= 8 41’ 18'N ,, 0.005013

80° 26’ 42"
7=42 85' 18"
S=78 2 0" ~hav 4.774568
D=1 & 26"  ,  4.024373
He= 218" 1144 8.914262

ATP. 21" 46™ 48°.6
Eq.T. + 49°.4

M.T.P. 2I» 47" 38
Long in Time 7* 49™ 12°

G.M.T. 13* b8™ 26
Watch 9% 48™ 20

Watch isSlow 4* 9™ 57"on G.M.T.

KEZHERERB S
MRl (@) b 2R B8 K X
() REZFREREEME KB 2 FE
(© &k .
@ k2R REZE A —
@ Wz R EREE AR SN R ADZ R
HEBARAUEQARATHF AR 2O BESD
BEZEEUEERRARBLIERMM E KR W0
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o N e G AN VAN W

-

AEEARABUERBERAZCHE X EZR M EERS
Rk Z3E

(8 =) 1923, April 11" a.m. at Ship in lat42° 51'N, long 124°
30'W, the obs. alt. of Arcturus West of M. 'ﬁas 30° 34’ 60", 1. E.
—4'H, E. 21 Ft., the Time by Chron, was.11¢-1» 50™ (* (Astron),
which was estimated 13™ Fast of G.M.T. Find the error of Chron on
M.T.P. and G.M.T, N

Chron 114 1» 5O™
kFa_st_., - 3™

G.D. 114 1+ g7®
*R.A,=14* 197 10°5
. *Decl=19° 34'.8N -
MERA= 1+ 14 42:7
9.9
6.6

—r

- 10 14~ 592

Obs. Alt, 30° 84’ 50"
LE. - 4 0"
30° 30" 50"

Dip - 4 31
R0° 267 19"

Ref. - 1'39"

T. Alt, - 30° 24 40”
Z.D.=59" 85': 20"
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Hav H==58ec1 Sec dAvhav Svhav D

1=42° 61 0”"N log Sec -0.18482

d=19 34’ 48"N log Sec 0.02687
23 16’ 12"—‘

Z=569° 35" 20"

S=82 51’ 32" logvhav 4.82068
D=36°19' 8" logvhav 4.49369
log hav 9.47504
Hour Angle= 4* 24™ £8*
*R. A.=14" 12" 10°.5

R. A. of Mer=18" 37 8.6
M®RA — 1» 14™ 59:.2

M.T.P. 17 22 9.3
ChronT. 1* 0™

Chronisslow 3" 32™ 93 on M.T.P.

M.T.P. 17 22" 9.3
LonginT, 8 18"

GM.T, 1) 40™ 9.3

Chron 1+ G0™
Chron is Fast - 9= 5. 7on G.M,T.

EKAMZHEERE RERBE HBEBREBHE
AN Z AR R I R U Rk 23R b,
% B T . 4 A 45 T8 95 PF 3R (Time Ball), 3§t B # (Time
Gun) , % ¥ ¥ (Time Signal) & 2 3 M. W I X Z W ik B IE
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B 2 R 4% 06 L 97 52 2 0 M B, Jm H 2k 8§ 3K (Yokobama) i
BEEobo) X B S HUBNBRM B A b REREZESR
BD 43 45 B2 25 R 8 = BR 04 08 A,

(B 1) 1924, June 12* IE 4, 76 H A 7 J5 . % IE 4 M I
BRETZ2RIAERAR RSB ARBRBE T
APRERBFEZIES (H A VIR EI155° 5 b e 50 8
BN JL BE), B 3857 4% BR 26 B 3 0™ 0%, 3 I o2 01 3% 0 2 3 A GI™
23* fast,

(94) 3R B¥ #l = 22(To Find the Error of Watch) #h ¥ L 4 &

Z 7 B (R B B 38 R L A ) K AL B 2R R (R KR B K
HRENEARXRERE TR R—E ML=+
B 2 2% M BLAT B2 4 B OR RS AR B DR L3S T ik IE 2.
B () MR AR A5 2 25 0GB BRI R A SR AR
7 2 B b U S B 7 W
(b) T 5 B % 1 30 W oK W b T D R R 4SE 3 2R
Sl 888 A5 0 I B
(©) 4R 4 5 4 I B 0 (E) 3R 3R (W) 7% 430 38 )¢ B, )
B Ny T 22 s 2 B
@) BUEEE PFIE R 2B BUAY 2 JUE A Wt
EPBRZIREBHZIRARAR NS EZNA
§§. .
B —) 3 A & H. 72 8% 138° 25 3 i, B¥ B 48 6" 47" a.m,,
[P B 4 45 5 48 ST 10V 16% 0% B (02 H B 45 B R 89m 40V R R
B B2 R T
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hbebeded A dhd b hddddid e hd A d bt b i e et a i a a s LN LV VY VN

Var, 62
9
| 5.68
ChronT. 10* 16 ¢*  Eq.T. 10™ 573

Fast —  39™ 40° 5.6

G.M.T. 9 86" 20 Cor. Eq. T. 10™ 51'7+ToA.T.
Eq.T. — 10™ 52 | |

GAT. 9 228  Long 138° %'E
LinT. + 9 13" 40 4
SAT. 18 30" & 601553 40

Watch T. — 6* 47" 0" LonginT. 9* 13" 40*

() =) 1924, April 27 94 30™ a.m., [7] B £ &3 6% 18 14* 217,
HHEZHHRO" MM PHEFMERFIZEET.
Chron time 14* 21™ |
Err fast — 397

Watch is Fast . T™ b2

G.M.T, 13 42"

China Coasting Time 8 0™

A ril ORY m SRER LA 120° 48
12 '

April 27*Q.M.T. 9 42~
9" 80°

Watch is Slow gm

——
[———
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(95) :k B Z 71 £ B % & 2 ¥ (Correction of the Moon’s
Right Ascension and Declination)

A 4B b 2R S AE N IR B4R AR S B b ik B 36 B
25 7R AR R 48, 16 UL T W AR 09 2 B % 45 0 25, 0 3 W ok ¥ b
MBAFEREZ L BHFEME B B8R WG Z 2 %A
WM AHMEZ YRR 202 H K3 kWA
W O R

() —) 19234 = A +— B 4~ 4% 28 B 5" 427, fE 3 £ 124°
30" Z . 8RR A 2 AR R BT

=H 114 5+ 42"

R T, 8 18™

PSR 107 216 247
£ 124° 30'E

4
60| 498
R 8h 18™.
B 2 : A 2 s
18" 37™ 59 18° 7'.2
4+ 3™ 1285 1,75
18t 417 1105 18 545
FEFE 275" WX 2.5
1.4 1.4
213850 2( 350

192" 6=38"12".5 1'.75
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29

() =) 1923, July 6% at 7* 53™ a.m. S.M.T., in Long 163° 42'W,
What are the Moon’s R. A. & declination?

July 64 7% 52™ a.m,
12

5¢ 19* 53™
L.T. 10* 14.8™

July 6% 6* 7°8G.M.T.

Long 163° 42'W

4
60 614° 48’
LonginT, 10" 14™ 48°
D'SR. A. D’'S Decl
1* 21™ B9 b 17.0
+ 147 4 17183
1» 22™ 1327 b5° 18'.183
Var 113" Var 9.1
13 13
339 273
113 | 91
14.69 1,183

e )

R pzVar. 2 A HRER KR A2E)
(96) 3k H ¥ 4 X R i 2= 3 (Correction of the Moon’s Semi-
diameter & Parallax)
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Bl (a) ek 7S RS BEIR R,
) KEREWEMBEABFERAZANER
S B L 5 R 2 IR MR AW AR 2.
© ERAZEESERANGEEEHER
4 A, E‘;ZCorrectmnto Semi-diameter # Woﬁf%-—- /j\ﬁom
Akﬂ$ﬁﬁ£ﬂﬁﬁﬁﬁ2$ﬁ% |
(@ R&ﬁﬁﬁkmﬁ%riﬁﬁ%¢+hﬁ
Horizontal Parallax 3 K. 28 #5 2 A~ B 5 A A9 7 3% A 3R 4 %
NBERZBREALEBERZERENRERXRAAZS
ERARKEEREATERORAES GBS A
(B —) 1928 48 % A 4+ H 4 Bl 2P B 9" 46™ 54%, £E lat 44°20'N,
long 32°42'W. am A Z B IE 75 Eﬁ34°50' RAZELE XA
#4552 A 5 1T,

AW EFRZER 9 6™ 54

12
AH+NAHE 93h 46™ [4r
S or 10™ 40*

BETEFE 10 5T 340
CRZEmE 15457 RZEE 58 217

0.8" 95
15' 45" 8 | 58’ 23”5
BHES4E) 4 95 gl 44020 — 6"

ERERE 180 43  IERRE 58 1776
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N NN PPl

fmEE 0"4 e 13
2 9
0".8 2'6

(=) 1923, October 8" at Moon, 8.M.T. in lat 54° 30'S, long
b7 28'W, H' the Moon’s Apparent Altitude be 24° 84, what are its
Somi-diameter and Horizontal Parallax?

Oct. 81 0% o™ o
LonginT. 3 49" 52

G.MT, 8 3 49" 52
Iong  67° 28'W- |

4
| 50]§29° 52’
LonginT. 8 49 52
8" Noon D'SS.D. 16’ 23" DHP. 6 7"
+ 1”9 + 6”8

8.D. Required 16’ 24”9 H.P.Req.d 60’ 13".8
Aug. for Al 24°3¢' - 7" - 70
Correct 8.D. 16’ 317.9  CorH.P. 60' 6.8

Var 05 Var 1.8
. 8.3 - 8.8
190 : 684

N RHAH Bﬁ& RS A (Fmd the Meridian
Paszage of the Moon or Star)
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WO KFHEMEEBEP.ESAER LETFSR
2 W 25 36 B ot b = B 0 W — B 2 B, 3% long B
2 (Diff) A BB FFBRLE R — B Z [0 2 3 long
WHZNAAEBFFRZE RE—H 2155 Y&
B 5 U 25 B0 36 A 860° B oz 4R 4% 0 (W) 3R 3R () 7 WY B 3%
XRMUBAMEBFFBRZER

B —) 192348 & A F H. 75 long 33° S0E 22 35, I3 5 7 B
35 B T 4

1923 July 44 17 24® Upper
— 4"

Mor Passage at July 42 17* 20

Diff 43"

Long 33.6
3680 1440.6
4"

XK ELEXRARTRES TEFFHRNR B E
FEABATEFFRZIRBERELER

July 5% 5 40™ Lower
- 4m
Mer Passageat July 5¢ 5* 42™
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AN

Dif 48"
Long 33.6
860} 1440.6
4.0

(B =) 1928, Jan, 10* P.M. at ship, in long 5° 30'W, required
the 8.M.T., when the moon will be on the ship’s meridian?
January 9% 18* 10* 0’
| o

Mer Passage at Jan, §'* 18" 10™ 48*

Dif 52"
long 5.5

'860(28.6

REEEBTFRLZFRARIBHITERAEZ
33k MR L 4 long B, 3¢ 2% 50 A3 long W3t 2251 W
(B =) 192848 - — H 4 & Ho 7% long 100°W 32 0k X B
(Mars) 7] B 8% 38 T 4 . |

| November 26 21* 16™ ¢°
- 33’

Meridian Passage at Nov, 26 21* 16 27* M.T.P.
g 21 9 16° 2l'a.m.
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TNV AR A

~ Long  100°W
Diff om

360200
0.55
60

——

33.00

() M) 1928 4 L A B H. £ long 42° 10W Z R, kR A 2
(Jupiter) {ff F¥ #K 38 F F 8. N
LA=AEETFRZNE 1206~ ©
- 38
EREERZE=H 12 5m e
LE 422
-3 5 S

360(211.0_
REEEBTFRLWS R B ERYEZR
5 0 1R ok BB 2 R . o A R B 02 R BR A
(W) 5540 B0 (). B 80 45 480 48 75 B, T 0K 2 R I A R ok
ZHERE BN R KW ERT SRR,
S5 30R 38 38 T4 T 4 22 B o 1R o 110 587 20 I,
B E) 1918 45+ J + B2 long 121° 9 2 3. R Altair 2.,

ﬂﬁﬁ%iﬁﬁ?ﬁ%@%
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+B+BZEFE =19 46™ 38°.08
R IR =13 12™ 68°.97

aEazker+R 6 33™ 89°.11
FER 8 6
BNAZSRE 9% 22 27™ 39°.11
IEFEMS KB IREK 130 O™ 2042
3m 36°.84
4044
+ .10

13* 12™ 4380

B2 AR =10 46™ 38+.08
ERABRE=13" 12™ 43280 |
+A-+HER 6 33™ 54128 BYEEHE LETFRZR
11* 8= 2* |

+RLBZER 18 35" 5228 BXEEBTETFRIR

(B 75) 1928 42 IE A J\ H, 78 long 40° 20'E 2Z #1, 3k  Tauri
(Aldebaran) {f If £ B |k #& 7 F K.
" Jan. 28" *RA. 4 31™ 3102
MOR.A, 19 8 3.2

M.T.P, ¢ 23~ 28
LonginT. 2 41 20°

G.M.T.Jan 8¢ @' 42~ 8 .
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MER.A. 19* g 39
59.1
6.6

19¢ 9 829

SR.A. 431" 3109
MOR.A. 19 97 8.9

M.T.P. 8¢ 9" 22 22:3P.M.

