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TABLE OF CELESTIAL BODY
No. Name Kik#
0 Sun
1 Acamar 36 Hamal 70 Venus
2 Achernar (39) 37 Kaus Aust. 75 Mars
3 Acrux (43 « Crucis) 38 Kochab (2) 80 Jupiter
4 Adhara 39 Markab (20) 85 Saturn
5 Aldebaran (19) 40 Menkar 90 Moon
6 Alioth (6) 41 Menkent
7 Alkaid (10 Benetnasch) 42 Merak (5)
8 Al Na'ir 43 Miaplacidus (45 3 Carinae)
9 Alnilam 44 Mimosa (40 /3 Crucis)
10 Alphard (29 a Hydrae) 45 Mirfak (9 a Persei)
11 Alphecca (17 « Cor.Bor) 46 Mizar (8)
12 Alpheratz (15) 47 Nunki (34 « Sagittarii)
13 Altair (24) 48 Peacock (38 « Pavonis)
14 Ankaa 49 Polaris (1)
15 Antares (33) 50 Pollux (16)
16 Arcturus (18) 51 Procyon (27)
17 Atria (44 « Tri.Aust.) 52 Rasalhague (22 @ Ophiuchi)
18 Avior 53 Regulus (23)
19 Bellatrix (26) 54 Rigel (28)
20 Betelgeuse (25) 55 Rigil Kent. (42 a Centauri)
21 Canopus (37) 56 Sabik
22 Capella (11) 57 Schedar (7)
23 Caph (4 3 Cassiop) 58 Shaula (36 A Scorpii)
24 Castor (14) 59 Sirius (31)
25 Deneb (12) 60 Spica (30)
26 Denebola (21) 61 Suhail
27 Diphda (32 f3 Ceti) 62 Vega (13)
28 Dubhe (3) 63 Zuben'ubi
29 Elnath
30 Eltanin
31 Enif
32 Fomalhaut (35)
33 Gacrux
34 Gienah
35 Hadar (41 3 Centauri) () s R ERE TR K & 5
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Introduction

Thank you for purchasing Tamaya Navigator NC-2100G.
With the NC-2100G we can solve most navigation problems
with accuracy and incredible speed in a very easy way.
However, it is a fallacy to believe that computer will do
everything for us. Safety at sea always depends on our
sound judgement, whatever tools we may use to facilitate
our work. For this reason, this manual not only explains
how to use NC-2100G but also refers to the principles and
fundamentals of navigation.

Copyright Notice

No part of this program may be reproduced, transcribed,
or by any means,without the written permission of
Tamaya Technics Inc.

All rights reserved.
Copyright at : Tamaya Technics Inc.

7F URBANNET MINAMI-OI BUILDING
3-7, MINAMI-OI 6-CHOME, SHINAGAWA-KU,
TOKYO 140-0013, JAPAN

A Few Precautions and Notes

@ Do not put the NC-2100G in your back pocket, drop it, or
subject it to a strong impact. Too much stress can bend
or break it.

@ Keep the NC-2100G out of direct sunlight. Do not leave it
in your automobile with the windows rolled up on a
hot day, or near a heating system. High temperature
can deform the NC-2100G or cause defects.

@ Clean the NC-2100G lightly with a dry, soft cloth, not a
soaked cloth. Do not use volatile liquids such as
thinners or benzene because these might cause
discolouration or weaken the case.

@ Tamaya assumes no responsibility of any financial
damage or loss to you or any other party, which has
been caused by using the program and/or memory
contents in the NC-2100G.

@ Tamaya assumes no responsibility for programs or data
lost, altered, or otherwise rendered unusable.



EIRON Program Execution

NC-2100G OEJFZAA v F2#0ONIZLETETar I L5E The Tamaya Navigator NC-2100G functions are selected by

REmARREINE T, pressing program keys. Press ON to turn on.
¥ —#fE Key Operation #R Display W Remarks
A=A N 2 T Main Menu
PILOT1
. Tus s LF—%#LTFus 52 Select a program by pressing any of
__ruorz_ | EEIRLET the five program keys under the
[y | Main Menu.
SEXTANT
CALCULATOR
PILOT1 F— Z#RNL £ Press PILOT1 key.

Top|

Tus s LEINEE T2 S 5 4% — PILOT1. PILOT2,
ASTRO.NAV, SEXTANT. CALCULATOR L £§ &
A= —HEIZED, X527 T LEBIRTEXET,

PILOT1

PILOT1

| D F—ARIRL T Press CD key.

cD

PILOT1-CD
LATd 0°00’.0 N
LONd 0°00’.0 E
LATa
LONa

89| N |BACK
BS

OR[NV
o G}
o
%]

ENTER Top ¥ —T7u s 7 L%~  Press Top key to return to
the Main Menu.

3
°



1. #BEE (PILOT 1)

s LAEIRER T, U F4F— PILOT1 A4 &
Ao —WEIZAD, FEOTOS I LEBIRTEET,

CD (Course and Distance) D e, MIEDRE
DR (Dead Reckoning) CRIEE DR

GC (Great Circle) CKERTBEOR R
COMP (Composite Sailing) LKA E

ETA (Estimated Time of Arrival) : FIFKAIDOZTH

1) 8Hi&. WiIFEDGEIE  Course and Distance

A= 2 —EETCDABIRL 9, MFERDME LA,

BIFEHOBELREEATIL, $HisLhifREERkD T,
lEMENTIER, ROEIEROMBE LAEEEATI L, 8
LA KD F 3, WMREOME L REE. JilolRy
CABLZAEnFREh, BETSZ L8 TEET,
SHE LSRRI TNEEE, M+ F—2HL T
EREIA Y S ITHIRRMEA ST S I ENTE, Rt A
T -DESPFRRENET, Rt S hfEiz, [FER
HNOFHR| ORFMEEEHDOA IO L &, WOHTZ &N T
EE9,

SHH LRI, HhER A MR A & U 23R TRISIL

PREBEAEOLA S EEfEM A L L CEHEL £,

Bl : HEE»SEIFES (1) FTOME. MRt Ko,
FlEFNTEIE A (2) T TOEK., fifEsko, &
AL 7222 4 R0 &

R R FIER Q) FIE /R 2

%P 38° 04" 5N 39° 02".0N 38° 14 6N

%% 135° 15 6E 136" 35".2E 150° 22" 8E

1. Navigation Computations for Dead

Reckoning and Piloting
The Menu of PILOT 1
PILOT1
CcD

bR Course and Distance
oc Dead Reckoning
ot Great Circle

B Composite Sailing
Estimated Time of Arrival

1) Course and Distance

Course and Distance mode computes the course and distance
from the departure point to the arrival point.

Example :

Departure point Arrival point (1) Arrival point (2)
Lat. 38° 04/ 5N 39° 02/ ON 38° 14, 6N
Long. 135° 157 6E 136" 35 2E 150° 227 8E

Find the distance from the departure point to the arrival
point (1), from the point (1) to the point (2), and the total
distance run.

(1) 39° 027 ON

@ 39° 0270 136° 35 2E (2) 38° 14" 6N
" ON o oo
136° 35" 2E 2) 38 14’ 6N 1507 22. ZE
150° 22" 8E
\A Departure point
38° 047 5N
] Hﬂéﬁ 135° 15" 6E
38 04.5N
135° 15" 6E
F —#4E Key Operation FoR Display %M Remarks
7T 25 LSRN Main Menu
[ mwm Far 5 a%—ELCT s T Selectaprogram by, pressing any of
__pror2 | EEIRLES the five program keys under the
ASTRO.NAV Main Menu.
SEXTANT
_SEaANT_| PILOT1 F—%&E RL ¢ Press PILOT1 key.
CALCULATOR
PILOT1
Top



F —#1E Key Operation

FoR Display

#W Remarks

(@]

38.045 ENTER
135.156 ENTER
39.020 ENTER
136.352 ENTER

OK

PILOT1

cD
DR
GC
COMP
ETA
Top|
PILOT1-CD
LATd 0°00’.0 N
LONd 0°00’.0 E
LATa
LONa
7(18[9| N |BACK|
4 6| s |Bs
123 C
O |. | ENTER
Top|
PILOT1-CD
LATd 38°04°.5 N
LONd 135°15’.6 E
LATa 390°02°.0 N
LONa 136°35".2 E
OK | BACK
Top|
PILOT1-CD
LATd 38°04’.5 N
LONd 135°15’.6 E
LATa 39002°.0 N
LONa 12E®35%.2 [E
co 47°23'.3
DIST 84 .7
M+ | CHAIN
Top|
PILOT1-CD
LATd 38°04’.5 N
LONd 135°15°.6 E
LATa 39°02°.0 N
LONa 136°35".2 E
co 47°23°.3
DIST 84.7
M + 84 .7
M+ CHAIN EXIT
BACK
(M] Top|

CD F — % ER

(RIEOREHIO A7 — 2 HER
Eh3)

HiFEHEE  38° 047 5N
HFAEE 135° 157 6E
FIHERE 39 027 0N
FIERE 136° 357 2E

OK % — TEH BB
BACK ¥—CHAN

St 47° 2373
MifE 8474 L

M+ —THifE & Ret €V —IZ7Csk
CMF—CTREAE)—%2 27 UV —

CHAIN % — TH| % {5 X F15
EXITH — T a4 5 258 IRM A~
BACK+—THAN

Press CD key.

The latitude and longitude for
departure points are displayed
if they were entered previously.

Departure Lat.  38° 04" 5N
Departure Long. 135° 157 6E
Arrival Lat. 39° 027 ON
Arrival Long.  136° 357 2E

Press OK key to start computation.
Press BACK Kkey for re-entering data.

Course 47° 23".3
Distance 84.7 miles

Press M+ key to save cumulative
distance in the memory.

Press CM key to clear data in the
memory.

Press CHAIN key to continue with
the computation.

Press EXIT key to return to the
Main Menu.

Press BACK key for re-entering data.



* —#4E Key Operation

#oR Display

W Remarks

CHAIN

38.146 ENTER
150.228 ENTER

OK

PILOT1-CD
LATd 39°02°.0 N
LONd 136°35'.2 E
LONa
718|9| N |BACK|
41516| S BS
1(2|3 ©
(o] ENTER
(M} Top)
PILOT1-CD
LATd 39°02°.0 N
LONd 136°35".2 E
LATa 38°14°.6 N
LONa 150°22’.8 E
OK | BACK
(M] Top
PILOT1-CD
LATd 39°02°.0 N
LONd 136°35°.2 E
LATa 38°14°.6 N
LONa 150°22°.8 E
co 94°10’.6
DIST 649 .0
M+ CHAIN EXIT
BACK
o Top|
PILOT1-CD
LATd 39°02".0 N
LONd 136°35".2 E
LATa 38°14’.6 N
LONa 150°22°.8 E
co 94°10°.6
DIST 649 .0
M + 733.7
M+ | CHAIN
(M] Top|

FERPHERIIL D

PIEWE  38° 147.6N
FIERE 150° 22°.8E

$ti% 94° 10%.6
WifE 649.0 v A L

WifE & REF AT Y — I NEL Sk

733.7 v A4 L

The previous arrival point will
be the departure point for the
next computation.

Arrival Lat.
Arrival Long.