(7 ) 1923, May 23, in long 96° 50'E, when the Star X Lyroc
(Vega) will be on the Ship’s Meridian?
May 23 *R.Av. 18" 34m 225
M®R.A. 3* 56™ .21'.4

M.T.P. May 22% 14" 88» 121

=239 2t 38" 1°1a.m.

M.T.P. 22¢ 14» 88» 1:1
Longin Time 6* 27™ 20+

G.M.T. 22¢ 8 10™ 41°.1

M®R.A. 8 B56™ 2154
| 1™ 189
+ 106

3 57 4129
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P A Y AN AN VY O M VAW W WA W W WA A

*R.A, 18" 34 225
MOR.A. 8 57™ 419

M.T.P. 224 14* 36™ 40°8
or22% 2 86™ 40°.0 a.m.

(98) 3R X $ I % 2 B i) K BB 3% (Find the Time of Rising
and Setting of Heavenly Bodies and Twilight) X % 1§ ¥ =z ¥ W,
@ﬁlﬁﬂ?&ﬁEZﬁﬁﬂ%ﬁﬁﬁﬁZk}b'liﬁ&o?ﬁﬁ‘;3R
KA S aTPHB R 2HEANAREAZAR 28

W R = 1 7% PZB. L PB R &
¥ PZ 45 #i #4%.ZB B TH fE. LPZB B K

B g .
| ERRZ G IEEKSH L
TEZBSRKREZFZAK

Rk BB A,

Cos H=Cos p Cos1 +8in p Sin '

‘+ " Cosl'=8inl

.. - Cos H=Cos p Sin 14-8in p Cosl

~ =Cot ptan I

LRBMBHZHEN QKREBRARBZEABS X

BETZAMRHEULRIRZUBABIBZAN
BB, (b) BBk ke 1 ok AU S 8 2 JC B SR B2 I AR T (W) ik
18 38 (E2). I 8 30 3 D RO Bb A M8 IR W oR B 2 R R 90°
BRUVNBEEERE OXUABET LR
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WO W W WA WO WA W WA

s

R EBEREBREEEREE QBULRBZE
B, # K CosH=tanlCotpZ A X RB A B B E 2B H%
R B EFERRXEANRZREBZFR ABHREZ
B 10,
(W) 192848 E A = + — H. 7 at 50° 50N, long 60°E %
HoRHEBZARNDRHAELZBHEET.

Cos H=tan1Cotp

#¥ 1= F0°50"tan 0.08905
B p=107"35'Cot 9.50092

45 HL Cos  9.58997
=4 28~ 6
B HEAKENEFR 4 28m 26
H AN RISFHY 7 81n 840
REg 781 3¢
WX 413" 2909
HBARIEDSISER T 46n 8190
KEE 4 28" 26"
B 4+ 18" 2909
B®ANERREHR 4 41" 669

122 0™ 0
—7h 45™ 59

4+ 14 56*.1
+4* 41" 559

FryEHziz 8" 66™ 52
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v as

24+ O™ O
— 8 5652

PR ZE 16" 3" 8

(B)-=) 1917 4 = A = H.3R 3 3 & % (London lat 51° 10N,
long ' BW) kKB HB L REF B R ERZR,
Cos H=tan1Cot p |
1= 51°10’tan 0.09421
p=106"37Cot 9.47484
Cos H . 9,6690b
Sunset=4* 32" 68" p.m. A.T.P.
Sunrise=7* 27" 2 a.m. AT.P,
Feb. 2¢ 19* 27~ 2
Long + 200

G.A.T. 2% 19 27m 22°

- Decl 16° 54 | 2;'8 Var 43"
~ 13’ 64" 194
16° 40" 8"  60/834.2

- p106° 40 8" 13" 54"
Eq.T. 18" 61°.8 194
+ B8 3

13™ 57°.6 5.82
4+ toA. T '
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Feb, 39 4* 32 58
LonginT., 4+ 200

G.A.T. 3¢ 4 33~ 18

Decl 16° 36’ 368 Var 44

~ g8 4.5

16° 33" 18" 60[198.0

p=106* 33’ 18" 3" 18"
Eq.T. 13" 58'.9 Var 4.5
+ 123 3
14 (0.2 1.35

+toAT

Cos H=tan1 Cot p

Log 1=0.094216
Log p=9.476913

' Cos H 9.571129

4> 32~ 31+
Sunrise 7* 27" 29’ a.m. A.T.P.
Eq.of T. 4 18 b58*

Sunrise 7" 41™ 27* a.m. M.T.P.

e i

Log 1=0.094216
Log p=9.473110

Cos H 9.667826
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Sunset 4* 82" 19* p.m. A.T.P.
Eq.of T. + 14 0

Sunset 4* 46™ 19* p.m. M.T.P.
Daylight= 4% 46™ 19°4-(12'=7* 41" 27"
= ¢ 4n 52* M.T.
Darkness=14* 55 8' M.T,

QOREMBPZHN @ RKAXRBEABRAS
W.H.L., DA 24 4 b5 0 2. ) 8 E.HLL., (% B8 B K R 90 e W
£ 00 /i 32 A B SR B 2 00% K IR 48 5 5K Y 5 I LR 48
B2 AR RZT ) (DREZHERSD R KBZTRE
tk 2 % MT.P.=*HL+*RA-MORA, % %% 7 i¥ £ WHL &,
BERZANTREEHLEEBZANF R OU®
B 548 22 A M0 75 By 5% 4 1 B A0 W (W) R 40 9k (B, ) %
EREBRKEERRBERERABIAERNTF R
Pz RAERREEGAENZRASHE DUBEX
T2 AMBEFEEBEREE FTRESR

B4 =) 1928 4 §- — A = + = H. £ lat 31° 23N, long 121°
SUE: .l Vega B Z M 8 2 (T W,

Cos H=tan1Cotp
1=81°23" tan 9.78583
p=51°17"1Cot 9.90394

¢ p<809 4 2™ 54*Cos 9.88927

JSH=T 5i™ 6
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At

=% XL HEW 161

M.T.P.=*HL-+*RA~M®RA.
WestHL., 7 57 6
*R.A. 18" 34m 9(r

R.A.of Mer 2* 31™ 26¢
MOR.A., 16" b™ 44

Setting 10" 25™ 42'p.m.
EastH.L, 18% 2= p4°
*R.A. 18" 84» 200

R.A.of Mer 10* 37™ 142

M®R.A. " 16* b™ 44°

Rising 6* 31™ 30* a.m,
Nov. 234 10* 25™ 42
LonginT, -~ 8 6=

G.D. 23¢ 2 19 49
MGR.A. 16% 5™ 44¢

19.7
+ 383
16 6 T

" R.A.ofMer 2 31™ 26

Sotting M.T.P. 10* 25™ 19* p.m.

Nov. 22" 18 31™ 30*
g+ @=

G.D. 22¢ 10> 25™ 80
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VAW N Y N Y Y atatatalal Y Y VYV VTV V.V

‘M@R.A. 16 1= 47°4
1 886
+ 4.1

16* ‘8™ 80'.1
R.A. of Mer -10* 37™ 148

18" 33™ 43:.9

Rising M.T.P. 6" 83" 43'.9 a.m.

(# 79) When did Markab Rise and Set on April 7, 1918, in lat
39*8'N, long 117° 18'E?
Cos H=tan 1 Cot p

1=39° 8'tan 9.91043
p="76"16'Cot 9.41990

5" 10 85¢ Cos  9.33083
HI, =6" 49" 25*
M.T.P,=*HL+*R.A.—MOR.A.

HL West 6* 49™ 25°
*R.A. 23 0™ 256*

RA.of Mer 29* 49» 50*
MGOR.A. 1% 0~ 3¢

Setting  4* 49 14* p.m,



W= %xmm‘ 188

HLEast 17 10 35°
93 O™ 25¢

40 11 o
lll 0“,36'

16% 10 24¢
Rising 8" 10™ 24* a.m,

April 70 4 49=
LonginT. — 7% 49m

G.D. 6 21* O~
M®R.A. - 0" 56~ 40°
+ 8 27

1 0 7.

20 49 50

Betting M.T.P. 4* 49 43* p.m.

April 84.16% 10™ 24
— T 49m

@.D. 6 7 21 o4
MOER.A. 0 56 407
1 9

+ 3

0 57™ 52

406 11 0

Rising M.T.P. 8" 13 8* a m,
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SRHZEY BABERAB+AREUT.E AR
BRZBEERENZRNES NE KR LFMEZR
S R R F AT AR AT RT A= ARRZ

1) Gos H=tan1Cotp

(2) Hav H=Se018ec &~/ hav (108"+1~ )~ hav (106°—1-D)
(B ) 1923 45 0 A = T BLAE #2505 3 K R R

% & 7.
_CosH=taanotp

faps 1=5°6 tan - 8.94917
g p=331Cot 7.98230

H¥:>Es 569 B50°Cos 6.93147

Hay H=Sec 1 Sec dv/liav D~/Eav B

BEl= 5 & N Se 000171

i d=  33.18  Sec 0.00002
5* 38'.1

¥ Z = 108"

§=113° 88'1 ~/bav 4.92269
D=102° 91'9 ~/Fav 4.89162

A HL=T" 12 5.5 hav A9.81804
A2 =5t 59 50*
C BE=1 12 165
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(% 7%) Find thé dnration of twilight in lat 45° 45'N on Decem-
ber 204, 1923,
Cos H=tan1Cot p
1= 45°45"-  tan 0.01137
p=118"25"2  Cot 9.63675

Sunset 414" 22  Cos 9.64812
| ' » o T
HavH==SeclSecd5/havS‘\/havD
1= 45°45' N Sec 0.15627
d= 282528 Sec ' 0.03732

69102
Z=108°

8=17TT°102  ~/hav 4.99887

D= 38°49'8  ~hav 4.52162

Darkness 6" 8» 7o hav 9.71408
Sunset 44 14™ 92 I

Twilight 1* 53% 45

@) W HAE LB T 48 L2 H Bk E N (Latitude
by Meridian Altitude of Sun Above Pole.)
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Z=TAlE WQ=H¥, BB=XK%
P=X NWS=2H
NPZB'QBS = KIRF4 4
EHRERAFERASE LD T.
72Q=72B-QB
& Lat=2, dist—decl
EFRBRAERRINKX T,
%Q=7B—QB’
en Lat=2, Dist+Decl
%H’Jfa)*ﬁmﬂ!ﬁ.(b)*fﬁo(chkn-mi% B RHEE
(d)mxnit#&?rﬁmﬁiﬁmwn(ﬂﬁ)ﬁmmﬁﬁ)
l—) 19284 =1 =+ H. 1€ 76 &% 161° 10° 22 #h. Bl k& B
BS%-’F&J:ZE%%@QWWG" KEEBZH.RNER
+AIRE BT R M EET,
SAH#E o0 0
FEFEE 10 0 40
SHAHE 100 0™ 40° REMMEY
g&iE 160° 10W
4

60600 40
&Ry 100 0™ 400

TR 27 12"  fGRE 99
— 9 58" 10.07

e R e e e s

e ——

1T 14"8 9.9693
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ek S e e o

g mat a¥ t ad

BB E 56" 60 0"
ﬁ% + 4' 10"
- BT 0" 10"
mg% — 5! 7"
668 551' 3"
. éFm% + 16r 5"
HERE 67 117 8"
B o+ 4.7
b7° 11" 12".7
P — 377
REFE 57 10 3670
’ 90° |
HE 82° 49 25".0N
. 17 147 8

»

- =82 32" 11" N

(5 =) 1923 %42 T A 1+ Ju Ho € long 53°27' 15"W Z 3. A A
BEENBABEFFRLEZBEBQWH A E
KE2h 4 BER 260 KRR %G 2R EET

May 20¢ O O (¢
L.T. 8 33" 49
May 29° 8" 33 '49° G.A.T.
Long 63° 27" 16"W
| 4
- §0J213 49 0
LonginT. 8* 33" 49’




168 W W

WWVWWWWWMWWV\ANMNVVVVWVWWW\NWWVWWV\

Decl 21° 80" 0"

128

‘Decl 21° 31" 26"N
Var 4

3.

e ————

1.

Obg.-Mer. Alt in Art. hor, =08° 47 10"
LE + 250

Rl

2(98 50 0
8.D. 49 25 0
+ 15 48
App. Alt. 49 40 48
Par + b
49 40 53

Ref. - 50

T.Alt. 49 40 3
90

Z.Dist, - 40° 19’ b7"'8
Decl. 21° 31" 26”"N

Lat=18" 48’ 31"8

() =) 1928, April 16", in long 120°0"40”E, the Observed Alti-
tude of the {5 was 16° 3’ 0”, Zenith dist south, I, B, —2' H. E. 82f,
" required the Latitude.
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N AT VA P AN

April- 152 -0* 0™ 0
Long in Time 8” o~ 20.7.

Lata s ittty

April 14%16* 59" 57.3 G. D.