Arrival Lat.  38° 14".6N
Arrival Long. 150° 22".8E

Course  94° 1076
Distance 649.0 miles

Total cumulative distance 733.7 miles



1. f@EtE (PILOT 1)

2) FERODFHHE  Dead Reckoning

AZ 2 —EETDRAEBIRU £ 3, T DR &R
St L ifEE AL, BIEHOBE LREEZRDE T,
Bl E OV CIER, RO EHE L AFEE AT LB O
LRREAKRD £, I EOMEE LR, AR
AN UL Z=ERFR SN, EHTHZ L TEE T,
RO ANTID L %X, REt 2 ®) — IS N EAFD
BT ZeNnTEET, BBROBIEEOME LT [
MEEOETS ] [REOHE] [FHREE. HhRAOa§H]
[frEORROEE ] AT RO CHERREREE . &
B LTERREINET, BIEMNOME &RE L, ks
ElEEA AL Ut HA TR L. IEEBEMEOSEA
[E#EFER S UCEIE L £,

Bil - Bl (1) &, feo TR L 7230355 (2) 235Kk &

HIFE R Stk fFE (1) &t Mg (2)
TEE 30° 15" ON 260° 200°
¥E 110° 20" 5W 100 v { L 60 v 1)L
A
260° e
29° 57/ 6N 30° 15%. ON
112° 142w / (D) 100 v A L 110° 20’ 5W
200°
60 v AL
29° 01’ ON

@ J 1120 377 8w

* —#{E Key Operation #FoR Display

1. Navigation Computations for Dead Reckoning and Piloting

2) Dead Reckoning

DR (Dead Reckoning) mode computes the latitude
and longitudeof the point of arrival.

The principle of DR and CD computation is Mercator
Sailing. The oblate spheroid characteristics of earth
(flattened at the poles and bulged at the equator) are
taken into consideration in the programming. The
most up-to-date IAU1976 spheroid is being used to
guarantee the utmost accuracy.

Example :
Second Run

Course / distance

First Run

Departure point Course / distance

Lat. 30° 15/ ON 260° 200°
Long. 110° 207 5W

100 miles 60 miles

Find the DR position after the first and the second run.

260°
100 miles A
D .
29° 577 6N A eparture point

112° 142w / () ﬁgo 123,: g\';‘v

200°
60 miles

29° 017 1N
@ A 112° 37 8w

W Remarks

7a s 7 L ER M
PILOT1
CcDh
= | (32N
GC
COMP
ETA
DR DR F— %R
PILOT1-DR
LATd 0°00-.0 N . o
Lona ocoono £ (EDRIIOANT — 4 BET
DIST Xh3)

o
[}
z

BACK

N
w
fa)

o|lr|alN

3
k=]

TurILd—EHLTTes T A

Main Menu

Select a program by, pressing any of
the five program keys under the

Main Menu.

Press OK key to start computation.
Press BACK key for re-entering data.

Press DR key.

The latitude and longitude for
departure points are displayed
if they were entered previously.



F —#1E Key Operation

FoR Display

W Remarks

30.150 ENTER
110.205 W ENTER
260 ENTER

100 ENTER

OK

CHAIN

200 ENTER
60 ENTER

PILOT1-DR
LATd 30°15°.0 N
LONd 110°20°.5 W
co 260°00°.0
DIST 100
OK | BACK
Top|
PILOT1-DR
LATd 30°15°.0 N
LONd 110°20°.5 W
co 260°00°.0
DIST 100
LATa 290576 N
LONa 112°14°.2 W
CHAIN EXIT BACK
Top|
PILOT1-DR
LATd 29°57’.6 N
LONd 112°14°.2 W
DIST
7|89 BACK
415|6 BS
1123 C
o[. [ENTER
Top|
PILOT1-DR
LATd 29°57’.6 N
LONd 112°14°.2 W
co 200°00°.0
DIST 60
OK | BACK
Top

OK ¥ — CHMELRA
BACK ¥ —THAN

T 29° 57) 6N
FIFERRE 112° 14] 2W

B RO HRERIZ L B
gHx 200

WifE 60~V AL

Press OK key to start computation.
Press BACK key for re-entering data.

Arrival Lat. 29° 57" 6N
Arrival Long. 112° 147 2W

The previous arrival point will be
the departure point for the next
computation.

Course  200°

Distance 60 miles



* —$#1E Key Operation # Display %P Remarks

OK PILOT1-DR
LATd 29°577.6 N
LONd 112°14°.2 W
co 200°00°.0
DIST 60
LATa 29°01°.0 N
ot MRS N gpee 290 017 ON Arrival Lat.  29° 01, ON
o | oar | Back FIERE 112° 37, 8W Arrival Long. 112° 377 8W
Top|

ok & 7 TR ICEET 25 A1, TO POLEL R & h £ 7, If the entered course and distance reach
the North Pole or the South Pole, the message

PILOT1-DR TO POLE will be displayed.
LATd  80°15%.0 N
LONd 110°20°.5 W
co 350°00.0
DIST 1000
LATa 90°00°.0 N
LONa 0°00%.0 E

T0 POLE

oK
Top|



1.

figstE  (PILOT 1)

3) KEMEDEIR  Great Circle

A2 —HEETGCAEBERLET,

HFE O LR, BIBFHORE EREE AL, H
B 6 RN R E COYIMSHE . RIGHEE, TR ORE
EARE A MERAFERE UCEMR L £, RN KU
FHROME ERE I, AiAh S h-ErFER I E
T ZHEIEHET S L SARETT . 5l EFeTRE S
EATIL. KE LOPREEZEL 3, HEMIZE
REN DR IIEEIRE T, PRIEE DG4 %
TULET &, KD eH & s % ER KD 5
ZENTELT,

By T35 vy 2anrsiEE TOKEMHE. Y1
P, TERMEE. REAERD, KBa—-210°
OHRRIEERD k. X 5ITRD -SRI Ok &

1. Navigation Computations for Dead Reckoning and Piloting

3) Great Circle

3) GC (Great Circle Sailing) mode computes the great
circle distance between two points and also the initial
course from the departure point. The program continues
to compute the latitude and longitude of the vertex. The
latitude at any selected longitude on the great circle
track is also determined.

Departure point

Example:
A vessel is leaving San Francisco for Yokohama.
Find the great circle distance, initial great circle course,
vertex latitude and longitude, and latitude at every 10°
of longitude. Also find course and distance between
intermediate points by mercator sailing.

PILOT1

GC

10

A=A 2N )
Tursssd—w#fLTCTur 7L
ERINLET

GC F—AERLET

AR 2 Wi R ik TR &K
Departure point Arrival point
S ENpg (San Francisco) (Yokohama)
T 37° 507 8N 34° 52/ 0N Lat. 37° 507 8N 34° 527 0N
(533 122° 25! 5W 139° 42°. OE Long. 122° 25! 5W 139° 42'. OE
* —#{E Key Operation FoR Display W] Remarks
Main Menu

Select a program by pressing any of
the five program keys under the
Main Menu.

Press GC key.



* —#1E Key Operation #FoR Display %W Remarks

LATd PILOT_C \
uon A 00000 £ (FiMIDRIIDATIT — & HER The latitude and longitude for
LONa 0°00t0 £ EN3D) departure and arrival points are
displayed if they were entered
Zlslo| N |sAck previously.
4|5|6| S BS
1|23 C
0 ENTER
Top|
PILOT1-GC
LATd 37°50°.8 N
37.508 ENTER LONd 12202575 W SRiERE  37° 50. 8N Departure Lat. ~ 37° 508N
122.255 W ENTER |tof=  132%4250 £ HSEREE 1227 257 5W Departure Long. 122° 25" 5W
34.52 ENTER iﬂiﬁi 34° 52" ON Arrival Lat. 34° 59° ON
139.42 ENTER FIEREE 139° 42°.0E o o
. Arrival Long. 139" 42".0E
oK BACK
OK ¥ — CE B4 Press OK Kkey to start computation.
Top BACK F— T AN Press BACK key for re-entering data.
OK
PILOT1-GC
LATd 37°50°.8 N
LONd 122°25°.5 W
LATa 34°52.0 N
LONa 139°42’.0 E
COi 302°37°.9 .. ° ’
e Loass.E L WHEHS 302° 3779 Initial Course 3027 37,9
EONY 10823858 W jpmung  4488.8 VA )L Great Circle Distance 4488.8 mi
dloN | BT | BACK TEfSREE 48° 190N Vertex Lat. 48° 19" ON
THpSRE  168° 38" 8W Vertex Long. 168° 38" 8W
Top| dLON = — CHIfE§EE D E dLON To continue with the
dLON computation of intermediate latitude.
PILOT1-GC
LATd 37°50°.8 N
LONd 122°25’.5 W
LATa 34°52’.0 N
LONa 139°42°.0 E
dLON
s Difference in longitudes
7|89 BACK|
4|5|6 BS
1(2|3 C
0 |. | ENTER
Top|
10 ENTER PILOT1-GC
LATd 37°50°.8 N
LONd 122°25’.5 W
LATa 34°52’.0 N
LONa 139°42°.0 E
dLON 10°00°.0
LATi LONi _ .
HEIE 10 Difference in longitudes 10°
7]8|9| E [BACK RS 132° 25% 5W Intermediate Long. 132° 25" 5W
4156 W BS
1(2|3 c (I/M)
(o] ENTER
Top|

11



F —#4E Key Operation F~ Display %W Remarks

PILOT1-GC

LATd 37°50°.8 N
LONd 122°25°.5 W
LATa 34°52’.0 N
LONa 139°942’.0 E
dLON 10°00°.0
LATi LONi
130 W ENTER Sp—— BACK AR 130° WICZEH I/M Long. Changed to 130° W
“[5[6| w[ss PR 41°15% 2N I/MLlat.  41°15° 2N
1|23 C °
0. [ ENTER RSP 1400 W I/M Long. 140° W
Top|
ENTER
PILOT1-GC
LATd 37°50°.8 N
LONd 122°25’.5 W
LATa 34°52°.0 N
LONa 139°42°.0 E
dLON 10°00°.0
LATI , LONDi : .
LSRN o, RS 140° W I/M Long. 140° W
Zelol Elmed g 44° 350 ON /MLat. 44 35. ON
123 c R EE 150° W I/MLong. 150° W
O |. | ENTER
Top) ' '
ENTER ! !
I
! PILOT1-GC | |
| LATd 37°50°.8 N ! !
I LONd 122°25°.5 W
| LATa 34°52°.0 N
! LONa 139°42’.0 E
dLON 10°00°.0
LATI LONi

35°02’.6N 140°00'.0E

139°42'.0E

7|8 9| E |BAcK MRS 140° E I/M Long. 140° E

4|5|6| w |Bs hsEE 35° 02 6N I/M Lat. 35° 027 6N

1|23 © o ’

0. [EnTeR RISFIEREEE  139° 42 O Arrival Long. 139° 42". OE

Top|
ENTER PILOT1-GC

LATd 37°50°.8 N
LONd 122°25°.5 W
LATa 34°52’.0 N
LONa 139°42’.0 E
dLow 100000 FIERE 139° 427 0E Arrival Long. 139° 42 OE
SOSELON ISSELOL ey 34° 527 ON Arrival Lat. ~ 34° 52”.0N

0| AT | BAK CD = —CoHi%. MifEalEA Press CD key for computation of course

and distance.
Top|
cb
PILOT1-GC
LATd 37°50°.8 N
LONd 1229°25’.5 W
LATa 41°15.2 N
LONa 130°00°.0 W
co 300°09".7
pIsT 405.7 £ 300° 09”7 Course  300° 09" 7
M+ i i
we T nexr | om MifE 4057 v 4 L Distance 405.7 miles
M+ F—TCHifE % R5HAT)— 12508k Press M+ key to save distance value.
NEXT :—TCh|&&E % 3tE Press NEXT key for further computation.

12



* —#1E Key Operation Z1 Display " Remarks

NEXT
294° 237 0 Course  294° 237 0
M+ 483.0 v AL Distance 483 .0 miles
1 1 I
1 i I
1 1 I
1 1 I
| I I
1 ] I
I i I
1 I I
40°07°.8
150°00°.0
35°02°.6
140°00°.0
237°23".7 o ans o .,
564 .7 2377 23 7 Course  237° 23" 7
4478 .4
564 .7 ¥4 )L Distance 564 .7 miles
NEXT
&g 234° 257 5 Course  234° 257 5
WifE 18.2~vA L Distance 18.2 miles
EXIT
705 L ERN M Main Menu

13



F —#4E Key Operation FR Display %P Remarks

g momeGel U MEAERE TSI -, FELOT-ABTIT-LEDET,
pond oco0ro W F 7z, HREEBFROREZEN0, 180EDHFAETTI—LADET,
I 180200[:0 £ In the computation of Great Circle Sailing, overflow errors will occur in the
bIST FIE oM following cases.
BONY 1. The departure point is the North or South Pole.
ERROR 2. The course on the equator.
o | 3. The difference of longitude from the departure and arrival point is 0°or 180°.
HIHIgtEE 90° Initial course 90°
Top| KPEIFERE 10800.0 Great Circle distance 10800.0
o emomisee L SR L BIE RO BICTERA S WIBAIS, VERTEX OUT AR & &g,
O 1§§§§§::§ w  Ifthere is no vertex on the Great Circle Course between departure
Lo ;ggzgg::g w  point and arrival point, the message VERTEX OUT will be displayed.
DIST 1739.2
Lony ISt 302° 38 0 Initial course 302° 38’ 0
VERTEX OUT KPEFEEE  1739.2 Great Circle distance 1739.2
OK
Top|
At R
DISTANCE
POSITION cO PT to PT TO FROM
37° 50°. 8N, 122° 25" 5W - 4496.6 0
300 405.7
41° 15", 2N, 130° 00" OW 4090.9 405.7
. . . y 294° 483.0
44" 35’. ON, 140" 00. OW - 3607.9 888.7
287 439.9
46° 46, 7N, 150° 00" OW 3168.0 1328.6
- . - . 280° 413.4
47" 59°. 5N, 160" 00. OW 2754.6 1742.0
. . - . 273° 401.5
48" 18’. 5N, 170" 00. OW - 2353.1 2143.5
265 403.4
47° 45°. 2N, 180° 00" OW . 1949.7 2546.9
258 419.1
46° 17°. 2N, 170° 00. OE : 1530.6 2966.0
251 449.9
43° 48’. 1IN, 160° 00" OE . 1080.7 3415.9
244 497.8
40° 07°. 8N, 150° 00" OE - 582.9 3913.7
. y 237 564.7
35° 02, 6N, 140° 00" OE - 18.2 4478.4
- y . y 234 18.2
34" 52°. ON, 139" 42" OE 0 4496.6

14



50

40

30

1. fisgstiE  (PILOT 1)

Wil L do & O K BEMIL

WRAREREIZ S LD HIHIE, A A b — X ET
BETHREFRCALTYER TR INDIDT, —iE
DEHEER S THUT T2 Z &M TEE T,

KEEUES (2B oD 2 R D B AT RERE T . WA
IZE MR KT L TRIDL S IZAD ET,

14 50° 160" 170°  180° 170° 160" 150" 140° 1307 120°
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o'g 1
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" LT 24888< 1)
/b ] L
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i —{ 40"
HrI772223

WRBELI—A

iR 4737.2 XAV

| | 30°

ll

XWH=IVEETOLLLE

X [IURE G T il

KRR W > THATT 2SI EIC R A 2 2 i hud e
50D T, EFITIEAREETY,

ZORBEEE, KEMRHRAREZES . 1 0EEBICKXEIC
Y. NN AR SER (IR & AT 55
ETCET,

NC-2100G T K&l EOREE % AT LRE & 872 3.
ZRUSKIS T 2E A RD 5, & SIZKXH DI & MifE
RO ENZDT, HilkitHiz FIERL AT THI LN TE
9,
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50"

40°

30°

1. Navigation Computations for Dead Reckoning and Piloting

Mercator Sailing and Great Circle Sailing:

The course obtained by Mercator Sailing is a rhumb line,
appearing as a straight line on the Mercator Chart. It makes
the same angle with all meridians it crosses, and maintains
constant true direction. The Great Circle track is the
shortest distance between any two points on the earth. On
the Mercator chart a great circle appears as a sine curve
extending equal distances each side of the equator. The
comparison of rhumb line and great circle track is shown in
the illustration.

14 150" 160° 170" 180° 170" 160" 150" 140’ 130" 120

.
< v | 2 50"
}f X Grealt circle track
/b 1" T 44888 nﬁe'?\\
n // L 40"
Rhurhb Line AN FRANCISCO
YOKOHAMA U137 bmile M -
MERCATOR CHART
Point to point planning:

Since a great circle, except the equator and any meridian
line, is continuously changing direction as one proceeds
along it, no attempt is customarily made to follow it exactly.
Rather, a number of points are selected along the great
circle, and rhumb lines are followed from point to point,
taking advantage of the fact that for short distances a great
circle and a rhumb line almost coincide. These points
usually are selected every 10° or 5° of longitude for
convenience (the number of points to use is a matter of
personal preference), and the corresponding latitudes are
computed by NC-2100G.



1.

fiigstE  (PILOT 1)

4) BKBMIEDGIRE  Composite Sailing

A= 5 —HHTCOMP #EINL 9,

KEWREDET RO %, HIREE4+ AL, B1EHLET
OYIHSEE. B 1 B IO 2TEARE., g4, R
AHIRE LTEHELET., FlEHmOTREXEEZ AL,
KE L K OPR%E Lo RSS20 9,
HEIRICERR S 5 hERE IZEE TR TY,

PR ORI R A2 T LE 3 &, RO O
LR EIEXCRYD D Z N TEET,

Bl Y75y 2o RE TONME T, HIRRMGEE
4 5° NOBAOERKEFEREE, WIS, Brifk
EERkD, kBla—210° Zeohiltsky k.,
& 53R 7= R R D G & ATURE A T RAR R A
RO &K,

1. Navigation Computations for Dead Reckoning and Piloting

4) Composite Sailing

When a limiting latitude should be applied on the Great
Circle track COMP (Composite Sailing) mode computes
initial Great Circle Course to point of tangency with
limiting parallel, the longitude at which the limiting
parallel is reached, the longitude at which it should be left,
and the composite sailing distance.

Tangent point Tangent point

Departure point

Arrival point

Example:
A vessel is leaving San Francisco for Yokohama.
Find the composite track with the maximum limiting
latitude of 45° N.
Also find course and distance between intermediate
points by mercator sailing.

16

Departure point Arrival point
HFE R EY b= (San Francisco) (Yokohama)
R 37° 50/ 8N 34° 527 0N Lat. 37° 50/ 8N 34° 527 0N
W 122° 25/ 5W 139° 42'. O Long. 122° 25/ 5W 139° 42°. O
* —$#E Key Operation ZFor Display W Remarks
P a7 L EREE Main Menu
) T I LF—EMLTTES T 2L Select a program by pressing any of
oR EEIRLET the five program keys under the
GC Main Menu.
COMP
COMP o COMP F—ZERLE T Press COMP key.
Top|



F —#1E Key Operation

# Display

W Remarks

37.508 ENTER
122,255 W ENTER
34.52 ENTER
139.42 ENTER

OK

LAT Imt

45 ENTER
OK

PILOT1- COMP
LATd
LONd
LATa
LONa

7|8|9| N |BACK
4|5|6| S | BS
1(2|3 €
o ENTER
PILOT1-COMP
LATL 45°00°.0
co 296°25'.9
LONt 161°26 .4
LONt 174°28°.0
DIST 4504 .4

dLON EXIT | BACK

7(8|9| N [BACK
4|5|6| S | BS
1(2|3 C
0o ENTER
PILOT1-COMP
LATd 37°50°.8
LONd AR eOREE
LATa 34°52°.0
LONa 139°42°.0
OK BACK
PILOT1-COMP
LATd 37°50".8
LONd 1RR®25%5
LATa 34°52°.0
LONa 139°42°.0
Coi 302°37".9
DIST 4488 .8
LATv 48°19°.0
LONv 168°38°.8

37°50’.8 N
122°25°.5 W
34°52’.0 N
139°42°.0 E

mzs 2z

mzs 2z

=z

LAT lmt| EXIT BACK

Top|

PILOT1-COMP

==

HFEREE  37° 50%.8N
HFERRE 122° 25°.5W
FIEME  34° 527 0N
PR 139° 42/ O

RIBIDOD AT — 2 nFEREND)

OK F — Tt R
BACK ¥ —CHAJ

PIEStEs 3027 3709
KEEFEEE  4488.8 ¥ A L
THpfEE 48197 0N
THSREE 1687 38" 8W

LAT Imt & — THIBRFE A S

BRI

HIPRAEE 457 N

WIEHEE 296° 257 9
THRAEREE 161° 26, 4W
THARE  174° 28, OW
Pt 45044 <A L
dLON =+ — THi & DR

17

Departure Lat. 37° 50" 8N
Departure Long. 122° 25" 5W
Arrival Lat. 34° 520N
Arrival Long. 139° 42" OE

The lat. and long. for departure, and
arrival points are displayed if they
were entered previously.

Press OK key to start computation.
Press BACK key for re-entering data.

Initial Course 302° 37/ 9
Great Circle Distance 4488.8 mi
Vertex Lat. 48°19° ON
Vertex Long. 168° 38" 8W

Press LAT Imt key for entering the
limit of latitude.

Limit of Latitude

Limited Lat. 45°. N

Initial Course  296°.25" 9
Tangent Long. 161° 26" 4W
Tangent Long. 174° 28" (0W
Total Distance 4504.4 miles

Press dLON key to continue with
the computation of intermediate
latitude.



* —#1E Key Operation #FoR Display #W Remarks

PILOT1-COMP
dLON | a1d 370508 N (Computation for Intermediate Longitude)
LONd 122°25°.5 W
LATa 34°52°.0 N
LONa 139°42°.0 E
fdton ] .
dLON R Difference Long.
7(8|9 BACK|
4|5|6 BS
1(2|3 C
o] ENTER
Top|
10 ENTER
PILOT1-COMP
LATd 37°50°.8 N
LONd 122°25°.5 W
LATa 34"52:.0 N
dLoN lpooo-0 . . .
LATi LoNi R 10 Difference Long. 10
T1slol E |sack rhIERE 132° 25 5W Intermediate Long. 132° 25" 5W
4|56 W BS
1(2|3 C (I/M)
0 ENTER
Top|
130 W ENTER
PILOT1-COMP
LATd 37°50°.8 N
LONd 122°25°.5 W
LATa 34°52°.0 N
LONa 139°42°.0 E
dLON 10909'40
40928".2N 130°00".0W .
rh R 130° WIZZH I/M Long. Changedto 130° W
7(8|9| E |[BACK| f1. o ’ ) ’
AOOEEES iR 40° 287 2N I/MLat.  40° 28. 2N
1(2(3 [ i F2S > W B
n(EEC K AR 140 UMLong. 140° W
Top|
ENTER
PILOT1-COMP
LATd 37°50°.8 N
LONd 122°25°.5 W
LATa 34°52’.0 N
LONa 139°42°.0 E
dLON 10°00°.0
LATI LONi
42°56°.8N 140°00'. 0W o
. 9 o RS ReR g 140° W I/M Long. 140° W
456w |ss R 42° 56" 8N I/MLat.  42° 56. 8N
ie|= C XKik R 150° W °
SCIEI . KIS T IE R I/MLong. 150° W
Top|
ENTER
PILOT1-COMP
LATd 37°50°.8 N
LONd 122°25’.5 W
LATa 34°52°.0 N
LONa 139°42°.0 E
dLON 10°00°.0
LATI LONi
44°25°.5N 150°00". OW °
BREEE 150° W I/M Long. 150° W
7|8|9| E |BACK| £, o ’ o ’
4|5|6| w|Bs Hh TR I 44° 25 5N I/M Lat. 44° 25" 5N
1023 C XiT f ° o
el RIS EREE 160° W /M Long. 160° W
Top|