Long 120° 0 40"E

4
801480 2 40
L.T.. 8027
Decl. 9° 29'.3 Var 0.9
7.2 -8
Decl. 9 22.6N 12

Obs. Mor. Alt, 16* 8 0"
LE. - 2.0
16 1 0
Dip. — 6 34
16 65 26
'8.D. — 15 58
App. Alt. 16 39 28
‘Par, -+ 856
16 39 86.5
Ref. — 3 28
T.Al. 16 36 .11.5
90 |
Z.D. 74 23 485 8
Decl. 9 22 38 N
Lat=65° .1’ 12".58
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'WMVWWWM

(100) P H B R E TR LM b2 B k%
(Latitude by Meridian Altitude Below Pole) |

- 8
. ESWNAFEABXHPEXREDEX K WQES
KRB PZSBRRTF
H ZN=90"=PQ
ZN =PZ 4PN
PQ=PZ+ZQ
. PZ4+PN=PZ+ZQ
% ZQ=PN=Nb+bP
ép Lat=Alt. of Pole
=Mer. Alt. below pole-tpole dist:

WA @ REBKE O RBARDOCRZHE
B . (o) R JCIE 75 B L B AR . 0 2 A R
(B —) 1923 % T 7 AF — B, 75 3 B 100° 2 30 W /B Kk B
ETEFFREZEEAQEE0,B XS +1 400K
1 18R R & 4 8 K T | |
|  HA 8 12 0
| 6 40

May 81¢ 5% 20" HRBRE
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PV IV AV IV Vs ’ .

&F 100E
4

60400
6* 40"
i 21° 48' 4N SRy 0 87
' - 2.0 6.3

r————

21 50.4 1.961
90 o
BE 68 9.6
MR E 6 6 20"
B + 149
6 8 0
LY ~ 4 10
6 3 50
ffg + 16 48
WIERE 6 19 38
mE + .88
v 19 46.8
i 8 8
WIEFEE 6° 11" 38".8
g 68 9" 38"

BB T4 21" 14" 8N
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(B =) 1918 4= 7 A - 1@ H. 7 long 45°W 2 38 Jl A & 28
EURABETEFFRZEEADI W0 L.LE -4
10 M2 EET. |
June 149 12* 0= Long 45°W
LonginTime: + 8 0 4

~ June 143 15* 0™ G AT. 60]180

3h
Decl. 23> 14’ 38"N Var 8" 0
+ 2 1 B
93 16 38 60120
.90 | r 0

P. Dist 66° 43’ 22"
Obe, Alt, 15° 10' 40"
LE. — 410
2166 80

7 33 16
8.D. — 16 48

7 17 29
R--P @ b6

True Alt. 7° 10" 88"
P. Dist 66° 48’ 227

lat="73 53’ 55"N
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’ IS

(4 =) Jan. 11*, 1928, the meridian altitude of & Ursal-ma-
joris below the pole was observed to be 10° 14’ 30"; 1. E. —4', H. E.
20 ft. Reauired the latitude.

ANANN

Declof* 62 97N
90

Polar Dist * 27° 50'.8

Obe, Mor. Alt, 10° 14’ 30"

ILE - 4
10 10 30
Dip — 4 24

App. Alt. 10 6 6
Ref. — b 17

T Alt. 10 0 49
Polar Dist 27 50 18

Latitude=387° 51° 7"N

O P HBEMETE ML L RBE ¥ (at
by Alt. of Sun or Star Near Meridian B ﬁ- Ex-Mer. Alt)

NWSEB—AE.ZEXHPEXRENISEEXR T
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\MMM"\I\M

@ﬁoBﬁ#ﬁﬁ¥‘FﬁZ%$ PE&E.CEﬁﬁ.ZEE
Kohﬁﬁﬂo_fﬁ-"ﬁ‘ﬁlzﬂﬁ:

Sin-z—'-= Sin p Sin ¢ Cosec z havh
.. Sin%Reductio_n-—-—- Cos d Cos 1 Cosee z hav h

M () R kAR 2P B (D) B AR R 48 2 20 GE)
RMEORER Bz NAERZEB SR ©K
EMZEBRRREERFRA (D FHEEKLE A
08 0 08104 9 25 B o, 0 808 O R B B DA AR B UK
B W T 0 e J 25 B A R (18 R R 2 B AT Y A
75 I B 00 0 R 4 5 B8 8 K 0 26 DR EE A0 AR AR K B8 2
RERUEZRERNBRAR) @K EZAR KRS
#) B Reduction), (f) R I IE 5 B0 A R £ 2 49 B JU 2 7
4 2 85 . L 90 IR o B T O AR 2 TH FE. B B R A A T
M RAARE B ENBREDE RS ZRE

() —)1923 45 & 7 4 H 4 W 25 B 11 167, J #9 72 Lat 28°S,
long 177° 30'W 2 fb. 31 8 ok 5 32 7 J 4 @ 30" 63' 30, 3¢ B¥ 4%
£ 0 40 57 110 40 47+, 48 Bk A% Y 4 M 75 B Bk 277 440 IR K 55
16 BR. 3R 3% 3t > 4% J¥ & T

LA Z+HRIER 11* 16m & 177 30'W
12 4
+aH 28 16 #0|710 0

AREEF 1160 11" 50~

AKWMBRE 112 3



BEZE KAEN

PPN N o AN o Nt i e be 0 o N P A S e

H2Zirek
- 20° 48".9N
- 5.1

20° 43' 8N

f[FpeE 46
11.2

L ———

672
448

A —————aa

5.162

176

Ry 2
6= 7.1
+ 1.9

6™ 9 +ToA.T.

Rz 17
11.2

784
112

1.904

AR 11 40 47
- 27 44

Btk al

EwAR 11 13 8

R

6 9

Emln[% 11 6 b4

WLy

-~-11 50 O

Epefy 23 16 b4

JoarEf 043" 6

X

Sin 7. =Cos d Cos | Cosec ihav h

2



176 . AL B W

MO AN SIS,

Fi=20"43'8 - Cos 9.97092
#pr=28"  Cos 9.94503
TFE 6076’ 30" Cosoo 0.11608

IR iy = 43" 6*

. X
Sln—z—‘

. E—-m 4
- 9 32" 40/

hav  7.9452b

7.97718

o x=82 40" x2=1"F 20"

I
7 B2 0E (P.6.)

REHE

39* .53 30"

4+ 10 48
40 418

Ml +1 520

TR E

41 9 38
90

FAREZERE
i

48° B0’ 22"8
o> 43’ 48"N

44

28° 6 34"8

() =) 1028 £ 1 A + 55 H 4 W 7 I 11 267 A K A 2
Lat 51°83'N, long NPT EZE R ABABZEERQ
47752 20", 3t 5 4K 43 8 IE 4 0 50 52 1k % BY B 3B 7 IR AR
45° 17, 58 2 5 +17 20", IR 75 45 26 U, R W AL B % O A B
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IO NSNS

April 16% 11* 25™ a.m. 8.M.T.

12 “long 172 4TE
.lm 93k 25 4
TonginTime 11 81 8 60691 8
G.D. Nly 16* 11* 653" 52 11» 31~ 8
Time by Chron 0* 50" 52¢ Decl 9° 51'.8
 Fast — 45 1 | 10.6
0 5 35 9° 40" TN
12 | Var 0'.89
G.M.T. 15% 12* b= 85* 11.9
Eq.of Time .- 8.6 10.691

GAT. 15°15 5 26.4.

iong 11 31 8

W.HI. 23 36 344

EHL 0" 23" 26'.6

Eq.of Time 1'.3
7.8

————

+ToA. T. 8.6
Var 0.61
119

——l .

7.269

Sin=-Cosd Cos 1 Cosec z hav H

2
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d=9° 407 - Cos  9.99378
1=51° 33’ Cos  9.79367
z=42° 7' 40" Cosec 0.17?:40
/H=23" 256 hav 7.41680

Sin- 7.87766
X __arin”
5-=8'10 |
x=8'10"x2=16'20"

Obs, Alt, 47° 52' 20"
ILE. + 1 20

47 53 40
Cor (Tab.P.6) 4 10 18

T.Alt, 48 8 b8
Reduction‘ + 18 20

Mer. Alt. 48 20 18

Z.D., 41 39 42 N
Decl 9 40 42 N

- Latitude=051° 20’ 24"N -

(B =) 1098, July 8%, at about 8 P.M., in lat D. R. 12'N, long
72° 30'E, when a chronometer showed 3% 35% 0* which was fast on
GMT G g 40‘,.tﬁa observed altitude of Jupiter near the meridian
was 62° 24’ 0", H, E. 16 fest, réquired. the'latifsude.
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A A AATAVALV V.V TV V.V V.V v V.
1923 July 8% 8% o=
L.T. = 4 50

1928 July 3¢ 3* 10™ G. D. Nearly

Long 72 30'E
4

60[290 0

Long in Time 4% 50"

ChronT;, 3* 35" ¢
Tast — 8 40

GMT. 8 31 20
ILong 4 50 E

SMT. 8 21 20
MER.A. 6 41 5638
29.6

+ 4.9

R.A.Mer 16 8 51.3
*R.A. 14 28 15

*W.H.L. 0 85 36°.3

Sin% =Cosd Coal Coseo z hav H
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SANANANS ST

WANANANAANANAANNANANAAR

d=13 305 Cos  9.98783
1=12°  Cos  9.99040
z=27° 86’ Cosec 0.33414
* H=85" 86* hav  7.77960

Sing- 8.09197
—%—Rﬁdu —49' 25"

. x=492' 25" % 2=1°24' 50"

Obs. Alt 62° 24/ 0"
Cor (Tab. P.8.) — 4 30

True Alt, 62 19 30
Reduction 41 24 50

Mer Alt - 63 44 20

MerZ. D. 26 15 40 N
Decl 13 30 S

Latitude=12" 45’ 46"N

(%) |) 1928, June 17, A M, at ship, in lat by aoceseibly 31°
81'N, long 142° 36'E, the Obs. Alt. of the Star Altair West of the
Meridian was 66° 34 5'40", bearing south, LE. +3'. 16", H. E. 19 ft,
the astronomical time by chron was 18 day 0* 3™ 46, which was
4* 22 @* glow of M T.8., requiréd the latitude.
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WOV WA NN WA

Chron July 164 10* 3™ 46°
ErrorSlow 4+ 4 22 6

S.M.T, 16% 14 26 52
9 30 20

G.M.T. 16¢ 4* 65™ 32

S.M.T. 14* 26™ 52*

M@®R.A. b 34 653
39.4
9.0

R.A.of Mer 20 1 3b.7
*R.A. 19 47 4.1

*W.H.L. 0* 14™ 31'.6

d= 840 N Cos  9.99501
1=31° 81’ Cos . 9.93069
z=23° 26".2 Cosec 0.40060
h=14"31’6 hav 7.00210

Sin—;— 7.82840

‘]; 7! ”
5 Red =720

x=7"20"%x2=14'40"




P
: TUTAR22'550 N
KJ“ o

8

Obs Alt 66° 34’ 50"
ILE. + 315

68 38 &

Corr + 11 20

T. Alt. 66 49 25
Reduction -+ 14 40

Mer. Alt. 67 4 b
90

Mer.Z.D 22 66 56 N
Deal 8 40 N

Lat=3L° 35" B5"'N

(102) B B 4E 1 B -4 88k 2 5 % 3 48 J¥ o (Latitudo
by Meridian Altitude of Moon Above Pole)

(2 A (@) th A1 75 B JB b ok 3 BEB F 4 4 2 W 0 R AR
. B S HON 7 B, (b) K B O 28 R SR 12 R A, 4 %,
BAGERMRANS 0+ 0 RFER. ©RKER K
£100° e 22, B 75 TH V. B3 R 70 4940 T () 390 598 (3% 34.3¢
R 2 B B R R
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-WMWVVWWWWWW’WMVV“WW

(B —) 1923 42 I A + B 4 4275 Ay 75 long 5° 30E & #
M ANBAETARELHES D1002030% A £ K
T o2 T 55 35 5 — 2 207, IR 75 45 14 R, s B A2 1 4% B

ERLREETIELN 18 100 o Diff 52"
48 5.b

18 10 48 360) 286
mIER 22 0.8

EXAFLA 17" 48™ 48 & 5 30E

4
60(22

2
AL 6 114 FREE 21,1
~ 21 9
6" 9'.38 2]4.22.
2.11
AZpmE 16 770 S 0.1
+ .8 6.2
16" 77.6 - .62

Heits I8 R RS TERT ,
-[ﬁﬁ*ﬁzuhw)]+ 8

16’ 107.6
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'WVWVWVWWVWV\MN\NW"\N\N\
Azi% 59 7
+ 2.6

69’

[ﬁﬁ%ﬁkﬁﬁ&ﬂ]

waEmE (P.19) ~ 1

58’ 58".5

9".6

M ® W

ﬁ!ﬁ% 0.4
| 6.2

——————

2.48

FPEE 100 207 30

#E - 2

20

10 18

REE - 3

10
41

10 14

fmE 16

29
10.6

WIEHEF 10 30
mxzazmgﬁﬁ]

e (P, 20-26)) T 08

39.6

11
PrE — 6

28

39.6

RIEXE 11 23

90

33.6

THEE 78 86

ke 6 9

26.4 N
18 S

R =12 21" 8" 4N




=8 RXXEHN 185

(B ) 192348 = 3 M A E long 720 18'W 22 3 B 3% 2
BHBRAEFFHREZHBES DSCIN ., KELEAZ
RS TR RBE B ZBREET

Feb. 34 14* 19™ (¢
+ 10 50

34 14 29 50
L.T. 4 49 12

Feb, 3¢ 19" 19 2G.D,

Diff 72.3
54!!1

860(3904.2
10.84

Long 72° 18'W
4

60/289 12
42 49™ 12°

Decl 4 6" 0O'N Var 22.6
— 14 41 1.3

3* 51’ 19” 2129.38
14.69'
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[V VNV A A ath A e N 2 W WS VWY W

)'s8.D. 16’ 23" Var 00'
-0 0 4.7

16 23 0
4 11
16’ 84

)'sH.P. 60' 71" Var 0.1"
- 4T 4.7

60’ 6.53 AT
- 7
59’ 59”.53
Altin Art. hor. 80° 43’ 30"
ILE. + 38 40
2/80 47 10

40 23 3b
S.D. + 16 34

| App. Alt, 40 40 9
“Par + 45 24

41 25 33
Ref — 1 10

T Alt 41 24 23
‘Z.D. 48 35 ST N
Decl 38 51 19 N

Lat=52" 26’ b6”"N
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Y, o

(#) =) 1923, July 5", at Ship, in long 88° 30'E, the Observed
Meridian Altitude of (" was 26° 42’ 0", Z. N,, the index error 42’
10", and height of eye 20ft. Required the latitude.

 July 491 4m
4

17 20
2 14

G.D.July 4415 6~

Diff 33.56

43~

360)1440.5

4.0
Decl 59’56 Var 19.2
10.68 1.1
48'.948 2@
10.56"
)’sS.D. 14’ 52" Var 07.2
+ 2 8.9
14 b4 _1.—78-

4+ 6

16’ 0"
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D'sH.P. 54 84" Var 0.8
+ 7 -8.9
54 41 7.12
- 8
b4’ 83"

i —

Obs Mer Alt 25° 42 0"
-ILE. + 2 10

25 44 10
Dip — 4 24

- 25 39 46
8.D. — 16

App. Alt. 25 24 46
Par + 49 18

26 14 4
Ref, — 2 8

T.Alt. 26 12 1
+Z.D. 63 47 89 N
Decl 48 b6 3

Latitude=62* 59° 3"N

(108) M B AE b T AR L 6 B OR Y (et
tude by Meridiun Altnude of Star above Pole) & & M€ H A W
MYUBEREERBEANERERS REE K& E
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At

REEBEANMBE RS RAFEEHESNER
R AR WS AR Z S RE R P &R
FERLEEXHENZ

BN OMRBAEBARREAZADNEE RS
WOIE 2 75 . T % BL90% mﬁmm.mﬁmﬁﬁmm GE:)
g R TE:E )N K

(B —)19234¢ IER A B.JEElong40‘24'E2.i&.ﬁlﬁ0( Tau-
Ti(Aldebrn) B EFF R EZ AR ACT.HNERT
Tie B % —0' 40", mg:gn}k.‘&mzﬁﬁﬁﬁa

P

K AN _.#tng; 1£).4
E %6 Q

S
PIREE 653 37 0
wE - 04
53 36 20
MEgx — 4 174
53 32 2.6
kA - 43
WRIEFE 653 81 19.6
90
THIE 36 28 40.48
R 16 21 12 N
fapr =200 7 2848
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L a'alatatay

(&l "‘) 1923-’-Fnﬂ = 1 Ho EJAEEZP'IEM%E’O( Lyroc
(Vega)EE?'fFﬁ.hZEﬁﬁ%"EO 50", & £ TH B 2 L. 2%
25 45 —1'20 B 3R R 3¢ 42

P

N / }Hﬂ; 38a2dN

. 8
AABAEHNETFREZEGE 96 50 507 -
BE - 12
2196 49 30
WESBE 48 24 45
ik -~ 52
RIE#E 48 28 53
TEPE 41 38 7 8
Hsg 388 42 B4 N

= 2 b3 13"S

S By BN

() =) 1923, May 23", ir. long 96° 50'E, the Obs. Mer. Alt. of
the Star & Bootis (Areturus) was 76° 20' 10", Z. N, I. E. —-1" 15",

H. E.27ft. Find the Latitude.
P

/W w2z, dist 13°46' 27N
E\F)Q ~Decl 19°34'48N

[
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BEEWIU N U M S W F o PSPPI ST D T a Y At Y A ara e a2

‘Obe, Mer. Alt. 76 20° 10"

LE. — 116
76 .18 55
Dip — &5 7

App. Alt. 76 13 48
Ref — 16

True Alt 76 13 33
- 90

Z.Dist 13 46 2T N
Lecl 19 34 45?7

Latitude=233° 21’ 12"N

0 WMAT B LB 75 8R E 2 o5 R E B (Lati.
tude by Meridian Altitude of Planetabove Pole)
R @EMB oGS AR RN &R T
2 4.2 B DL SR 0 Y B AR 0 (W) 3 (). 0 8 2 98 25
(DR E 2R E I B 2 DS R AR D 24 B B
ZHBHRZERE MR MR EE R
37 210 B b8 WCIE 75 JE R 1A 00° I, 30 3 AU 48
BT LA R 2 5 AR S A (R i) 40 DR (3 ). 00 9 4 B
(B)—) 192848 T2 A 19 Ho 7 long 42° 10'W 2 1. 3 4% A A&
Qupiter) £ F 4 B b 2 1§ B * 16042 10" K HAE B 2 4
F 55218 10 R 15 20 UL BE R B IR 2




192 R T 1

AN

W W WA

KA BB TR 12v. 6™ 00 Xl
- 38 EiE 42.2
e 5 24 360[21L0
SRy 2 48 40 .6
PRz 39 140 B4m 4
i 14° 50° 4" A 2.2
50 9.1
140 50 54" 24]20.02
- | 83
MR E 160 42 107
mg + 1 0
16 43 10
Mm% - 4 A
 WERE 16 58 48
ik - 3 13
WES®E 16 35 33
90

M 73 24 2N
HEL 14 50 54 S

#apE =58° 33’ 33"N

B =) 1928 45 +— A 4 & Ho #% long 100°W 2 X i b #i
oA MBI EKE M) EF4H L2ZH ESS2 IR
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S

EEEZW?‘&%% —Waﬂiﬁlﬁﬂﬁmﬂfﬂﬂﬁ .:PO

Nov. 26 Mor Pass in 21* 16 0* Diff 2=
83 long 100
S.M.T. 2621 16 27 860|200
6 40 .66

" G.M.T. Nov. 27% 8}B5™ 27

Decl & 5.3 Var 14'.2
+ 23 8.9
T8 9455.38

2.3

Obs. Mer. Alt. 32° 40’ 10"

ILE, — 2
32 38 10
Dip — 38 66

App. Alt 32 34 14
Ref — 1 31

True Alt 82 82 43
| 90

Z.Dist B7 27 17 S
Decl 9 7 36 8

Lat=66° 34’ p3"8




194 A w W

(105) 0 % . 2 7% J¥ R # i (Latitude by Pole Star)

NESW % i 7 B2 5 T 3. NS B K 3 7 4 #L. P 8 K Rt
. X 85 k48 B ZQ=NP. B # F.a AX) B & &.p CX) B &
HaXD)BEHELBR A0 LZPX A X5 FF H 2 E #
XD, # #t NY=AX =5 M. -
. Lat=NP=NY—YP=NY—(PD—YD)
=NY—-PD+YD

2 Q
& Lat=a-—p Gosh.-i-qn%ﬂtana gin 1"

EH@EKDBHERERER OIKBERERRHEBES
ERBRABIREATRSMNBSERRE © R
REGERE—F.EREEBRROIBZEES — &P
EBE—EBKREARMBRARES R P AUER
FREERB AP ERAS 2R EUEEZE IR
BT RPERS AN B A R E S ¥ koA
op 48 &% B,

(B —) 19234 71 A H L B 4 & 25 bF 11 17", 7 long 35°
BWZ IS ER 25 BE A2 300,558 020, R
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w=E O RKXHEN 195

ANNANAAAALNPIL SIS

RIBR RZBZBERT.
HEAHARFRER 11017
CERER + 2 28,

RRMZERE 297 130 40

RRABZFE 4 23" 578
2 81
+ 6.6

4 26 12
R +11 17 0
HER 15 43" 12
WMAR 8T 22 80
®’E - 020
37 22 10
ME2EE — 5 18 (EMNMBAR)
REZE 87 16 52 |
=1 GTEROE BB RED)
87 16 b2
B—EB| + 56 49
HoEH + 0 7
WM + 124
g =38° 13" 12"N

=) 19234 M A+ M B ZR R4 4R 100 307 £E T &2 6°
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-

WHRPNBEL 2 E BV I0E 2B +0 1075 &
16 0, 3R Ay 2 2 B 3 6.

mA+m B FEPR 104 30
- EER 4 26

RS 149 10* 56

~

A ZRE 126 32'4
1 3886
4 9.1

1 98 201
Zpe 10 80

i REp 11 68~ 20°.1

PHEE 4 1107
&5 4+ 10
49 120

MEE — 4 36

RIEZE 48 66 44
1

48 85 44
B + 0 24
oo 7
=X + I 30
§8IF =48° 5T 45"N.
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L AV

(=) 19234 /L A H Ju H ¢ ¥ 3 BE 30 47" £ W X 122
ZRABBEIHES243320, B X220, R 3 22R,
RERZBE.

Sept. 28* 16* 47 0* M.T.P.
LonginTime 8 11 20

Sept. 28 23" 58~ 20* G.M.T.

M®R.A. 12} 24™ 67
3 46.7
+ 9.6

12 28 53.3
M.T.P.+16 47

‘4» 15™ b53*.3 Sidereal Time

Obs. Alt. 24° 33" 20"

ILE - 2 2
24 31 0
Cor — 6 42

T.Alt. 24 24 18
1

24 93 18
1% Cor® — 50 22

23 382 b6
2% Cor® 4+ - T
84 Cor® + 32 .

Latitude=23° 83’ 85" N
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Mo w

ot ool

() 09)-1928 45 = F = = B4 W40 IR 1 457 JE A 7% long
98 32'E 2 j. W) 43 4 B2 75 B 340,307 0%, 1R 15 20 IR, 3¢ B¥ #X
£ (% IE 43 0" 36™ 25% 3% {3 MY 4% 32 2 B PR 44m 20 R AR R 46 2

ﬁﬁﬂ

Feb. 127 13" 45 0*'8,M.T.
L.T. 168
Feb, 122 11* 50™ 52 G, D.
Tong 26° 32E
60/114 - 8
14 b4m 8
Time by Chron 12" 36 25*
— 4 2

G.M.T. Feb. 12¢ 11* 52~ 5*
. LonginTime 1 54 8

S.MT. 13" 46™ 13*

M@®R.A. 21 26™ 2'.7*
1 48 24.0
8.2

23 14 349
S.M.T. 13 46 13

Sidereal Time 13" 0™ 47°.9
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P

ObsAlt 3410 0"
Cor® — 6 42 (Tab.P.8)

T Alt 34 -3 18

Pt

—

34 -2 18
1#Cor"+ 1 b5 19
2 Cor® + 1
FiCor" + 1 10

Latitude=35"_ &' 48"N

(4 %) 1923, Jan. 20, P.M. at Ship, in long 174° 28'W, when
the Correct. G.M.T. by Chronometer was 20 Day 1855 52* (Astro),
the Obs. Alt. of Pole Star was 43° 45" 10", I B, +1' 30", H. E. 23 it
Find thé latitude. | |

T. by Chron 204 18* 5~ 52 G.MT.
Iongin Time 11 37 52

- S.M.T. 208 6» 28" O
M@®R.A. 19" 66™ 2149
2 b74
1.0

19 58 203
SMT 6 28

96.926 20.3
8id. T. 2 26™ 20.13




200 #ow W
WMVWVVVWWWWVWVWWMWW

Obs. Alt. - 43° 45' 10"
LE. + 130

43 46 40 .
Cor® — 5 42 (Tab. P.8.)
T, Alt. 43 40 58
1
43 39 58
1# Cor* —1 4 17
42 85 41

o~ Cor®* -+ 2
34 Cor® -+ 52

Latitude =42 36’ 85""N

(106) 3 1 . 5 JE F 45 £ §8 & % ok 4 )8 ¥ (Longitude

by Sun Chronometer)
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- R A ]

- RNESWH M FE.P S KREZB X N.NS 8 744,
WQ:E@%&%%EOB@%%OP%EEOZﬁmgﬁorﬁﬁﬁﬁo
ZBPZ & % fi.