18



F —#1E Key Operation

FoR Display

W Remarks

ENTER

ENTER

ENTER

175 ENTER

ENTER

PILOT1-COMP

LATd 37°50°.8 N
LONd 122°25°.5 W
LATa 34°52’.0 N
LONa 139°42°.0 E
dLON 10°00°.0
LATi LON
44°59°.5N 160°00’. OW
7|8|9| E |BACK
4|56 w | BS
1(2|3 ©
0 ENTER
Top|
PILOT1-COMP
LATd 37°50°.8 N
LONd 122°25°.5 W
LATa 340520 N
LONa 139°42°.0 E
dLON 10°00'.0
LATi LONi
45°00°.0N 161°26". 4W
174928 OW.
7|8|9| E |BAck
4|5]|6| w | BS
1]2]3 C
o ENTER
Top|
PILOT1-COMP
LATd 37°50°.8 N
LONd 122°25°'.5 W
LATa 34°52°.0 N
LONa 139°42°.0 E
dLON 10°00°.0
LATi LON
45°00°.0N 174°28’. OW
175°32’. OE
7|8]9| E |BACK
4|56 w | BS
1(2|3 ©
0 ENTER
Top|
PILOT1-COMP
LATd 37°50’.8 N
LONd 122°25°.5 W
LATa 34°52’.0 N
LONa 139°42°.0 E
dLON 10°00°.0
LATi LONi
44°30°.8N 175°00’. OE
7|8|9| E |BACK
4|56 w | BS
1(2|3 ©
o ENTER
Top|
PILOT1-COMP
LATd 37°50°.8 N
LONd 1229255 W
LATa 340520 N
LONa 139°42°.0 E
dLON 10°00°.0
LATi LONi
43°07°.3N _165°00°". OF
155900°. OF
7|8|9| E |BAck
4516 W BS
123 [
o ENTER
Top|

hERR 160° W

rp 44° 59°. 5N
RIZTERARSE 161° 267 4W
TH R 161° 26 4W
TE S 45° 00". ON
KITTESARE 174° 28" OW
THRURE 174° 28". OW
THS S 45° 00" .0N

RIZPEREE 175 32°. O

IR 175° E 12
v 44° 30°. 8N
KL pRIRE 165° E

eh R 165° E

rh IR 43° 07’. 3N

RISHRREE 155° E

19

I/M Long. 160° W

I/M Lat. 44° 59°. 5N
Tangent Long. 161° 26" 4W
Tangent Long. 161° 26" 4W
Tangent Lat. 45° 00". ON
Tangent Long. 174° 28". OW
Tangent Long. 174° 28". OW
Tangent Lat. 45° 00". ON
I/M Long. 175° 32". OE
I/M Long. Changedto 175° E
I/M Lat. 44° 30 8N
I/M Long. 165" E

I/M Long. 165° E

I/M Lat. 43° 07". 3N

I/M Long. 155" E



F —#4E Key Operation

FoR Display

W Remarks

ENTER

ENTER

ENTER

(@)

NEXT

PILOT1-COMP

LATd 37°50°.8 N
LONd 122°25’.5 W
LATa 34°52°.0 N
LONa 139°42’.0 E
dLON 10°00°.0
LATi LONi
40°44". 4N 155°00°. OE

7|8|9o| E |BACK

4|s|6] w | Bs

1|23 ©

0| . | ENTER

Top|

PILOT1-COMP
LATd 37°50°.8 N
LONd 122°25°.5 W
LATa 34°52’.0 N
LONa 139°42’.0 E
dLON 10°00°.0
LATI LONi
37°14’.1N 145°00’. 0OE

7|8|9o| E [BACK

415|6| W BS

1123 C

o ENTER

Top|

PILOT1-COMP
LATd 37°50°.8 N
LONd 122°25’.5 W
LATa 34°52’.0 N
LONa 139°42’.0 E
dLON 10°00°.0
LAT LONi

34°52°.0N 139°42’.0E

CcD EXIT | BACK

Top|
PILOT1-COMP

LATd 37°50°.8 N
LONd 122°25°.5 W
LATa 40°28’.2 N
LONa 130°00°.0 W
co 293°59'.1
DIST 386 .2
M+ 386 .2

M+ NEXT cM

(M} Top|

PILOT1-COMP

LATd 40°28’.2 N
LONd 130°00°.0 W
LATa 42°56°.8 N
LONa 140°00°.0 W
co 288°17'.6
DIST 472 .4
M+ 858 .6

M+ NEXT cM

rh e 155° E

H [l

rh IR 145° E

rp 37° 14.1N
KITEIFERRE  139° 42 OE

FIHRRE  139° 42°. OE
34° 52°. ON

CD * — Teti. MUFERTEA

BIE Y

St 293° 597 1
WifeE 3862~ AL

M+ F—TCHUFE % R AT)—I1Z30Ek
NEXT +—TCH|Z#i&it5

et 288° 177 6
fifE 4724~ A4

20

40° 44’. 4N
RIZPERE 145" E

I/M Long. 155" E
I/M Lat. 40° 44°. 4N
I/M Long. 145° E

I/M Long. 145° E
I/M Lat. 37° 14" 1N
Arrival Long. 139° 42" OE

Arrival Long. 139° 42". OE

Arrival Lat. 34° 52" ON

Press CD key for Course and Distance
computation.

Course 293° 59 3
Distance 386.2 miles

Press M+ key to save distance value.
Press NEXT key for further computation.

Course 288° 17. 6
Distance 472.4 miles



F — /¥ Key Operation

# Display

W Remarks

NEXT
M+

NEXT

NEXT

NEXT

NEXT

PILOT1-COMP

LATd 42°56°.8 N
LONd 140°00°.0 W
LATa 440°25’.5 N
LONa 150°00".0 W
co 281°30°.9
DIST 443 .5
M + 1302 .1

M+ NEXT M

o Top

PILOT1-COMP

LATd 44°25’.5 N
LONd 150°00’.0 W
LATa 44°59’.5 N
LONa 160°00°.0 W
co 274°32°.6
DIST 428 .5
M+ 1730.6
M+ NEXT CcM
(M] Top
PILOT1-COMP
LATd 44°59’.5 N
LONd 160°00°.0 W
LATa 45°00°.0 N
LONa 161°26°.4 W
co 270°28’.0
DIST 61.2
M+ 1791.8

M+ NEXT M

o

PILOT1-COMP

LATd 45°00°.0 N
LONd 161°26".4 W
LATa 45°00°.0 N
LONa 174°28°.0 W
co 270°00°.0
DIST B55.6
M + 2345 . 4

M+ NEXT ™M

(M} Top

PILOT1-COMP

LATd 45°00°.0 N
LONd 174°28’.0 W
LATa 44°30°.8 N
LONa 175°00°.0 E
co 266°17 .4
DIST 450 .5
M + 2795 .9

M+ NEXT M

8
B
-]

& 281° 30 9
WifE 4435~ 4L

Hi%  274° 327 6
MifE 4285~ 4L

Stk 270° 287 0
wifE 612 v

gt 270° 00 0
HifE 553.6 v 1 )L

g 266° 17, 4
WifE 4505~ AL

21

Course 281° 30. 9

Distance 443.5 miles

Course 274° 32" 6

Distance 428.5 miles

270° 28" 0

Distance 61.2 miles

Course

Course  270° 00’ 0

Distance 553.6 miles

266° 17 4
Distance 450.5 miles

Course



F —#1E Key Operation

#oR Display

W Remarks

NEXT
M+
NEXT
M+
50 ENTER
OK
34 ENTER
OK

I
I
I
|
|

PILOT1-COMP

LATd 40°44".4 N
LONd 155°00°.0 E
LATa 37°14’.1 N
LONa 145°00°.0 E
co 245°48".4
DIST 511.8
M+ 4218 .3

M+ NEXT M

o Top
PILOT1-COMP

LATd 37°14’.1 N
LONd 145°00°.0 E
LATa 34°52°.0 N
LONa 139°42'.0 E
co 241°10".4
DIST 293.8
M + 4512 .1

M+ EXIT

BACK

o Top

LATL

LATL

PILOT1-COMP
50°00°.0 N

CMPST NO NEED

OK

s
h=]

PILOT1-COMP
34°00°.0 N

ERROR

OK

Top|

gt 245° 487 4
fifg 5118 v AL

241° 10" 4
293.8 v A )L

St
finfe

EXIT F—T7 02 7 2&RBEHE N

HIRRFRE & TR & D S IC A
HLETeAvt—VERRLET,

KIERED 5
HIFRAEEE 50° N

OK 3 — THIFRIEE A F115 5 D IRfE
IZRNET,

THIBRARE 4 R RIS & 7= 13315
MREICKDREEICATILETE T
T—AyX—VERRLET,

HIFRAZEE 34° N

OK ¥ — THIFRMEEA S5 DIRRE
IZRNET,

22

Course  245° 48’ 4
Distance 511.8 miles

Course  241° 10 4
Distance 293.8 miles

EXIT

If the limiting latitude entered higher
than the vertex, the message of

CMPST NO NEED is displayed.
Limited Lat. 50°. N

OK

If the limiting latitude entered is
lower than the vertex, the message
of ERROR is displayed.

Limited Lat. 34°. N

OK



tE  (PILOT 1) 1. Navigation Computations for Dead Reckoning and Piloting

ol

UIRGTINETES
DISTANCE

POSITION CcO PT to PT TO FROM

37° 50°. 8N, 122° 25" 5W " 4512.1 0
294 386.2

40° 28’ 2N, 130° 00" OW 4125.9 386.2
288° 472.4

42° 56°. 8N, 140° 00" OW . 3653.5 858.6
282 443.5

44° 25, 5N, 150° 00" OW 3210.0 1302.1
275° 428.5

44° 59’. 5N, 160° 00" OW 2781.5 1730.6
271° 61.2

45° 00°. ON, 161° 26" 4W " 2720.3 1791.8
270 553.6

45° 00", ON, 174° 28" OW 2166.7 23454
266° 450.5

44° 30". 8N, 175° 00" OE 5 1716.2 2795.9
259 441.5

43° 07°. 3N, 165° 00" OE . 1274.7 3237.4
252 469.1

40° 44’ AN, 155° 00" OE 805.6 3706.5
246° 511.8

37° 14", 1IN, 145° 00" OE 293.8 4218.3
241° 293.8

34° 52" ,ON, 139° 42" OE 0 4512.1

d D ZITRRINTO S PRE, BEEE G- RE 44555 ALTERRL
T3 EDT, EFIZBB R > TVWET,
ZDHFRRINTOLEE [EHE. HFEOGE] TATILZZHADKRLE .,
EOREDIEDNDDET,

23



1. figstE (PILOT 1) 1. Navigation Computations for Dead Reckoning and Piloting

5) BIBFERERI DG Estimated Time of Arrival 5) Estimated Time of Arrival

A= —WHTETAAERL T, ETA (Estimated Time of Arrival) mode computes the local
et 6 B S COMMA AT L. AJJXhrdh time at the arrival point when the data of departure point,
TOFERY] & B kD £ 3, distance and ship's speed are entered.

R R DOREZE, WRRH. FHBH B LORIE R COM

B FIEMOMEAATILET, Example :

PEEEE [8H%. MUFROEHE] TRt AT —ICREkL 7% Find ETA of the ship under the following conditions.

BeMOHLTANTSZERTEEY,
Ditk, BoBLEDEANLE T L, FIEHAH LR %
FRLET,

Departure at 12 o'clock on July 31, 1996
Zone Time :+%h

Total Distance  : 4088.8 miles

Zone Time at Arrival Point : -9h

Ship Speed : 15 knots
15.25 knots
* —${E Key Operation FoR Display B Remarks
PILOT1-ETA
LIMEd IRfE Zone time at departure point
pasl BEZI] Time at departure point
FHH Date at departure point
7082 + BAXK Eﬁh’ﬁ Distance
4|5[6] - |Bs Bl pgE Zone time at arrival point
1|23 c
of . [Enter [
Top|
PILOT1-ETA
ZTd +09:00:00
9 ENTER DATES  032i00i00, MR +OBEH] Zone time  +09%h 00m 00s
[p1sT ¥ .
12 ENTER . (557 128 Time 12h 00m 00s
7.311996 ENTER FHH 199647 H31H Date July 31, 1996
7|89 BACK EE%E Distance
4l|51/6 BS B pgsE Zone time at arrival point
2|3 " -
S RTVI FEEEA JITIERMF—TZEH 2 EY — When entering DIST values, you can

fop| PEAEANTEET,

PILOT1-ETA
ZTd +09:00:00
TIMEd 12:00:00
DATEd 07/31/1996
4088.8 ENTER 2Ta’ -og:oosoo VEHE 4088.87 1 )L
: 135 QB[
-9 ENTER Pl RS i
OK F—T#EHIANN
OK BACK
BACK +—THAN
Top|

24

enter accumulated values using RM key.

Distance 4088.8 miles
Zone time at arrival point -09h 00m 00s

OK Kkey to enter speed value
BACK



F —#4E Key Operation

FoR Display M Remarks

OK

15 ENTER

15.25 ENTER

SPD

TIMEd
DATEd
DIST

PILOT1-ETA
12:00:00
07/31/1996
4088.8
DATE TIME

s
o

o|r|a|N
0 [}
o
@
@

TIME
DATE
DIST
SPD
15

PILOT1-ETA
d 12:00:00
d 07/31/1996
4088.8 NI
DATE TIME ;@E}J

08/11 02:35 15 /‘y]\

FIFEHH
8H11H

HE%1
2I35%5F

o|r|a|N

TIME
DATE
DIST
SPD
15

1525

Top|

PILOT1-ETA

d 12:00:00

d 07/31/1996
4088.8

DATE TIME

08/11 02:35

08/10 22:07

#h FIFEAH
1525 /v b 8H10H

HEX
22150755

®
©

(4]
o
@
«

CFIIENEY

Top F—T7' v 7 LB
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Speed

Speed Date ETA
15 knots  August11 02:35
Speed Date ETA

15.25 knots  August 10  22:07

Top key to return to Main Menu.



2. TOfadMiE (PILOT 2) 2. Navigation Computations for Current, True
Wind, Tide and Stream

Fu s T LAEINER T, 7075 4% — PILOT2& &

A2 —HEIZAD, FRLOTus I AERBRTEET,

CURRENT AL DR __fuor |
WIND D&S B (oM Y PILOT2 _ruorz |
( Direction and Speed of True Wind ) [ AsTROINAV. |
C SEHE S SEXTANT
TIDE ’ (%ﬁimzfﬁ: CALCULATOR
STREAM B A
> = Top|
) WITEMIEDGHE  Current
AZa—BEHECTCCURRENTA#EIRT 2L 4T A= 1~ .
D, TaeD 7 ur s A%2EIRTEET,
" = CURRENT %
C&S MG DEMEHEE . MDD
(Course and Speed Made Good ) s |
C&S to MG L e, A o |
(Course and Speed to Make Good ) ETA
CtoStr&S MG DEHEE . FEATED
(Course to Steer and Speed Made Good ) Top)
SET&DRFT (Set and Drift ) DHIOFIA, oK

PILOT2-CURRENT

C&S MG __ casmg |

C&StoMG
-1) FERiSHER. J2fid ) Course and Speed Made Good  Ctostras MG |
SET&DRFT
BT A= —HAETC&S MG EERL T,
ARORSHS ., KT, MOWm., Fos 2 AU, Eff
e, %KD E T,
Top|

i

AEOHLEE 080° 1-1) Course and Speed Made Good

oD e AGH J

iﬂqgﬁél—ﬁ 120" & This mode computes the course made good and speed

‘ \" "‘\D made good when the course steered and speed through

WO ek 27> b water are given, and set and drift are known.

% Example :
79,
g)\d)ﬁf;\% 10/ Y v 2 %% Find Course and speed made good through water.
aoR % & Course steered 080°
o S Speed through water 10 knots
FEATEHE 88° 567. 9 “ Set (toward) 140°
EfES 111 7 v b Drift 2 knots

080"
Course Stee gY?\N ater 10 knots

gpeed N

Course made good 88" 56" .9
Speed made good 11.1 knots

26



F —#1E Key Operation

FR Display

#W Remarks

CURRENT
C&S MG

80 ENTER
10 ENTER
140 ENTER
2 ENTER

OK

SPD

SET

DRFT
7|89 BACK|
415|6 BS
1(2|3 ©
(o] ENTER

PILOT2-C&S MG

co 80°00°.0

SPD 10.0

SET 140°00°.0

DRFT 2.0
OK BACK

PILOT2-C&S MG

co 80°00’.0
SPD 10.0
SET 140°00°.0
DRFT 2.0
COmg 88°56'.9
SPDmg 11.1
EXIT | BACK

PILOT2-C&S MG

kn

kn

ARO SR
AR AGHE S
O I
TPt

fROEHEE  080°
fRoxtA#ES 10 2 v b
[N 140°
THO it sd 2/ b

FEfigtits 88° 567 9
FHUES 1117 v b

EXIT

27

Course steered
Speed through water
Set

Drift

Course to make good 80°

Speed to make good 10 knots
Set 140°
Drift 2 knots
Course steered 88° 56~ 9

Speed through water 11.1 knots

EXIT



2. Navigation Computations for Current, True Wind, Tide

2. ZOMofiE  (PILOT 2)
and Stream

1-2) $i8HEs . %A1 Course and Speed to Make Good 1-2) Course and Speed to Make Good

YT A= a2 —HHTC & St o MG &ERL &9, Course and Speed to Make Good mode computes the
FEtHe. HEIT, ﬁﬂ@?ﬁ@~ wEEASI L, DL BN course to steer and speed through water when the course
SR, NAKENERD T, to make good and speed to make good are given, and set

and drift are known.

fjl : Ffgtds  265°

%’ﬁf@j 125/ v b Example : Find Course steered and Speed through water.
{iﬁ @(ﬁfi N Course to Make Good  265°
T D ik v Speed to Make Good 15 knots
- ﬁ&@gaf\%; Set 185°
o A fr N Eﬁ% 276° 397 ©
N ROttty 148 5 ) o2 0 Drift 3 knots
i Course Steereg .
B 2 Speed 276" 32
x é : w5 Peed through water 14.8 knots °
B FATHI 26D =
i) 1577 3 £ ;
[ Na) d 265
Course to Make g::d 15 knots
Speed to Make
* —#4E Key Operation #~ Display W Remarks
CURRENT PILOT2-C&S to MG
C&S to MG SPDm FEietik Course to make good
DRFT EhE Speed to make good
WO Set
D Vi k Drift
7/8|9 BACK|
4|5|6 BS
1(2|3 C
0 ENTER
Top|

PILOT2-C&S to MG
265 ENTER |sromo oggg kn  EMIEHEE  265° Course to make good 265°
15 ENTER RT3 okn  EAUES 15/ v b Speed to make good 15 linOtS
185 ENTER WoFin  185° Se‘E 185
3 ENTER WOWHE 3/ v b Drift 3 knots
_ Ok | Back |
Top|
OK
PILOT2-C&S to MG
COmg 265°00°.0
SPDmg 15.0 kn
SET 185°00°.0
DRFT 3.0kn . )
co,  @recszto o MROBLEH  276° 327 0 Course steered 276° 32 0
FSOXEAHE S 148 / v b Speed through water  14.8 knots
_ BT | BAck |
EXIT EXIT
Top|
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2. ZOMDfiE  (PILOT 2)

1-3) BLBHE. FEMUE T Course to Steer and Speed Made Good

B 7 X = 2 — M T CtoStr&S MG #3#EIN L 9,
EREHE . AOMAERT, WoOWA, FiEE AL, O
L BREMGHE. TR ERD £,

il FEfgtis 95°

2. Navigation Computations for Current, True Wind, Tide
and Stream

1-3) Course to Steer and Speed Made Good

The mode computes the course to steer and speed made
good when the course to make good and speed through
water are given, and set and drift are known.

Example : Find Course to steer and speed made good.

BOXAGES 127 9 b Course to make good : 95°
‘Zﬁ; ] 170° Speed to make water : 12 knots
N N Set 1 170°
Ot 2.5 /5 b
= 7 Drift : 2.5 knots
e & B REMEHE 83 2375 e o’
P = Course to Steer 83" 23. 5
faORAES 12 7 b - % % Speed through water 12 knots
’lfhi?g ° v o= N
T <2 a3
24 v A N 5
- g
’ »
* —#{E Key Operation #FoR Display W Remarks
CURRENT PILOT2 - CtoStr&S MG
Ctostr&s MG SJei0 . ERLEFE Course to make good
DIRIET RO xEAGH T Speed through water
WO FEm Set
WD Pt Drift
7|8|9 BACK
4156 BS
123 C
o] ENTER
Top|
PILOT2-CtoStr&S MG
COmg 95°00’.0 . B
95 ENTER |sPp 1z 0kn  SEfiéfis 95 Course to make good 95
12 ENTER  |DRFT 2.5kn  MROXAGHES] 12 7w b Speed through water 12 knots
170 ENTER il 170° Set 170°
2 ENTER WD FH 25/ v b Drift 2.5 knots
OK BACK
Top|
OK
PILOT2-CtoStr&S MG
COmg 95°00°.0
SPD 12 .0 kn
SET 170°00°.0
DRFT 2 o 5kn
cromg o aaaun RROMREHE 83° 23,5 Course to steer 83° 23. 5
LR 124/ 9 b Speed made good  12.4 knots
EXIT BACK
EXIT EXIT
Top|
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2. ZDOOfE  (PILOT 2)

1-4) WOFIA. FEHE  Set and Drift

7 X = 5 — i T SET&DRFT % #ERL £ 7,
PR, REE ., PRERIE, FEE b K URUERR 5
DFIE, IR E - EEE, WORE & KD 5,
HEMAERE , R (2GR OFE] TORERHRIER

2. Navigation Computations for Current, True Wind, Tide
and Stream

1-4) Set and Drift
Set and Drift mode computes Set, Distance drifted and Drift.

Example :
Find Set, Distance drifted and Drift.

SN, ZHT B L EUHRETT, DRpoint :35° 11". 2N 140° 25". 8E
N —_— o s Fi int :35° 16". 5N 140° 32". 5E
il - 2 WER 4 5 5PANE LT, HERIGE 350 110 2N, T
140° 25, SEIZHWVCHIEAIE 35 16. 5N, fme s fom
140° 32". SE& 187z, fivErhOFOFR, B S Set 46" 02, 8
n7-BEEE. WOFEE KD L. Distance drifted 7.6 miles
DR point Drift 2.8 knots
| 46° 02 8 35 11. 2N A (0]
wENI-EERE 7.6 v AL 140° 25". 8E Fix point
HeEWIR E iR 28 /v b 35 16", 5N
35° 1. 2N A 0} 140" 32'. 5E
140° 25". 8E P E
35° 16". 5N
140° 32" 5E
AN
* —#4E Key Operation FR Display W Remarks
CURRENT PILOT2-SET&DRFT
ET&DRFT LATdr 35°11°.2 N N " ° , . ,
35 1152 ENTER |Laver 490220 £ MENI#IE 357 117 2N DRLat. 35" 11. 2N
e HEMRERE 140° 25" 8E DR Long. 140" 25" 8E
35 1-65 ENTER REREE 357 16" 5N Fix Lat. 35° 16". 5N
146 325 ENTER WERE  140° 32. 5E Fix Long. 140° 32" 5E
. 14 ==Y ya e
245 ENTER — WiERR  2WFRE 4557 Time 2h 45m
Top|
OK
PILOT2-SET&DRFT
LATdr 35911°.2 N
LONdr 140°25’.8 E
LATF 35°16°.5 N
LONf 140°32°.5 E
TIMETr 02:45:00
SET 46°02°.8
e ek O 46° 02 8 Set 46° 02" 8
EXIT | BACK WEN/-hlE 76 4L Distance drifted 7.6 miles
peiodipud 28 /v b Drift 2.8 knots
EXIT EXIT
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2. ZOMOME  (PILOT 2)

2) EJR B, JREDFHE Direction and Speed of True Wind

A = 2 — ;T WIND D&S % #IRL %5,
FROSHHE . M. B o, EdEs Af L, FaE,
JAGH % KD £,

Bl : AROEHH
ARDH S
Fr 3 oJaliE
B D JRGHR

RO EHEE - #)115° /65 7/ v b
X

HOJAm - JH#
162° 24°.0/109 / v b

115°
6.5/ v bk
AR 30°
16 / v b

R oE#E 16 7 v b

¥ —#fE Key Operation #FoR Display

2. Navigation Computations for Current, True Wind, Tide
and Stream

2) Direction and Speed of True Wind

Wind Direction and Speed mode computes the True Wind
Direction and True Wind Speed when a ship is taking
a certain course at a certain speed.