KR = 1 PBZRIS AP T FHZAR

Hav H =Cosec I Cosec pv'hav (z-+1'cop)Vhav (z—T cop)

88 HavH==S8eciSecdVhav (z+1+d)Vhav (z—1Ep)

% Hav H=S8ec1Secd~‘hay SvhavD

MR (a) 25 B SR ok KR JE R K AY BE AR 2R BE, (b) bk B
WMo+ —F.REMERPE ORFBEEE @
REEGERUOEBTE OKEARRABD 2R
i (3% 5 B ST A 7] 50 0 100d, 545 3R 46 J0 1+, 36 B A4 7
EUIARLTBHEEEF LA EBE OREZ
BE £ B0 WS 2 FUBR S B S KU EE G SR W 2 0 B 48 IE
BAERBUZAEREREHFHARBEH ZAER I E
FHRBEZ KK A %o RBZ B &P F 0B
VAot py ) 25 AR B R TEFEZS BE A R IE B A MR BE. B 4
50K 2 B W

(B —) 1928 4 T A 4 Ju H 4° # K A9 35 1 2 87 Al 72 4 4%
49°28, F A M 2T OW Z RS AB 25 EBQISC0
20", 38 3 B +2'50", B 5 27 IR, 3 W A 4% % IE 45 8% 59™ 53% {8
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A S N M N N N e el Nl gt S Sk Al Nt e ok s S v ol 0 N, N

e AT AN AR AV N A A )

FHMEEA-HREERESRI®2, K H = 8 2.5 (&%),
R AL 7E T

EAWASBTR 2 8m
FATRERERE 1 50

AHTEERRES 299 3 58"

g 27 W
4

60)110 |
AREER 160"
WMERE 3 59™ 53
EAZHBZE -1 2
3 5R 61
#E - 1 77

IEH 299 3 57™ 433 IEFEINMEZREY

HZXE 26
27.08 Day»

B 67.7 or 1™ 77
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P s aad e A

Tg 18 74 R 137 96

— 264 - 1,84
18 478 8 1571144 ARARES
SWEE 660 HHFE 0.46°
4 4

nSsE 180 o 20"
B + 2 50

13

18 3 10
BEE — 5 7

17 58 3
PEE + 16 16

WIEEE 18 14 19

18 14 274
i — 2 66

WEZE 18 11 314
90

HEE 71° 48 28”.6
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Hav H=8ec 1 Sec dvhav Svhav D .
Ik 1= 49° 23 0N Sec 0.18642
Wiltd= 18 4 468  Sec 0.02199

67 27 46
HHE z=71 48 28.8

S=139 16 146 ~/bay 4.97197
D= 4 20 426 ~/hav 3.57882

Rbg=1* 50" 56 ‘hav  8.75920
=4 13 11.44

kE= 2 4 T.44
ERENEE= 3 57 43.3

1* 53™ 35°.86
60

411183 35 52

§H = 28° 23’ b8"W

(B =) 1923 4 = J1 4 H 4 # K K 75 B 49 6%, 7 T 4% 36°
19, MR BAN BT Z R BB KWL S Qo0
30°, 28 3 15 —4' 4", IR 75 5 23 U 36 B K 4R 4 T 48 4 107 501
Bk T IE A+ H B A I IE 4 S 9™ 48 30 3 5 0.7 (H .



e HE®R XIXHKH 205
R IR Z & P
ZA#Ha PR 4 6~ O

AHEEERE 1L 50 44

AKAERE Ry 19¢ 16" 165™ 16

fEF 177° AR
4

60[710 44
ARYREERE  11° 50™ 44

S 197 16> 10™ 50°
EAt‘RHZE 4+ - 8 48

19%4 16 14 38
W + 48

IEREER SRy 194-16 16™ 26

H 0.7
68.7
HxE _48.09
i 272 B 7 617

+7.6 4+ b.7

34'.88 7 66".7 it RRE
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SN A

SR .99 G T4
7.9 7

76.2 5.698

mBEE 24 0 307
B — :4 4
93 56 26

BEE - 4 43
23 61 43
pEE + 16 6
WEBE % 7 48
BE + 8

24 7 b6
HE - 2 10

——

RIEWE 24 5 46
90

JH# 656° b4’ 14"

Hav H=8ec I Soc dvhav S~ hav D

~r
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F AA WS

1= 36°19° 0”8  Sec 0.00380

d= 34 4 S  Sec 0.00002
35, 44 12
z= 656 54 14

D= 30 10 2 ~hav 4.41636

Reg= 4 0m12 hav 9.89860
% + 7 566

A 4 8 8.6
ERENEE 16,16 26

11 52 42.6
80 |

4]712-42 36
#E =178° 10" 39"E

=) 1928 4+ A =+ — B K W TE 4 W 2B B 8 3T A
Ay ZE X R (Lat 56 23N, long A M B S UE). W/ AB Z &
B EGT5 200 BE S —3 207 W 5 11 UL 8 R 3 Z B B
SO S MENL A S TS H R R ES RO H
2 7.9 (8 2, B ok 3t 0E BE 2 6 8 0.

Oct. 31# 8 37™A.M. Decl 18° 52’
12 - 2.95
801 20 37 13° 49°.058
Long in T. 13 36 |

G. D. Nly Oct. 80° 20* 23" 24
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Var .82
3.6
79 % 87 8=298".62 29.62
Accum Rate, or4™ 586  Tqofl. 16’ 17".4
T. by Chron 20* 37™ 27* . 4
Error — 9 16 16° 17"
20 28 12 Var .12
Accum Rate 4 58.6 3.6
G.M.T, Oct. 30% 20" 23" 13:.4 E

T ———

Obs. Alt. 9 52" 20"

LE - 820

9 49 0

Dip —~ 38 16

9 45 44

S.D. — 16 8
App. Alt. 9 29 38

9
Par + 3.4
9

29 44
Ref — b5 86

T At 9 24 84

z= 80° 85’ 51".8
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Hav H =Sec 1 Sec dn/hav Svhav D
1= 56° 28’ O'N  Sec 0.25678

d= 13 49 38 Sec  0.01276

70 12 3

80 35 b1.6

S=150 47 546 ~/hav 4.98574

D= 10 23 48.6 ~/hav 3.95712

S.A.T. 20" 49™ 28¢ hav 9.21239

Eq.T. — 16 17

S.M.T. 20 83 11

GM.T. 20 23 134

0* 9™ bB7.6

60

4] 9 b67.6

Longitude=2" 29’ 24" B

(B ) 1923, Dec. 24'%, M.T.P. 9" a.m. Nearly, in Lat 33°17'N,
long by account 141° 40'W, the observed altitude of () was 19°0’ 0"
I.E. 40'20", H, E. 14ft. Time by Chronometer 6* 38™ 26¢, which
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vavmwwwwvwvvvuvvvvawvwv

was correct for G. M. Noon on Oct. 13, and its Daily Rate was 8.3
Gaining. Iind the longitude.
Dec. 24 Q’f 0™ 0 AM.
12

Dec. 23921 0 O
LonginT. 9 26 40

Dec. 24* 6" 26™ 40' G. D. Nearly

From QOct. 14 to Dec. 24" 6

There Are 72.3 days

8.3 % 72.3=10™ Accumn Rate

Time by Chron 6" 38™ 26
- 10

'G.M.T. Dec. 249 6" 28™ 26*

Dect 23° 26'.2
— .2

.

23° 26 S

Var .03
6.4
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WS NSNS N N NSNS NN

Eq.of T. 43.2:
-9

—ToA.T. 385.8

Var 1.24
6.4

" —————

7.936

Obs. Alt. 19° 0’ 0"
LE + 20

19° 0 20
Dip — 3 41

18 b6 39
S.D. + 16 17

App. Alt. 19 12 56
Par + 8.3

19 13 43
Ref, — 2 46

T.Alt. 19 10 18.3
90

Z="T70° 49' 41".7
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. R

Hav H=_Sec t Sec dAvhav Svhav D
1= 33 17" N Sec 0,07781
d= 23 26 S Sec 0.03738
36 43 0
Z= 70 49 417

§=1927 82 41.7 ~hav 4.95281
D= 14 € 41.7 ~/hay 4.08934

nav 9.15734
ATP, 21» 149
Eq.of T. = 35
M.T.P. 21 1 14
GMT. 6 28 26
or 27™ 12
60
4] 567 12
Long =141° 48'W

(107) 3 B 2z o JE B B 8 ox 25 R 8 ¥ 3 (Longitude
" by Star (or Planet) Chronometer




M=E=n RIEN a13

VA WL T W e W VA WA N WA W SCUAVAAATVTUNWATR S W

NWSE 75 3 75 1. Z 2 X TH. P 58 K 3 & WQE B X & i
WA IS 5 4 Bh MBS MR ok B T 4R T Al Z A K
Right Ascension of Meridian =8idereal Time
, _AQ
=AM+MQ
. =MOR.A.+M.T.P.
=*R.A.—*E H.L.
—*R.A,+*W.H.L,
. MTP.=*RA—MORA.

P Lerury v, ——

or MT.P.=*R.A.—*EH.L.(or +W*H.LY-M.®OR.A.
B J () 4 28 P 0K HY K I ok K M BE MR R (B) K R
5 = i+ — o IE BE A YE R RE, (O B 2R R R
AR R 2 F A, (@ sk B & . 8900 W 2. B0 38 A T B,
(o) 1k HavH;=Secl Sec dvhav Svhav D 2 2 R K B A1, (B &
ERALRS NI RSN+ LM AKHBRT A
H B LB OEKAKXMIP="RA-MORA,
RGEMZERU IR EREEFHERROGIE Z K%
B/ ) 3t 32 6D 45 RS B BE T 5 60, B BL L ) 48 8K E R IE
BiE 25 I B TE B A ME R A DL RR 0 B MRS R 2. % B T £
(W —) 1928 25 S A = + B #9 75 25 I 4 4% 10° 437 3 Ay
e #1850 47 % 4 # 53° 20" 7 £ 20° 22 B2, T 4% of Tauri(Aldebaran)
BEFFBEBLEEB20°8240", BEB UGB
98 IR, L I AR AR M IE d8 13162 A M E L A=+ LR
WiEN E4 BT 28, K H 2 A 84 HEERL R I AL BT IE 2
1E 5 5% 5. |
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AAZ1-HAHETR 100 437
SEERF 1 20
KRR 126 3¢

BRERREE 11 31™ 52

B 4+ 27 28

11 59 20

% + 38 43
ERENpRE LR 304 120 3™ 3 _
HZ 84 B 4* 31™ 3207
65.5 B 160 213 N
60@1 CARRE ZREE 120 32" 5001
fE gm 43 1 58.3

+ Ry

12* 34m 48.9

MRS E  20° 827 407
w/E O+ 146

20 34 26 °
fREE — 6 13

20 29 13
PixE — 235

WEZE 20 26 38
90

HFE 69° 33 227
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Hav H==Sec 1 Sec dvhav S~vFav D
- #1E 1= 53 20 0"N logSec 0.228)1
Hésd= 16 21 18 N logSec 0.0179¢

36 58 42
gk z= 69 33 22

§=109 32 . 4 logvhav 4.90387

D= 32 34 40 log~vhav 4.44790

B HL =18 49 45 log hav 9.59302
EZ#ﬁ *R.A.= 4 31 33
FHRLEFEER.A. of Mer=23 21 18
R B Z R M@R.A.=12 34 49
IEREZEE MT.P.=10 46 29
 EREMFRGMT. <12 3 3
REPERE= 1" 16™ 34

60

4|76 34
ERERE=10° 8 30"W

QWH=_/QPH=*WHL
HA =*R.A. |
QWHA =R.A. of Mer
AHM=MGR.A..

QWM =M.T.P.
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o~

(1 =) 192345 T F AF = H 4 $e. 1€ Vi 5 26° 2 1.3 8 Cen-
tauri £E F 4 £ B0 38 2 5 JE S 45° 127 207, T 75 19 IR JC WE 2
KRB TE A AR LSS 0 922 BeL B AL S A = A H
BB e TE 46 TR 220 30 H 2 A5 14 (B 2), ok B L

May 237 9* 22™ 56°

Forfast — 7 22
9 15 34
Acorate - 35.6

May 239 9" 16 9'.0 G.M.T.