Example : Find True Wind Direction and True Wind Speed.

Ship Course 115°

Ship Speed 6.5 knots
Apparent Wind Direction 30° starboard
Apparent Wind Speed 16 knots

Ship Course and Speed 115° / 6.5 knots
x

True Wind Direction and Speed
162° 24" 0/10.9 knots

App. Wind Speed 16 knots

W Remarks

WIND D&S PILOT2-WIND D&S
SPD AR &%
o LYY 9!
FA T o A
R o
7|8|9 BACK
4|5|6 BS
123 C
0|. | ENTER
Top|
PILOT2-WIND D&S
115 ENTER |spo  e.5kn AROEHH
6.5 ENTER |ws e ok RO
145 ENTER
16 ENTER
OK BACK
Top|
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Course to make good
Speed through water
Set

Drift

115°

6.5/ v b

R oJam i 30° (115+30=145) % 1
R oEE 167/ v +

115+30=145 * 1



F —#fE Key Operation #FoR Display

W Remarks

OK PILOT2-WIND D&S

co 115°00°.0

SPD 6.5 kn

WD 145°00°.0

ws 16 .0 kn

WD t 162°24°.0 B ,

wst to-okn  EUEE 1627 247 0 True Wind Direction 162° 24". 0
BHJE# 109 / v b True Wind Speed 10.9 knots

EXIT BACK
EXIT % 1 Ship course = Apparent Wind Direction should be entered here.
Top) Use (+) when the apparent wind is blowing from starboard and (-) for port.

1 A2 ORIBIEARE 2?5 OBETT 2 5. MOEHHIZH
DEETIA, FREDLETAFALT, Ar5DMAEICE
BLTANLET,

3) BIEEIRE  Tide at Standard Port

A = o —Hjfi T TIDE ##RL 9,

W ERDT — 4 5 SRR L Z OWE . SR L Z D
EEGAE DAL, MEROME4#EHL X7,

* —#1E Key Operation # Display

Note: NC-2100E solves the current and wind problems except SET &
DREFT by plane Sailing.

3) Tide at Standard Port

TIDE (Tide at Standard Port) mode computes the height
of tide at any selected time.

Example : Find height of water at 7h 30m.
Low water : 0.6m at 1h 45m
High water : 11.9m at 9h 06m

W Remarks

TIDE PILOT2-TIDE
TIME HGT
e WA

RFX =) Time Height
7/8|9 BACK
4|5|6 BS
123 C
0|. | ENTER
Top|
PILOT2-TIDE
1.45 ENTER | o1:4s CHE
) 09:06 11.9 i 1:45  #WlE  0.6m Low 1:45 Height  0.6m
0.6 ENTER EEE 9:06  ¥IE 11.9m High 9:06 Height 11.9m
9.06 ENTER
11.9 ENTER
OK BACK
Top|
OK
PILOT2-TIDE
TIME HGT
01:45 0.6 - .
09:06 11.9 Fifr B = Selected Time  Height
7.30 ENTER | os:00  11.3 7:30  10.6m 7:30 10.6m
8.0 ENTER 8:00 11.3m 8:00 11.3m
7/8|9 BACK|
4|5|6 BS
1(2|3 C
0 |. | ENTER Top Top
Top|
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2. ZOMoOMiE  (PILOT2) 2. Navigation Computations for Current, True Wind, Tide

and Stream
4) BIWEIE  Tidal Stream 4) Tidal Stream
A = 2 —[Hfii T STREAM 2 #IR L £ 5, Tidal Stream mode computes the velocity of stream (tidal
WRERD T — 25 6 Rl fo K OHRARI & 7 Ditd & 5 current) at any selected time.
AREDATIL., FFEHOFEERD T,
Example :

B WY ERA» SERFF L 4 2, BBRIEE4 D4 3.
W46/ FEMRZ, 303 0DWHEERD &

R ¢ 1:42
BRAREE : 4:43
Wik 46 /v b

Find the velocity of tidal current at 3 : 30 under the
following conditions.

Time of slack 1 1:42
Time of Maximum  : 4:43
Velocity of Maximum : 4.6 knots

* —#{E Key Operation FoR Display W Remarks
STREAM -
Sl ST"EAC“E L Time of Slack
0.0kn
B S T b b Time of Max. Velocity at Max.
7|89 BACK|
415|6 BS
1123 C
0 |. | ENTER
Top|
PILOT2-STREAM
TIME VEL .
1.42 ENTER | 01:42  ©0-0kn  HgjilE 1:42 Time of Slack 1: 42
4.43 ENTER R 4:43  W#R 46/ v b At Max. 4:43  4.6knots
4.6 ENTER
OK BACK
Top
OK
PILOT2-STREAM
TIME VEL
01:42 0.0kn
04:43 4.6kn
03:30 3.7kn ~ N .
3.3 ENTER | 04:00  4.3kn P 3:30 s 37/ 9 b Selected Time 3:30 3.7 knots
4.0 ENTER FrEiEE 4:00 JRE 43/ v b Selected Time 4:00 4.3 knots
7|89 BACK|
4|56 BS
1123 C
0. |ENTER Top Top
Top
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3. XXMz (ASTRO.NAV)

Tus T LRRER T, 7 95T 4% — ASTRO.NAV % fif
FTEAZ2—HEIZAD, FTRROTarILEEINTEE T,

TWILIGHT DR OB
PRD&IDNT (Prediction & Identification) : ZREMDEIHE
ALMANAC L RBIE DR
LOP (Line of position) EORRDE R
FIX I BE D FTHE
MPS (Meridian Passage) DIEHEEOEHE

1) MHEEOFI  Twilight

B 7 A = o — T Twilight 2 3#&R L 4,

TR L T aEE, BEZL FAH. X2 ORI
OHEMFERE . WS, 2D &L XOMOEER. Eha AL
F9, MRS, REIE [RIEEOE] ORESER
Eh, EHEHT B L LURETT,

RICKBE» AP EHRELET. ANSZZRHOLE] 2
HEELIN T, MOFFEROFEBE KU, KX ZIEAD
EEHEAGEOERL, HXEERDE T, KEEFEEL
72, HRE, M. EIRE R R LET, HER
ELGA. B A, AERTRLE T,

* —#1E Key Operation FoR Display

3. Astro-Navigation Computations

1) Twilight Time

ASTRO.NAV
TWILIGHT
PRD&IDNT
ALMANAC

LOP

Astro-Navigation Computation
Twilight Time

Prediction / Identification
Nautical Almanac

Line of Position

FIX oye o
Position Fix

MPS . g
Meridian Passage

Top

TWILIGHT (Twilight Time) mode computes time of rise
or set, civil twilight and azimuth for the Sun and rise or
set, age and azimuth for the Moon.

It computes the above data which may be occurred within
112 hours from the entered time.

Example :
The DR position of a shipis 35° 31° ON, 141° 05" 4E
around 18 o' clock of ship time (Zone time +9h) on July
31, 1996. It is steering the true course 67° at speed 8
knots. Find the Sun set, azimuth and civil twilight time.

%W Remarks

ASTRO.NAV ASTRO.NAV-TWILIGHT

TWILIGHT

TIME
DATE
LATdr 35°31°.0 N
tondr asicosta € HEHIERE  35° 310 ON DR Lat. 35" 31" ON
SPD HEJAEEE  141° 05" 4E DRLong. 141° 05, 4E
7|8]9o]| + |pack ( TR ROFT] KR The DR position is displayed
“|5]e] - [Bs automatically from the result of DR
1|23 C
o [ENTER [ mode.
Top|
ASTRO.NAV-TWILIGHT
9 ENTER Time  1s:00:00  M3E +09h 00m 00s Zonetime  +09h 00m 00s
18 ENTER PATE, °3L3i1Neen WY 18h 00m 00s Time 18h 00m 00s
(ONGAREANCOEREE  £F. ] H 19964£-7H31H Date July 31, 1996
7311996 ENTER |c0 ' “e7eo0so i ar o oo - e a1’ 0N
ENTER HERISRE  141° 05 4B DRLong.  141° 05 4E
ENTER oK | BACK :ﬁ;% 27/ ?O}\ 0 Course 67° 00~ 0
67 ENTER = 7 Speed 8 knots
8 ENTER —

34



¥ —#{E Key Operation #FoR Display

W Remarks

OK
cB
__MOoON_|
SUN
cB SUN
OK
SUN
18:40:31
293°12°.9
19:08:02
BACK
ENTER
ENTER
ENTER
ENTER
ENTER
ENTER
ENTER
OK
MOON
OK

KEEHHADES S Hh

PNDE R

H e 186F 404y 318
Fififs 293° 127 9
WAREE  198F 084 02F)

ZHETH & ER

e 198 0143 218
i 102° 47,9
H i 157 H

EXITTHE T

35

Select either the Sun or the Moon.

Select SUN.

Time at sunset 18h 40m 31s

Azimuth 293° 127 9
At Twilight 19h 08m 02s
Example :

Find the time of moon rise, Azimuth
and Moon age.

Select MOON.

Time at moon rise  19h 01m 21s

Azimuth 102° 47, 9
Moon Age 15.7 days
Press EXIT key to terminate.



3. XRX#iiE (ASTRO.NAV)

3. Astro-Navigation Computations

H
Moon Age 0 75 15 22.5 0
Phase

A E N0+ 1 2IEELINT, K23 ADH
BRI HENGA, Ayt —VEFRRLET,

7o, TRMEPINICH L REPRI ZHAE, TD Ay
- UNFRRINET,

F —#4E Key Operation #FoR Display

L N N DECRONONC N N _

If the Sun or Moon does not rise or set within =12 hours
from the entered time, the message of NO RISE OR SET
is displayed.

W Remarks

ASTRO.NAV-TWILIGHT
zT +09:00:00
TIME 18:00:00
DATE 07/31/1996
LATdr 72°00°.0 N
LONdr 140°00°.0 E

co 67°00’.0
SPD 8.0 kn
oK | BACK
Top|
OK
SUN
ok I BASTRO.NSA'}'/;QTWILIGHT
KIGHEE
NO RISE OR SET .
oK H L

KBS EHGE U723, VA 5 3 BRI LA e
IELBVWA, AvE—VEFERLET,

36

Select the Sun.

No rise or set

In case the Sun is designated, if no civil twilight time
occurred within 3 hours from the time of rise or set, the
message NO CIVIL is displayed.



% —#1E Key Operation ZR Display

W Remarks

ASTRO.NAV-TWILIGHT
zT +09:00:00
TIME 18:00:00
DATE 07/31/1996
LATdr 68°00°.0 N
LONdr 140°007.0 E
co 67°00°.0
SPD 8.0 kn
oK | BACK
Top|
OK
SUN
OK ASTRO.NAV-TWILIGHT KbggE
cB SUN
SET 21:39:46 Srup
AZ 331°13".4 EI/%H*
Fii
NO CIVIL )
a S L

5
h=]

2) BEDEHAE  Prediction and Identification

# 7 X = 5 — i ¢ PRD&IDNT%EIR L £ 7,
ASCHIEL T AE, Bl FAHEZANILET,
Z OWEHI ORI . R [FIE O] DR
BEREIN, BHEHTZI L LAHETY,
EREOFNA, SEAHREL, @F0° LU LEoXK
DM SRR E AN AIEICERRLET,

AV F—ZfMLETE, EHNORKERRIESZ
ENTEET,

CHG ARNG ¥ — %L 3 &, ANAIEOEREEE
JEDFFITIDHA B Z LN TEET,

AV F—Z2fLET L, 2EEORKEEZERIESZ
ENTEET,

FfifulEFR & EEIER RO Dz 13, CHG ARNG
F—EMIT LK S TRAITHIZENTEET,

37

Time of sunset : 21h 39m 46s
Azimuth : 331° 13" 4

215 3957 468
331° 13" 4

2) Prediction and Identification

PRD & IDNT (Prediction / Identification) mode computes
azimuth and altitude for the all celestial bodies and displays
any usable bodies above the horizon.

Example :
The DR position of a ship is 35° 34" 5N, 141° 15" 6E at
19 : 08 of ship time (Zone time +9h) on July 31, 1996.
Find azimuth and altitude.



F —#1E Key Operation

#FoR Display

W Remarks

PRD&IDNT ASTRO.NAV-PRD&IDNT

9 ENTER
19.08 ENTER
7.31 ENTER
35.345 ENTER
141.156 ENTER

OK

CHG ARNG

TIME
DATE
LATdr
LONdr

35°34’.5 N
141°15°.6 E

8|9 + [BAck
6| - |Bs

3 ©
ENTER

o|lr|al~
w

BN

Top|

ASTRO.NAV-PRD&IDNT
zZT +09:00:00
TIME 19:08:00
DATE 07/31/1996
LATdr 35°34°.5 N
LONdr 141°15°.6 E

OK BACK

Top|

ASTRO.NAV-PRD&IDNT

cB AZ A | ALT|a
Polaris 0° 35°
Schedar 27° 12°
Caph 280 17°
Eltanin 420 65°
Deneb 570 390
Vega 73°  61°
Enif 86°  11°
Moon 104° ae
Altair 104° 33°
Rasalhague  135°  60° v|
CHG ARNG| EXIT | BACK |
Top|

ASTRO.NAV-PRD&IDNT

cB AZ A | ALT|a
Moon 104° 1°
Altair 104°  33°
Rasalhague ~ 135°  60°
Nunki 1420 17°
Jupiter 143° 210
Kaus Aust. 152° 13°
Sabik 162°  37°
Shaula 163° az@
Antares 175°  28°
Zuben'ubi 203° 35° v|
CHG ARNG| EXIT | BACK |
Top|

ASTRO.NAV-PRD&IDNT

cB AZ|ALT ¥ |a
Caph 280 170
Nunki 1420 17°
Shaula 163° 150
Kaus Aust. ~ 152°  13°
Gienah 237°  13°
Menkent 205°  13°
Schedar 270 120
Enif 86° 11°
Regulus 280° 7
Moon 104° 1°v|
CHG ARNG| EXIT | BACK |
Top|

HEMIWERE  35° 347. 5N
HERRRE  141° 15" 6E

FF2E +09 IS

RELI 19 B 08%
FHH 1996 £ 7H 31H
HERRERE 35° 34". 5N
HEMIREE  141° 15. 6E

Kkt A g

iR ANENZ S A

AV F — TLHEH% RN

TRENEIZ G &

AV F— TR

38

Estimated Lat. 35° 34. 5N
Estimated Long. 141° 15" 6E

Zone time  +09h 00m 00s

Time 19h 08m 00s

Date July 31, 1996
Estimated Lat. 35° 34", 5N
Estimated Long. 141° 15 6E
Celestial Azimuth Altitude
Body

(Computing)

Completed computation and
arrangement of Azimuth

AV key to display whole screen

Arrangement of altitudes in

decreasing order.

AV key to display whole screen



* —#4E Key Operation FoR Display

W Remarks

v ASTRO.NAV-PRD&IDNT
! CB AZ |ALT V |&
! Spica 228° 290
Denebola 268°  28°
Antares 1750 28°
Jupiter 143° 21°
Caph 280 170
Nunki 1420 17°
Shaula 163°  15°
Kaus Aust. 152° i@
Gienah 237° 13°
Menkent 205°  13° v|
CHG ARNG| EXIT | BACK |

Top|

3) KMBEDFHHE Nautical Almanac

7 X = 5 — AT ALMANACA3EIR L £ 7,

B, SEAH. KiA%E AT L ZOREOKHEIET— %
RO E, BIIIHARTATLET,
KEZIZTLT 77Xy b F—TADLET,
KIGDHA, HAE, . 2V UA, IEsE
RLET,

A, RE, MO, R 2V =UKAERRLET
THEIZ, A, 2V UEHERA, BEMA, )=V
BaEFRLEd, AC. ZAZEVETL, SHEEH.
HRFADEEANADZENTEET,

¥ —#1E Key Operation # Display

CHG ARNG ¥ — T Al -
EXIT % — 7045 28R~ arrangement of azimuths.

BACK *—CPal5

Press CHG ARNG key to change

Press EXIT key to return to the
Main Menu.

Press BACK key for re-computation.

3) Nautical Almanac

ALMANAC (Nautical Almanac) mode computes all data

in the Nautical Almanac for the Sun, Moon, Venus, Mars,
Jupiter, Saturn and 63 stars. It is good through the year 2100
with an accuracy of higher than 0" 2.

Enters the name of Celestial body.

Example :
Find the Semidiameter, Declination, Greenwich Hour
Angle and Equation of Time for the Sun at GMT 09h 40m
33s on July 31, 1996.

#MW Remarks

ALMANAC ASTRO.NAV-ALMANAC

DATE

CB
7(8|9 BACK
4 (5|6 BS
1(2|3 C
0| . | ENTER

Top|

ASTRO.NAV-ALMANAC
GMT 09:40:33

9.4033 ENTER DATE _07/31/1096 IRl 09 404 330 GMT 09h 40m 33s
7.311996 ENTER FHH 19964 7H 31H Date July 31, 1996
S U N ENTER PN N Celestial Body Sun
A|B|C|D|E|F|G]|BACK
HII|J|K|L|M|N BS
O|P|Q|R[S|T|U| CIR
VIW|IX|Y|Z| &a v
ENTER




F —#1E Key Operation

FoR Display #W Remarks

ENTER

OK

BACK

10.2423 ENTER
ENTER
MO ON ENTER

ENTER

OK

ASTRO.NAV-ALMANAC
GMT 09:40:33
DATE 07/31/1996
CcB SUN

OK BACK

Top|

ASTRO.NAV-ALMANAC
GMT 09:40:33
DATE 07/31/1996

cB Sun
sD 0°15".8 " . L,
DEC 180089 N fRPEE 0" 15. 8
GHA 3230337.2 .
EQT -00:06:20 PN 18" 08". 9N
) = o gqr
AC.Z | EXIT | BACK 7 i Vhefy 323° 33" 2
Vg - 645 205
Top|
ASTRO.NAV-ALMANAC
GMT 10:24:23 5
DATE 07/31/1996 F§¥l| 108 244y 238
CB Moon
FHH 19964F- 7H 31H
Kkt H
AlB|c|p|E|F|c|BAck
H[1[3[K|L|M[N]| BS
o[p[a|R[s|T|u] ar
viwx[y|[z] a | ¥
ENTER
Top|
ASTRO.NAV-ALMANAC
GMT 10:24:23
DATE 07/31/1996
CB Moon
oK | BACK
Top|
ASTRO.NAV-ALMANAC
GMT 10:24:23
DATE 07/31/1996
cB Moon
HP 1001".2 MR 1° 01 2
DEC 10°25%.6 S o o’
GHA 14103771 AAE 10° 25°. 6S

7 ZVRFA 141° 371

AC.Z EXIT | BACK

40

Semidiameter
Declination

0° 15" 8

18° 08" 9

Greenwich Hour Angle 323° 33" 2

Equation of Time -00h 06m 20s
GMT 10h 24m 23s
Date July 31, 1996

Celestial Body Moon

Horizontal Parallax
Declination
Greenwich Hour Angle

17 01. 2
10° 25" 6S
141° 377 1



* —#1E Key Operation #FoR Display

W Remarks

BACK ASTRO.NAV-ALMANAC
GMT 10:12:39
10.1239 ENTER DATE 07/31/1996
Antares
ENTER
ANTARES ENTER
A|B|C|D|E|F|G|BACK
H|I|J|K|L|M|N| BS
O|P|Q|R|S|T|U| CIR
VIWX|Y|[Z]| & | W
ENTER
Top|
A
ASTRO.NAV-ALMANAC
GMT 10:12:39
DATE 07/31/1996
A|B|C|D|E|F|G|BACK
H|I|J|K|L|M|N| BS
o|P|Q|R|S|T|U| QR
Viw|x|y|z| a | w
ENTER
Top|
ENTER
OK
ASTRO.NAV-ALMANAC
GMT 10:12:39
DATE 07/31/1996
CB Arcturus
DEC 19°12°.3 N
GHAa 102°28'.7
SHA 146°07 .4
GHA 248°36".1
AC.Z | EXIT | BACK

Top|

BRI 10/F 1243 398
£HH 19964 7H 31H
Kk Antares

Kk Arcturus

P 19° 12
) ZUEER 102° 28
IERLS 146° 07.
7 Z D 248° 36",

GHAaries(GHAa) 132" = » FIEEIR# AE TR L8
DT, WER ED ) = F 74 6 WA D IZKER B

BORETOABIIHYT S,

SHAstar I3 REK EOHEF M A6 ZOEE TEHTEE D IZH
ET#HKLE DT, RARight Ascension #x#f&) DA D
OMEITHAY T B, ZOREDT ) =y F T 5 O

fAGHAstar &, ROXTET,

GHAstar=GHAaries+SHAstar

Greenwich Meridian

EE’,ﬁﬁﬁ

GHAstar

41

— s =

GMT 10h 12m 39s
Date July 31, 1996
Celestial Body Antares

Celestial Body Arcturus

Declination 19° 12°
GHAaries 102° 28
Star Hour Angle 146° 07.

Greenwich Hour Angle 248°

36"

[SENSIEN]



3. XRX#iiE  (ASTRO.NAV) 3. Astro-Navigation Computations

SIEEE. HMADGHE  Calculated Altitude and Azimuth

KHEBEOFHEDAC. ZHESET, Computation of calculated Altitude and Azimuth
P, REEANIL, ZORKOFHN AL EHEE %K

BET, BE, REE [BEAOHE] ORRERERE

N, ZEETHILLAHETT,

F —#fE Key Operation For Display %M Remarks
ASTRO.NAV-ALMANAC
GMT 10:12:39
DATE 07/31/1996
CB Arcturus
DEC 19°12°.3 N
GHAa 102°28".7
SHA 146°07 .4
GHA 248°36°.1
AC.Z EXIT BACK
AC.Z %3EiR Press AC.Z key.
Y
AC.Z
ASTRO.NAV-ALMANAC
GMT 10:12:39
DATE 07/31/1996
CB Arcturlrls
35.347 ENTER |[0%47 .25a5e7 ¥ #E 35 34" 7N Latitude ~ 35° 34" 7N
141.161 ENTER WE 141° 16" 1E Longitude 141° 16". 1E
oK | BACK
Top|
OK
ASTRO.NAV-ALMANAC
GMT 10:12:39
DATE 07/31/1996
CcB Arcturus
LATdr 35°34°.7 N
LONdr 141°16°.1 E . ° , . o ,
AZ 246°03".0 Fififa 246° 02". 9 Azimuth 246° 02" 9
ALT 59001".7 R i o , . ° ’
AHEEE 59° 01. 6 Calculated Altitude  59° 01. 6
EXIT | BACK
EXIT EXIT
Top|
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3. XRM#iiE (ASTRO.NAV) 3. Astro-Navigation Computations

4) PiBEDOFRDEIH  Line of Position 4) Line of Position
Y7 A = o — T LOPAEINL 7, LOP (Line of Position) computes the Azimuth and

HETUARIE & HERREIE k. B R OGS TORERER computed Altitude.
BERENET, FREINET—FBEE T80