Daily Rate 1.4 *R.A.=13" 58" 26°.3
25.4 *Decl=59° 60’ 3 8

et er——

35.66 MOR.A. =4 0™ 18"
1 287
+ 28

4* 1™ 496

Obs. Alt. 45° 12’ 20"
Dip -~ 4 17
App. Alt. 46 8 3
Ref. - 58

True Alt, 45 7 5
90

Z.Dist. 44° 52" 66"
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QWEH =*WHL
HQWA=*R.A.
QWA =RA of Mer
AM=M@®RA

QWM =MTP

Hav H=8ec 1 Sec dv'hav S~vhav D

1=25> 8 S
d=60 0.38

34 52.3
Z=44 52.9

See 0,04320
See 0.30110

S=79 45.2 ~hay 4.80694

D=10 0,6
*WHL =21 16™ 21
*R.A.=13 58 26.3

.R.A.ofMer 11 18 47.3
M@OR.A. 4 1 4956

MT.P. 7 11 57.8
GMT. 9 16 96

2» 4™ 11-.8
60

vhav 3.94070

hav 9.09194

4/12¢ 11.8
Long=381° 2’ 67" W

217
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(% =) 1923, March 27*, at about 1* 10™ a.m. S.M.T., the
observed altitude of the Star B Leonis, when west of Mefidian, was
42°41'30", 1. B. -1"24", H. B, 20 ft. The Latitude was equator,
the longitude by account 20°W. Time by chronometer was 3" 42™

42*, which was slow of G. M. noon on February 11* 6™ 10%, and
its Daily Rato was 2* losing. Required the Longitude,
Mar 267 13t 10" |
1 20
G. D. 26% 14" 30" Nly
Long 20'W
4

60180
longinT, 1» 20™

Time by Chron 3" 42™ 42¢
ErrorSlow + 8 10

3 48 52
Accumrate + 1 27

——

8 60 19
12

G.M.T. 264 15* 50™ 19
Feb, 114 To Mar, 26¢ 43.6 Days
Daily Rate 2

Accum Rate 87.2 or 1™ 27*
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P u P ST P ST TS T T

*R. A. 11* 46™ 9.7

*Decl 165°N -

MOR.A. 11m 379
| 9 9278
8.9

(RIS S

14™ 18'.9

A—teret

Obs. Alt. 42° 41’ 30"

LE — 12
42 40 6
Dip — 4 2

App. Alt. 42 35 42
Ref. — 1 14

S. Alt. 42 34 38
90

Z.Dist, 47° 26 22"

WK
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. R .

ZH=*WHL
HWA=*R.A,
ZHWA=R.A. of Mer
AM=M®R.A.
ZHWM =SMT

Hav H=8ecl Sec d~vhavSvhav D

1= 0° Sec  0.00000
d=15° N Sec 0.01506
15
Z=47 25' 22"
S=62 25 22 ~hay 4.71450
D=32 25 22 ~hav 4.44590
.". Hour Angle=3* 2™ g¢ hav 9.17546

C*R.A. +11 45 9.7

R.A.of Mer 14 47 18.7
MOR.A. - 14 13.9

S.MT. 14 233 48
G.M.T. 15 50 19

LonginT 1% 17m 14,2
60

4177 14.2
Longitude=19° 18’ 33”"'W
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(108) ) % % % W #5 J¥ 3R 45 #% J¥ 3 (Tho Double Altitude
Problem) 2k 75 35 A tk #4 & (Suxaner) i 8% 01, 3t 38 W 4 &
ERIMBETHRBZES LR RO SREZ L L
An)o F P 36 B Y K S 2 W HE R4 O A 0 2 N B SR A
Z B A — A= 2, M M 6 4T 12 k. 48 £E AY 38t 38 IR (John-
son) B 47 46 1. B ¢ M R R

B o B3R R L % E.P 8 4 . QQ A IR H.A
H &K FCHR B3 5 75 I 2 W & 474 4 B &

AR S X 0 XK £ 3 5 . AX B ot T . X 1
X4k o it BLAX 5 42 . T 3 — [, 25 4% ABC M. &% 7% % 3
KX ZH B XK LELABCHE L4 > HE # &
7 AX T 5 B T % 8 R XIC AR A8 Y W P 4 A0 R X,

i 7 3% 5 4 %% BAL 36 W £ 4 EPF. i B 3 3 45 4t # BG,
L BY 4 48 GPF, R C 5 3 45 1 R PO 05 #5985 B 2 b i

ABC . 88 £ . & 1B (Circle of Position), X #8 ¥ J¥ 1 (Circle of
Equal Altitude), |
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o0 T 6 W 4% — K e L5 IE. 2o fE VB0 W Lk 96 KR
MBEFRKF ST ENIGE N SES— BB k.
B ] — 2 B S A T A R . B B % T B R
B 2 26 B 3 A 4R 1 S8 T 802 % 3 T 18 o2 % . 8 A9 IR
{00 B T 2 56 AR B B, dc DA W O T MR R AR L B 2
1 ] 35 |

A

-

ré
g .

BAR du B (8 2 X 8 A B k4 2 B AE. B 3% 7 0K 48
XATMREER XL AX BESAB TS 2R E ARG ES
2 XA T VE 4 78 2X% U 0 fir 7 [ ZKZ 3 ZK'Z A0 % 1A 2, B,
T A5 2 4R T S e T 2 A D B A G - B A A TH B
% R AE 2 T AE 2 d. 7T 496 BE %2 | |

R B o B ML R K S8 4 0N 4R 1L ok 1B 48 0B .

1at Line
R T/ _ —2ndLine
e
oo Nalp
/ C \a. | |
B \ci-ﬂ \@
\ s A4
\
\
8 [}

*B
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N AN S A

BR nBRABEREZRERRRBAZHIL.&#BS
FCTRHATHB RN BEEMAZRAT.CHE WX K N itt. HD &8
10 4% J¥ [, NS 45 5t 4% J§ [, #% <SCA % # LTCD, 4 Ei « fa.
XACH & EHEBZ M E ™ k% p2.4 & £8CB
N /NCR.Z ZBBA. X UARCTER MZH= A . i
EBETIH.EEMAETMIDCE M. E DB E M9 7 48 28 1.
EAWTAHETHAZAR

TD="TGC 8in TCD =CR Sec RCT Sin TCD-
=’ Sec RCT Sin a(ROT=90°— (a—B))

(1) Correction for latitude = p’ Sin a Cousec (a—f)

CD=CT Cos TCD =CR Sec RCT Cos TCD

(2) Correct for long =p’ Cosec («—B)Sec18eca

OB RSB EERa Q) KE M EE —~HER
S, (D) B M6E, R E R A M 2 6 . % 7 67 % (Azimuth
Table) Hr, 7] 28 4% 3¢ %t o2 7 §F Bl o M. L1 90° 3R 20 BY 48 455 — §L
B H. AR E R AKX Sin e=Sin p Sin h Cosee 2, o 7 R %
KRZ I AERE RFER % L 90°—Decl=p, & 18 R
%, 27 90° 4+ Decl =, p % & % 90 [, 3 R 48 Z o f IR 4 K 2 90
B.p3 A R0 a 595 A R0 H R Ba 2 M
EFAWAESRUAWFRAEREZ LN SNAEREZ
B8 S) (o) LU FF AL 22 I 0 R AR RS 7 AL 1 3¢ o Tra-
vorso Table, 3R 4 £2 2. 54 45 — &% J¥ 48 0 (7 &) 248 30 (R &)
MAS —REVUEREA S RAEURPRES ZHE



224 A W W

AAANNS

Wﬁﬁﬁ%ﬁﬁ*ﬁﬁ@ﬁﬂ%ﬂ%*ﬂﬁﬂmﬂ@
M W (558 00 45 2 = . |
WM RMFALERERBMA @RIFAMA OKAR
hav z=hav 0-+hav (& d)(where hav 0=:Cos1Cos d hav h), 7] R 1%
EE RS RBZHEBTRE RN BZHE
MR LEZZEP.QGE: WY B REE)ERNBZEH E L
- TE 5 ()R plo R AR Z 8 A — & B RAP. ©
RURBERDBE_BERFEEFNRPERBIXR
Z 58 = 77 L. Bp B £, 3R WA 90 JE R 5 58 TRHEREFER
7F 7] /i Sin #=8in p Sin h Cosec z K 4% 8 f,) (d) A ik 2 X Cor
for lat. = p’ Sin a Cosea (a— B) & Cor for Iong#p’ Cosec (a—8) Sec 1
Cos a, 3 45 2 1E #2838 ¥ Z 2 @EBAERE—LEHZ
Fi—~ERERBS KK I A X —HRRZMN
EEVBARINRBRERRZ - BHEEERERR
35 — B 18 4R A0 3 2 Mo B W 2 85 Y O OE B U R OB R
ﬁé—%#@ﬁﬁﬂﬁ%ﬁ*ﬁ&EﬂﬁﬁZ%%ﬁ.
¢2ﬁﬂmﬁﬁﬁﬁﬂﬁﬁﬂﬁ2ﬂﬁ%

Wl —) £ = A+ M H 28 W4 R T 80™ K &Y 7 4k &

49 40 T ARTSEL I — R WM AB Z RIER A o124

0" o4t B TE /B 13 38 21 B 20° 10 0% 7 48 48 2° 16°6, B 35 4 94 10°

(Im 3> FCRE). % Ay B 36 X 1 W6 ¥ A1 30 3l JE 48 25 BY 45 By 9

40, 1% A 7 B B 220217 40, I 43 ok BB 2 7 JE 25 © 80°20° 0%

BB ITS B2 BSOS BRI KW L AR
R AR £ 1 R e A
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1= 49 40N Bec 0.18894

Fixd= 2 158 Bec 0,00038
51 55'

B Z= 77 16

S=129° 11’ ~’hay 4.95582
D= 25 21 ~hay 4 84128

®Es 19" 31m 6 hav 9.48637
B2 4+ 9 10
ZEE 19 40 16
ERARE 20 10 2
0* 29™ 461
80

4[29 46
B—8E 7T 26'6"W

Sin e=8in p Sin h Cosec z
B p=92° 15’ Bin 9.90967
FFf5 h=4428"54* Sin 9.96475
THEE z=77°16'  Cosec 0.01081

al; 8in 9.97523

W —RPBABZRF A RBNIPIVE
% 870°50E,
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v

BE—ERENI®ICEES19°10W,
Ry 1) V9 W AT 80 T 0R 4 = 2 AR R,

P

UIn\P>900°
z

Bt 49 40N E—gm T 20 80"W
g - a8 482 10 W

B AAUMEE 49 19N TR T 58 40°W
7 55 AL 16 2 3R B fA,

EMBEE 220 21™ 40°
MR — 81 B4.7
éﬁﬂ% 21 49 45.3
WX - 9 8
ey 21 40 373

BEfy 2 19™ 23

Hav z=hav ¢+4-hav '(l,_ir.d)
‘Where hav §=Cos1Cosd havh
B 1=49° 1UN  Cos 9.81417
HFBd= 2 178 Cos 9.99966
Bk h=2" 19" 23* hav 8.95257

8.76840




1]

WK K

TAS oV AV

"t

6= Nat hav 0.05840
14+d=51° 36" Nathav 0.18943

T =59° 43' Nathav 0,24783

REBE 300 17
Bl E 30 20

Ep=+ 38
Sin 8==Sin p Sin h Cosec z
B p=92° 17’ Sin  9.99966
B fg h=2" 1974 Sin  9.75696
THPE z=59° 43’ Cosec 0.08372

BL Sin  9.82034

He 55 = T 4% k1 2 I8 6L B 44 25 N 138°36'E

5 S 41° 24'F, _
BRSSP 7 A S N 48°36'E 3 S 48° 36'W,
WIE4§2E =p Sin a Cosec (a—f)

p'=3 - log 0.47712
a=T0° 50’ Sin  9.97528
a—f=29° 26 Cosec  (.30856
Li=49 19'

log 0.76091
b5.767

e

227
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W IE&# =p’ Cos a Cosec (a— B) Secl
log 0.47712
Cos 9.51629
Cosec 0.30856
Sec 0.18583

log 0.48780
3.075

BoAMRE 49 19N
WOE R 65

SR 49 15N

B AR T 68 40°W
WEZE 3 OW
MEREEE 8 1 40'W

A K XA B 413N
| R RS T 40W

W =) = A 4= H 7 B 4 B 8 307 & &9 4 lat 60° 12'N,
long 8'35W Z . M ABLHEBO N MER RS
210 17™ 10% 7 #% /8 10°5'S, B¥ 25 45 13 30° O A I 1), 2L 4% Ay
() IE T AL 32 VB 1E % 75 W 45 4% 3% 127 4 3 75 03 40 0™ 4, R W)
5 W8 2 5 I 0 © 1T 1303 £t 45 10° 1'S,05 3 7518 26 1 5
=K A 0 s E T A A K

JH R4 1% R o £,
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NN NN N NN W NN S SN

$agr 1=50° 12'N Sec 0.19375
Fid=10° 5'S Seo  0.00676
| 60 17

THEE 2="15 29

8=135 4% ~hay 4.96681
D= 15 12 ~hay 4.12142

KBE 20% 30™ 49 hav 9.28874
B 4+ 13 30

ZBEy 20 44 12
WRpp 21 17 10
0t 32™ 58
60
4(32 58
B 8 14 30"'W
r.N

1 AV
80
[ ]

2
®

Sin e =8in p Sin h Cosec z

BafE p=100" 56’ Sin  9.99324
K h=38"29"18* Sin 9.8984H
T z=T756° 29 Cosec 0.01409

- aLS8in  9.90578
WS — R Gk B Z J b e M BN 126°24F
® 853°38'E,
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NWMWWWW

£ 55 — (i 7 # 45 N 36°22'E 3 S 36°22'W,

% 4 1E AL 321,
v fap 50° 12'N ﬁfﬂﬂﬁ 8° 14’ 80"W
w328 S oW
HoRMEE 49° N BT AMEE 8 14' 30'W
JB %7 fL 8 3 R B . |
ERgp 4 o~ 4
KER — 32 58
g 8 2T 6
By — 13 28

JHenry 3 13™ 38
Hav z=hav 6+hav (1&d)
where hav 6 =Cos1 Cosd havH
#E1=49 40N  Cos- 9.81108
Hird=10° 1'S Cos 9.99333
Fffi h=3"13"38" hav 9.22656

hav 9.02994
6= hav 0.10714
14d==59° 41’  hav 0.24761

WEEz=73 T hav 0.35476

;ﬁﬁ;ﬁ;jﬁ 16 53
MSs)E 17 13

Ep=-420
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Sin 8=S5in p Sin h Cosec z
#FE p=100" 1"
F#fy h=38413" 38
B z= 73 7f

Sin  9.99333
Sin  9.873%4

- Cosec 0.01913

BL Sin  9.88630

B R B4R AW Z K (8 A B N 120 41w

® S60°19'W,

% = 7 KRB N 39° 41'W ¥ 8 39°41E,

3 IE #% 3% =p' Sin a Cosec (a—f),

p= 20
a= 53° 36’
a—B=103° 57’
1= 49° 40’

- log . 1.30103

Sin  9.90574
Cosec  0.01294
log 1.21971

. 16.69

o IE#%2% = p' Con a Cozec (a—B) Sec 1
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WV N N B o N NN NN WO WO N

log  1.30103
Cos  9.77338
Cosaz 0.01294
Sec  0.18894
log  1.27627
| 18.89

BoAWRE 49 4 N
SR IEARBE 16.6 8
mmEAR 47 284N
W= AR & 14 30°W
- WESE 18 5W
WM & 38 28'W
B N T M AS LR 49" 234
[i] ﬁ 8° 33" 23"

() =) July 71917, in Iat D. R. 34° 0'S, long D. R. 173° 0'E,

the following observation were taken to determine the position of
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‘the ship at the time of the Second Observation, and also the Direc:

tion of the line of position at each Observation:

M. T, : Chron Time

8 10" a.m. 9 6" 18t

10 16 a.m. 11 10 50
True Alt. © Error of Chron
10° 39" 0" 27" 11* fast
27 42 0 on G.M.T.

Run of ship in interval S 25°E (True) 20 miles, First Ohserva-.
tion worked by the Chronometer Method. |
July 69 200 107 ‘Chron 9 6" 18

LonginT 11 32 Err — 27 11
G.D.Nly ¢¢ 8 38m G.MT. 8 89 7
Decl 22° 44' ON Eq.T. 4™ 262
- 22 + 3.6
99° 41.8 4" 298 +ToAT.

= 34 ('S Sec 0.08142
d= 22 42N  Sec 0.03502

668 42
Z=79 21

S=138 8 ~hav 4.96724
D= 22 89  ~/hav 4.29308

HL bhav 9.37676
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NONINININTNIN NS

S.A.T.=200 6™ 21°
Eq.T.= 4 30

SM.T.=20 10 51
GMT. =8 3 7

11 31 44
60 '

41691 44
Long 172 66'E

Sun’s true bearing from azimuth table is N 63°E (a)
Line of position runs N 37°W and S 37°E

Run between observation S 25° E 20 miles
LatD. R.1#*Obs 384° 0'S
Dlat 188

LatD.R.2"0Obs 34° 18'S

Iong D.R. 1#¥0Obs 172 66'E
Dlong- 108

Long D.R. 240ba 178’ 6'E

'~ Second observation, by the New Navigation Methed.
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Lala T VoV V¥ N

Chron T, 11* 10" 650*
Err - 27 11

B a2 ")

AN

G.M.T. 64 10 43 39
Eq.T. — 4 81

G.AT. 10 3% _ 8
LonginT. 11 32 24

S.AT. 22 11 32

HL=1> 48° 28"
Dacl Eq. of Time

09° 44.0N 4 2602

Y + 45

92+ 41’ 3N 4" 30.7 +To A, T.

Hav z=hav 8+hav (& d)
(hav 8=Cos 1Cos d hav H)

1at=84° 18'.08  Cos 9.91708

" Decl=22 418N  Cos 9.96502
HI,=1* 48™ 28° hav 8.74005

© hav 862210
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~r

A= ~ hay '0.04188
1+d=56° 59'.3 hav 0.29759
n=62 32.7  hav 0.26947
Computed Alt. =27 27.3
Observed Alt. =27 42,0
p=-+414'.7 Obs Alt greater toward the Sun,

" True bearing of - found to be N 28° E (8)

Line of position runs N 62° W and 8 62°E

Correction for latitude=p"Sin a Cosec (a— B)

p=14'7 log 1.16732

a=63° Sin 9.90235

a—fe=95° Cse 0.37405
Lat=34° 18’ |

©1.44872

27'.78

Correction for longitude =p’ Cosec (a—8) Sec1Cos «

log 1.16732
Cos 9.77946
Csc 0.37405
Sec 0.08297

1.40380
26".34
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VA

2ad Line
of position

LatD. R, 34° 1808
Cor® 278N

Tat240bs 3% 5028

Long 240bs 173° 6'.0E
Cor” 25.3 W
Long 24 Obs 172° 40'.7E

—

(B M) A — B Z B 4 ¥ 3* 45" K &9 15 lat 50° 10N,
long 7° 35'W % i, T 1 o Aquiloe 22 1 T+ 4% #% 3% 22 75 J
" 12 ER BRI Im40 R Z HEBIPH6 L F A8
SAN. AR 4% & M o2 IR MR 8 20 40m20°,

Dipfm EXRFHL2U4BAWNG AE Z 55 E S ©11°86,
Z8 B¥ IE E 4F R 6% 48 & 25 B 45 18" 25™ 3+, IR £ 48 15° 13'N, By
ZB I3 0m A 2 1E). R AE 2 &4 E,

R R Bk R a1,
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‘Www

A2 1=50° 10'N Sec 0.19844

Hixd= 8 84N Sec 0,00487
41 386

i z=44 48

8=86 24  ~Bav 488540
D=8 12 ~/hay 8.44594

*HL=22 39™ 68 hav 8.4796b
*RA=19 46 7

18 25 b
M®R.A, -2 40 10

S.M.T. 16 44 b6
GM.T. 16 16 40

0 30 46
60

480 456
—fE 70 Al 16"W
8in a=8in p Sin h Cosec z
e p=81° 26’ Sin 9.99518
A h=1» 2072 BSin 9.563420
THIE z=44" 48’ Cosec 0.12204

aL Sin  9.65187
HE—-RXMNEE Z KM« 5 N161°18'E 5}, 8 28°42'E,
e 885 — i B 42 8 N61°18'E § S 61°18'W, |
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M 1 IE 3k AL 24 1
S 50° 10N
M 0

BoAKEE 60 10N
B T 41 15'W

b _ 38 B
WoAMER T 3 15'W
JO 35 AL M R B A |

B RERTE 18 26 8
B + 8 13

—— - —

NGy 18 28 16
FEHERE — 28 13
- Wpfy=18 0" 3
Havz=hav f+hav (1&d)
where hav 6=Cos1Cos d havh

P,
U\
o

L4

]

ARE 1=50° 1O'N Cos 9.80656
Hiad=16° 18’8 Cos 9.98433
B4 h=6" 59™ 57 hav 9.6988

———y

hav _9.48977



b

20 oM # W

o= hay 0.308868
1-d=384° 62 hav 0.08978
YR 2=78° 18’ havy 0.39862

EARE 11042
W 11° 35

- E———

'=_7I

———

Sin #=Sin p Sin h Cosec z

FRIE p="T4° 42' Sin  9.98433
B§f h=B"69™ 57* Sin  0.00000
T 2="T8° 18’ Cosec  0.00912

AL Sin  9.99345

W8 = % 48 ok 1 2 o B 8 £ 25 N 99° 50T 35, 8 80° 4,

5 :ﬁrﬁﬁﬁNsa?se'E# S9° 56'W,
WIERZE =D Sin a Cosec (a—B)

p=" © log  0.84510
am28° 42  Sin  9.68144
a—B="T1° 14" Cosec 0.02372
1=50° 10’
0.55026
3.560

Y IEARE =p’ Cos 2 Cosec (a—B) Seol
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A L Y a2 Y

10.12
HANIEBE  50° 10N
ok 48

MNPERE 500 6N
HoAKREE T 3 16°W
g2 10 W
HoMEERE T 18 16'W
4 A 7€ 4t #E_50°6' o

¥ #R 7°13' 16’

(B 3H) 19174 M A -+ H B F # 2 ¢ 10 30", & ) 7£ Iat

348, long 13 0E X M ALK BB TAZE ZHE R R A
e A
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R AR5 RIER X

12 44~ b5 Antares 35° 0
12 4¢ 40 Arcturus 28° 52
85 4 135 2 3 B R 5 R 1R 247 26

Antares of greater bearing, by Chronometer Mothod.
April 159 10* 80"
LonginT. 10 14

G.D.Nly 15% (16"
Chron 12" 4™ 5
Err - 23 26

GM.T. 0 20~ 39

1=34 08 Sec 0.08143

d=26 168 Sec 0.04727
7 45

z=66 0

8=62 46  ~/hav 4.71653
D=4716  ~hay 4.60287

HI, hav 9.44810

“WHL=19" 44" 6°
*R.A. MOR A.
16' 24 2% 14 82 174

8.8

1+ 32" 2007




B XAwM

*HL=19* 4= ¢
‘RA=16 24 22

12+ 8 28
MERA= 1 82 21

S.MT.=10 88 7
GMT.=0 20 39

10 16 28
60

4/616 28
Long =163 62'E

Azimuth of Anteres found to be S 80°E
Line of Position Runs N 10°E and S 10°W

* Arcturus of Less Bearing, by New Navigation Mathod.
OhronT. 12* 46" 40*
Error — 23 28
G.M.T. 15¢ 0 23 14
LonginT. 10 16 28

SM.T. 10 88 42
MORA 1 82 21

R.A.ofMer 12 11 8
*R.A. 14 11 56
*EHL 2' 0™ 52°
*R.A. 14" 117 554
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P O

M@®RA® 1* 89™ 1744
3.8

1% 897 2149

Hav z=hav 6 +-hav (135d)

where hav #=Cos1Cosd hav h.
Tat=34 08 Cos 9.91857
Decl=19 36.6N  Cos .9.97405
HL=2" 0™ 52 hav 8.83210

hav '8.72472
9=26° 38" 0” hav 0.05305
Lat+Decl=53 36 36 - hav 0.20336

z Dist=60 50 43 hav 0.25641
90 |

Computed Alt 29 | 9.3
‘True Alt 28 52 P

p = —17'.3 Obs. Alt lessaway from staxr.

azimuth of arcturus found to be N 83°E
Line of position Runs N 57°W and S 57°E

Cor" for Lat=p’ Sin a Cosec (=~ B)
B

67°
&
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p'=178 log 1.23805
a=80°  Sin 9.99335
aeB=67= Ceo 0.03597

AASAAANAAANNALNNANANNS,

Lat=34°
 Tog 126737
18.26
Cor” for Long =p’ Cos a Cosec (a— B) Sec1

| log 1.23804

Cos 9.23967

Cso 0.03697

Seo 0.08143

Log 0.59511

3.926 -

LatD.R. 34> ¢ S
Cor"® 1_8.3 g
Lat Obs==34° 18’,88
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Tong 1 Obs 163° 52'E
Cor" 4W.

Long Obs=158° 49'E

(109) R B #& 2 3; (Compass error by Observation) &g &} 2
FAS AL & B MR — A B . R 2 7 . 6 30 AR B
BERFEFLFERRTFFRAMERZAEME
f& 2= (Variation) @22 A AE B M EH LY B =
PE. 35 At S0 5 U [ B D4R 6K 1) T B4 9RO 3 O O U
BT 488 R TR A LI 2 8 % . T 38 B
BA T 3 2 1 3R 2 46 % B R T 2 A B 4 R

e T 4 96 9 2 06 B 0 e (RBE TR A 9 bl O
PEAT BT A BB BT R T B % A

aﬁwmmmﬁnmﬁﬁmmmﬁmmaamg
22 . O Ak O RO TR RR B0 2 A IE B JE 2 ok b BR
3R 2 2 2R MR R A S M A B R R
BEWHZRGASEE AN REAZRKTAS
. B B R 2 |

(110) B {5 H ¥ = % £ R & 2 #% (Amplitude of the Sun)
GRAALABIBEEEXTAENRKSD B
J7 (3 B SF 1 30 49 36 O BL B Bl 2 ROPT R 2 BCH ¥ o B A
2. Wi R J2 A% 2 32 3% (Compass Error), M & 3= 74 3¢ b A 88
Bz AR

B (2) k12 B, (b)R R (o) kA R Sin Amplitude
=8indSecL R ABHBZR ALK F R HERE ME
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SN NN VW

BB EEHHNBERHBANS Wi NRS. B
KRR ZHALTR QUERBEZ L. RN/ H A
BN REE MRS N ERS I ZANBEEEN
BW. OHBEREAREEE DS AR

AE

(B9--) 1923 4% 14 A 19 B J B 4° W 626, 75 Int 42° 3¢N
long 160°W Z s I K L B WA AP RA ZH N BE
22°30N. 4 MBEBITE R EH Z B 2H T

WA+ZHKR 17 260

- EER 10
ERNNEE 3 %
FE 150W
4
60800 _
10"
i 9° 82 a2 0.9
3.1 3.4
¢ 1SN 3,08

—

Sin Amp.=38ind Secl
HErd= 9118  Bin 9.20325
B 1=42° 34 Sec 0.13283

. Sin Amp. 9.33608




S }
HRHr=E12° 31' 18"N
BHHEL=E22 30 ON

Eﬂﬁm_ 9 58 42 B
Bx= 17 ¢ OE

BX= 7 1 18'W
(B =) 19234 -k B = +— B 4 4% 1 1at 18° 20’3, long O°
WER FERTH AL 200 WP/ ABETZH BN

AW REREEET
£ A =1—HERTr 4 56 200
Fix 18 28’
3
18 25N
HpyE 061
49
- 2.98

Sin amp. =8in dSeal
FiRd=18 25 Sin 9.49958
A 1=18° 20'  Seo 0.02262

Sin Amp. 9.52220
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BRFPL =W 19° 26' 24"N
BSHHI=W22 30 ON
BEE= 8 9 36"W

(B =) On March 29, 1917, in lat 39° 8'N, long 117° 15'E, the
Sun Set at 6* 10” p.m. M,T.S. by Compass W 15°S, Var 3°W. Find
the deviation,
March 299 @* 10™
- 74
G.M.T. 28¢ 22¢ 21»
Long 117° 15'E
4
60469 0
49
Decl 2° 51’ 44N
+ 21 38
8 13 22

Var §9”
22

6011208
2L 38"
Sin Amp.»Sin d Jec d
d= 8 13’ 22" = Sin 8.75086
139" & oo 0,11072
Amp, Sin 8.86158




. Amp.=W 4 10'N
Comp.=W1ib 08

Error= 19° 10'E
Var= 8 OW

Deviation= 22" 10'E

(111) B4 B = 5 J¥ R Iy 3% 3k (Altitude Azimuth)

BN ()R BB (b) R R HE B W 1190 B, 8 B
BB, () W& B, (d) i 5 5% Hav Z=S8eca Sec 1vhav p+acol

P

A

O=N =

~7 B

~hav p—acol R 18 K 5 5. G5 25 4 W M B E 4 4% 1B W.

CKNESHARRE)RBESH ARG E BEEGE
EWzZimnRErEREREEENBEESR

(P —) 19284 H A ™ H Z& B¢ 4= ¥ 7 457, £ lat 51° 80N,
long 27°5'W 2 M. AR E RS TN BSWE R EESQ
2018 BEBL -2 BHIORS AR EESIOW. R =
# T




B=E=R XX#

EA=HBBR 19 46~ ¢
EEEE 1 48 20

BINZERR=H 21* 33" 20r

|E 277 B'W
4

601108 20
1* 48™ 20¢
S 160 446 MRS 073
1.8 2.4
16° 42" 8N 1782
BWE 0172
 WRIEE 29° 18
N - 2
29 16"
ﬂ&;ﬁﬁ — 43
29 11.7
pmE 1+ 169
WIERE 29 276
Pk — 17
29 25.9
B+ 1
WEBHE 297 %

261
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Hav Z=8oc a 866 1Vhav p+ @O~ hav p— @ool)
RMEREa= 29°2 Sec 0.06002
fBEl= b5I° 30’ * Bec 0,20585
22 4.
BEp= 74 172

S= 06 21.2 ~/hay 4.87229
D= 562 13.2 ~hav 4.64353

HRHRLT.B.=N102 7E  hav 9.78169
WEHLO.B.=8 80 OE

BiEHE= 2 TE

fEx= 10 OW

- 17 TE

N
11
w E
4]
T
8

() =) March 29", 1917, at 9" 20" a.z. M.T.8., in lat 30° &'N,
long 117° 18'E, the Obssrved Altitude of the ( was 37° 40’ 0" index
error —1, H. E. 0 ft, the Sun bore by ‘Compass 8 60°E, Variation
2W. Iind the deviation, lw

March 284 214 20"
— 7 49

G.M.T. 28% 13 31In
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‘Long 117 18'E
4
60]469 12
7 49™ 2
Declination 2° 51" 44N
| +18 11
3 4 55N
p=86° 55' 5"

Change
68.6
18.5

'2930.
1768
688

60(791.10
18’ 11”
Obs Alt 37° 40’
LE - 1

ety

_ - 87 39
S.D. + 16

37 bb
R-P. - 1

T. Alt.=387° b4
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L W T 0 T b A e e de deadiedidng

Hav Z=Sec a Sec 1vhav Svhav D

Alt,=37° b4’ Sec 0.10287
Lat.=89 & Sec 0.11032
l—a=—=1 14

p=86 b5

S=88 9 ~/hav 4.84236
D=85 41 ~/hav 4.83249

hav 9.88804

o
T
5

. T.B.=N123 4E
0.B.=N120 0E

- Error= 34K
Var= 2 0W
Dev= b 4'E

————

(112) K % B8 % 4 B 5k B 3% 3k (Time Azimuth) K 3§
TR M AR FR AR 2 B AN A MK R R A M ¥ Z B
A RES EUNAMAZREBHROS N RE
2 5 K9 16 4%, U7 9t 3 # 33 4 DA o B 6 2 B 0 K 7B R ks
Wit B A0SR EDHNBERERFE R RE
EULRERN SRR HEF N 2R ALSAE
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SHRIMBVNERPANAE BB ARRK F R TCine
Azimuth Table)s W R G B X EF MR KH R RB T 4
Z A i A5 % B

@) ZEf 2 o 0 () ok A I8 28 R (D) R IR R R B,
(c) 1= At RS (d)fﬁt?i@ﬁﬂ‘ﬁ?ﬁ&ﬁlﬁ HEXBPFH
fr, $¢ (Davis or Burdwood’s Aznnuth Tables),;}t 5 M .| ml]ﬁu

2 O A W 61 45 FE REE,

(Bl —) 1924 42 = [ JUH 75 B 4° WY 8 877, 78 Lat 41° 58N,
long 141°6'E, i J2 ¢+ 5 I 2 ok 53 2 7 1 B8 © B 41° §E, 4 &
HEXBCIWRABEERAZSET

ZAAHARITRE 8 37T
12

LH 20 37
SIERE —9 24.4

BURZR-LH 116 1276

g 141° 6E -
4

60| 664 24 |
gh 94m4

WA 52160 474 BEE 11 11094
~10 53 - 62

b° 5 11°48 11 522 S A MR




~

. v v Badhd 4 . b

fepe 68" 838 . s 0.6
1 12 oMm2
60]653.09 &3
10' 63"
Zpy 8587 0
Py - 11 5.2

W55 B 25" 0.8
SWEEE 8 %0 08
R b 5 14743
BEE 410 58 |
I Uk = . % ok BB OF B 5 A N 119°30E,

-
0

e M5 =S560° 30'E

BMEHB =841 6 E

| REE-= 18 W

BEX: 18 4HW
Bz 6 16 W

fE= 12 0W

s 0 B2 R 2 B B 5 1 & (Star Azimuth Table), 3% ¥
MAEABHRAEBREABALT.
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45087 Chron T,
£ AR {222 Brror G, )
ERR S G.MT.
B AR Z R MORA +

EREE R G.S.T'.
#EERE Long in T. (E4, W-)

- AuERmR P S.T.
%Zﬁi‘ﬂ*RA -
B2hefi *HL=
DEZBA RS ARESRXSRZHERIURA
%

~ , FEwidL
Bz W It 'S T.B. ("FQZﬁ%gg a%v’? ;)

WRHHL ¥S 0.B. -
B&k2 Comp Error
ExVar - — (FBnE%RK).
£3% Dev=
B B, X2 A B R U i 3 (Pole Azimuth Table)s
HERSEEESREEHXBRNDT.

£ 45 %% Chron T,
e Frror  (Fast -, Slow +)
ERR R G.M.T.
BEABZHEMORA. _+
T B G.8.T. |

e Long in T, (East +, West —)
Zc 1§ B P.8.T. =
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DABEERTRRARSRNEEE RO

BEANXGHT. B.
WRHHLO. B, —
F 4z Comp Error
% Var —(REUFMM)
| B2 Dev= '

@ BHEZA @KREBIFEAKEA ORFRM

, %+B_ Cosd (p=1) (v, P
R 290 B B B B FE. () il 2 X Tan 5 "Gos:‘;(p-}—l?COt_ﬁ"

Z—B_Sin(p=1) ., P.
Ten == =g 1 (p31) “° 2

# p>1 g z=218, 2B

= p<l’ 3 z=Z+2'B-Z;B

MREBBAZRSERFRAFRLZALRRRET
M T S . T D48 2 O B A R B2 D S R
(G JK o5 S 76 B0 48 O B 2 75 3 28 Beat), £ MR AW & 8 2
TP Y-E -3 o

B =) 192848 T A AF = B RBF 4 R 11047 MY 2E W
#R 50° 28, T 4K 142° 10" 2 . JA 7 30 B 6t % 8 19 ok 9 22 O 4L
ANIW. A mEEBIKI R A 2ET
SAH=ANE 29 4 ¢
9 28 40

MRt —H 9 I6m 400
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Wiy =28 47 -
Hﬁﬁ =944 - 93" 4P =18"

e, P, SIS

H _g»
- =67 30°

iR 20° 26 SR 049
4.0 9.26

20° 80'.6N | - 4.6326

R ——————

B 110 80.6

sk 89 32

Up—1)86°29".9

$p+1)75° 1. 1'.3

Tsm—z—';-‘—]é :{ :_{') Cot

- Jp-1=85°29.3 Cos 9.91075
p+D)=76" 1.8 Bec 0.58762

B0  Cot 150490

Tan 2.04327

Z+B_goe og' 45"
)

Z—B_8in 3 (p—1)
Tan 2 Smr(P-l- OOt

8in 9.76383
Cosec 0.01501
Cot 1.54490

Tan: 1,32874
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Z-B_gr 17

A p>1 &

ﬁ-jj‘ﬁt—Z;B+Z 2B

=89° 28’ 45" +87° 17’
=8176" 45’ 45"E

o ¥ T

MiHPL=N 8 28 15 W

FRE= 11 42 30 B
BX%= 16 0 OE

B%= 8 17 30"W

(% =) —ARZ=ZET—AHAH ZR BE 45 W 8 O™ 24, %

lat 17° 42'N, long 11° 29'E 3 ﬁ i, 3 4% 8 Orionos B 2 K L B
WSW. 3 45 2 48 10°W, B R 48 2 35 8 1,

Nov. 274 15 9"‘ 240
LonginT. = 45 56

GM.T. 274 145 237 28"

Long 11° 9B
4

46™ 66’
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N

M.T.P. 15* 9™ 24
MOR.A. 16 21 30
2 18

+ 3.3

R. A.of Mer 7* 33™ 15'.5
*R.A. b 10 b8.9

*HL  2* 22" 2146

-g_[= 14 117 10°.8

*Pecl 8° 17°.68

p=98° 17'5
Y=72° 18

«”'2“—1'=12° 69'.8
;—1’ =85° 177

Z+B_Cos} (p~1) o, P
Tan 2 Cos} (p+1) Cot 2

Z—B_S8Sin} (p—1) P
Tan = D Ot g

Cos 9.98873 Sin 9.35198
Sec 1.08610 Cosec 0.00146
Cot 0.49362 Cot  0.49362

Tan 1.56845 Tan 9.84706
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Z+B_ggo gy 97, Z-Bszp ¢ 48"
2 g
N
0
T
88° 27" 9"
35 6 48

T. B.=N123° 33’ 57"W
O0.B.=8 67 30 W

CompError 11 3 &7 W
Var 10 0 O W

Dev= 1° 3' 67"W

(%] 19) 1028, Feb. 13*, a,m, at Ship, in lat 37° 458, long 180°,
when the G.M.T. by Chronometer was 12" Day 7* 46™ 80* (Astrono-
mical), the Sun bore by Compass N60°E, required the true azimuth
and deviation of the Compass, assuming the Variation to be 14°E,,

Feb, 128 7 46™ 30° G.M.T.
Longin®™. 12 |

Feb. 12¢ 19* 46™ 30* M.T.P.

Eq. T. 14239 Var 0".01
- 1 7.8

+toA.T. 14™ 23°.8 .078
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AT A A ANAVAV VAV VN W oV VoV v oV

M.T.P, 19* 46™ 30®
Eq.T. 14 23.8

ATP. 19 82 6

HL= 4 27 b4
H

—_— O} m ¢
o= 2 13" &
Decl 13° 55’9 Var .83
— 85 7.8
13 4948 6.474
p=76 10.6
Y=52 15

Hp-1)=11° 67’8
H(p+1N=64° 128

Cos 9.99046 Sin 9.31657
Sec 0.36149 Cosec  0.04555
Cot 0.1794b Cot 0.179456
Tan 0.53140 Tan 9.54157
ZAB_ngo 3gr 987, Z2=B_19- 117 15
2 2 |
N

#&3
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ANV MWW

73° 36’ 26"
19 11 15

T.B.=S92° 47 41 E
0.B.=N60 0 OE

Error 27 12 19 E
Var 14 0 OKE

Dev= 13° 12 19"E
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