BTT, RIKDZY =y FIFALEEANILET L,

KEORIESE, AfzatiEL 7,

F* —#1E Key Operation FoR Display M Remarks

LOP
ASTRO.NAV-LOP
LATdr _31°20°.0 N
31.2 ENTER LONdr 138°14°.5 W
DEC

138.145 W ENTER |cHa

7(8|9| N [BACK|
4|516| S BS
1(2|3 C
o] ENTER
Top|
ASTRO.NAV-LOP
tg;g; 12;2?3::2 o HEWREREE 31° 20" ON Estimated Lat. 31° 20 ON
31.2 ENTER o 182052 S HERIRRE 138° 14" 5W Estimated Long. 138° 14" 5W
18.095 S ENTER ARAE 18° 09’ 5S Declination 18° 09" 5S
83.333 ENTER ) = DR 83° 33 3 GHA 83° 33, 3
OK BACK
Top|

OK

ASTRO.NAV-LOP

LATdr 31°20°.0 N
LONdr 138°14°.5 W
DEC 18°09°.5 S
GHA © . r ) ’ 3 ’
S Htifs  125° 26 3 Azimuth 125° 26 3
ALTc i1y ©@587%,1 = e o ’ . o ’
S 170 530 1 Computed Altitude 17° 537 1
_ear | Back | EXIT N EXIT
Spherical Triangle 305° 18 8
Top|

DR 31° 20. ON
138" 14" 5W AA

3t aHa’ss’ 333
DEC 18" 0958

43



3. XRXMfitiE  (ASTRO.NAV)

5) MBIIRFE DRI Position Fix

RKIAEIZIZ AR, A, €2 (Venus), AZE (Mars), K2
(Jupiter), 1% (Saturn) & 6 3EDEEAHbh ZF,
NC-2100GiZi3, Zh 5 DOKREDOKHET— 242100 4
FTTUSTLENTED, ZOMEE0 2 INDKERE
TEHELET,

KIHUEIT X BN RED L. 2 R EDOREDHR
(LOP) 2 5 TZ DR HEMMN ET5EDTY,

3 L 3ARDLOPAE S iU, ZORFEIZL > TESL
6N ZAFONDLEMN E LET,

TRISRAREN & SIT4 K, 5KELOPESET. ML
KDEHEREDETEIENTEET,

LOPIC & B fiRfiLiRTE

WE . BLOPOESHEEE #15k L 72 5 £ T, X _EIC/EX
LT 23Kk B HEEBfTbh T g,
NC-2100GIZFAS AL 2 5H 859 5 20 T L RIS
WBEZLOPT — & Tdh 5BIE2% (Intercept) &, Jihif
(Azimuth) 2R U, fEXER CHERENTE 9,
LOPOEHEE 7 &, AT PE DEHEICERAI$ 5 LOPA %
WLz, BEEICHEEMZSZ L TEET,

B DOBLOP)DEAD L

2ARFEZIZAARDOLOPORAIZI 0° 1274 5 & 5 KIKE
W4 % DO HBHEAANTT,

3SARDBAIIRAESR A 120° FRFIH 2 KikEEHEL .
LOPA60° IZxbBEIICLET,

SALLEDOLOPA L BZE b0 x5, ZDBADM
PB4 DLOPIZ—FiL V& LTEE I E T, (IR
UN=E: 373
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3. Astro-Navigation Computations

5) Position Fix

The Sun, Moon, Venus, Mars, Jupiter, Saturn, and 63
navigational stars are used for fixing position. The
NC-2100G Nautical Almanac includes the Sun, Moon, the
four planets and all fifty-seven selected stars listed in the
daily pages of the conventional Nautical Almanac* and
six other stars used by navigators. The programs are built
into NC-2100G to compute the position of these heavenly
bodies at every second. The NC-2100G Nautical Almanac is
good through the year 2100 with an accuracy of better
than 0. 2.

* Nautical Almanac is issued every year by the Nautical
Almanac Office, United States Naval Observatory,
Washington, D.C. and Her Majesty's Nautical Almanac
Office, London. It gives the position of the celestial
bodies used for Astro-Navigation throughout the year.

In the theory of Astro-Navigation as explained at the
outset, a ship's position can be determined only after at
least two Lines of Position (LOP) are obtained. The
intersection of the two LOP's called " Fix " is the ship's
position. If three LOP's are given, the centroid of the
triangle is computed as the fix. We may also take the
fourth and fifth LOP and so forth to refine the Fix.

It is the customary navigation practice to plot Lines of
Position on the chart or plotting sheet. Although the fix
may be directly computed and displayed in digital form by
NC-2100G, it is still useful to visualize the notion of Lines of
Position to assess the quality of the fix. It is for this reason
that NC-2100G displays plotting Lines of Position in the
screen. Seasoned navigators know that the accuracy of
each Lineof Position depends on the exactness of the sight
taken with the sextant. Navigators must judge each Line
of Position, and try to use only those reliable lines in
computing the fix.



3. X3#E (ASTRO.NAV)

Y7 A = o — W C FIXA BN L £ 9,

HEMIRERE &R, [EIE O E ] TOFHERKEIER
ENET, ERINDETF—213, £ETZZ L EAHETY,
MEOT—2 O f, BEEEF—ANLET, &7
DORBOBDATIAFEH Y 5 &, RLE O RO X M 43
FRENE ¥, EXFEHIZ AV F— 12X D225,
18, 304, 1553k, fihNFERTEET,
EHITEANHED TN UEREE, BRESETRShE T,
WEMM AR TS L X213, DREEBATKODET,

F —#1E Key Operation FoR Display

3. Astro-Navigation Computations

Note on Angles of LOP's

It should be noted that with two or four observations, the
ideal is to have LOP's crossing at angles of 90°. With
three observations, the ideal is angles of 60° With three
observations it is good practice to observe bodies differing
in azimuth by 120°, as nearly as possible ; this provides
lines of position crossing at angles of 60°. More than

five observations may be made depending on the judgment
of the navigator. Whatever the number of observations,
common practice, backed by logic, is to take the center of
the figure formed unless there is reason for deviating from
this procedure. By " center " is meant the point representing
the least total error of all lines considered reliable.

WM Remarks

FIX

ASTRO.NAV - FIX
LATdr 31°20°.3

31.203 ENTER LONdr 138°13'.8
138.138 W ENTER

T

31° 20". 3N
HEMIREE  138° 137 8W

DR Lat. 31° 20”. 3N
DR Long. 138" 13". 8W

7|18[9| N |BACK|

4|5|6| S BS

1(2|3 C

o[- [ENTER The DR position are displayed if they

op were computed by DR mode.
ASTRO.NAV - FIX — . o o,
LATdr 31°20%.3 N HEHIFEE  31° 20 3N DR Lat. 31° 20" 3N
LONdr 138°13°.8 W N . , o ,
HERIRRE 1387 137 8W DR Long. 138° 13" 8W
oK BACK
oK L

o ASTRO.NAV~FIX E 22 F fBIF2 NO. Azimuth Intercept
2 1 1
3
4
5
6
7

7|89 BACK|

4|5|6 BS

1|23 C

0| . | ENTER | OK

Top|
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* —#1F Key Operation #oR Display %W Remarks

ASTRO.NAV - FIX
155552378 % Fe A BIEE NO.  Azimuth Intercept
359.238 ENTER 2 1 359° 23’ 8 1 359° 23" 8
=
6
7
7]8]9| + |BAck
4|56 - \Bs
1(2|3 C
O |. | ENTER | OK
Top|
ASTRO.NAV - FIX
20 ENTER fSisessis i zns BE  AfLf fEiEs NO.  Azimuth Intercept
: 5 1 359° 23,8 429 1 359° 23,8  +2.9
=
6
7
7|8|9 BACK|
4|5|6 BS
123 C
O|. | ENTER | OK
Top|
A Fa JifiA EIEZE NO.  Azimuth Intercept
83.087 ENTER |1°3597227.8 » 208 | 359° 23°.8  +2.9 1 359" 23°. 8 +2.9
- 14.9 ENTER zi 2 83° 08.7 14°.9 2 83" 08". 7 -147. 9
g
7
7|89 BACK|
4|5|6 BS
1|23 C
O |. | ENTER | OK
Top|
i ;\éiT::'r‘:v_FIDr:; ; &5 Ffi A BIEZ= NO. Azimuth Intercept
2 ssooss |c1es 1 359° 23°.8 4209 1 359° 23".8  +2.9
120.235 ENTER | 2112072272 1878 o 83° 08.7 149 2 83° 08.7 149
:I6166:I688E'\I15LI'EI'RER F:Z" | 3 120° 2.5  -16".6 3 120° 23.5  -16".6
. 7 o ’ ’ ° , ’
08 ENTER el e 4 166° 18" 8 0.8 4 166° 18" 8 0.8
: 456 BS
1|23 C
O |. | ENTER | OK
Top|
oK

ASTRO.NAV - FIX

46



* —#1E Key Operation FoR Display

W Remarks

BACK ASTRO.NAV - FIX
#|A . INT'
ENTER ENTER 2830087 [~14"0
ENTER ENTER
C ENTER C ENTER |2 |
a |
78|19 BACK|
4|5|6 BS
1(2|3 €©
O |. | ENTER | OK
Top|

OK

ASTRO.NAV - FIX

A
OK

/r

v
BACI

A A A
ASTRO.NAV - FIX
o A
A v
oK
OK
ASTRO.NAV - FIX
LATdr 31°207°.3 N
LONdr 138°13°.8 W
LATf 31°20".4 N
LONf 138°30°.7 W
DR | EXIT | BACK
Top|
DR

ASTRO.NAV - FIX
31°20".4 N
138°30".7 W

LATd
LONd

DIST

®
©

N
w
fa)

o|r|a|N

HERIFERE  31° 207 3N
HEWIRRE  138° 13" 8W

CHF—TrV7—

WO : 2° (1X)

AV F—E T CICEREILED S
1m 17 @X)

2M@ :0° 30" (4X)

3 07 15" (8X)

HEHIFERE  31° 207, 3N
MRS 138° 137, 8W
WEMEE  31° 207, 4N
kR E  138° 300 TW

DR F — CUENE & #xf%

HFEREE 31° 207 4N
HFEREE 138° 307 TW
§Hig
fiFE

47

DR Lat.
DR Long.

317 20". 3N
138° 13". 8W

C key to clear

Original display : 2° (1X)
Press AV Key

one time 11° (2X)

two times :0° 30" (4X)
three times :0° 15" (8X)
DR Lat. 31° 20". 3N
DRLong. 138° 13". 8W
Fix Lat.. 31° 20". 4N
Fix Long. 138" 300 7W

DR To continue the computation of
DR

Departure Lat. 31° 20". 4N
Departure Long.  138° 30". 7TW
Course

Distance



* —#1E Key Operation

#oR Display

FW] Remarks

60 ENTER
0.1225 ENTER

OK

ASTRO.NAV - FIX

LATd 31°20°.4 N
LONd 138°30".7 W
co 60°00°.0
DIST 0.1225
OK | BACK
Top|

ASTRO.NAV - FIX

LATd 31°20".4 N
LONd 138°30".7 W
co 60°00°.0
DIST 0.1225
LATa 31°20°.5 N
LONa 138°30°.6 W
EXIT | BACK
Top|

etiE 60°
WiFE 01225 w4 L

EdlEE ot
FIERRE

31° 20" 4AN
138° 30". 5W

EXIT F—CT7 02 J 258N
BACK F— TRHYIDERIZRKS

48

Course 60°
Distance  0.1225 miles

Arrival Lat.
Arrival Long.

317 20" 4N
138° 30". 5W

Press EXIT key to return to the
Main Menu.

Press BACK key to return to the
initial display.



3. RX#iiE (ASTRO.NAV) 3. Astro-Navigation Computations

6) IEHEDGEHE  Meridian Passage 6) Meridian Passage ( Fix by Noon Sight )

HT7 A= o —HHT MPSEZERL &5,
KEGOBIEH L, KBGO AR, WL, TG,
ERAREATILE T, ERRFORERME %R LT

=
F —#1E Key Operation FoR Display M Remarks
MPS ASTRO.NAV—MPS
DI oggiss EHIIE Hheg 21 :42:38 GMT of Meridian Passage 21 :42 :38
214238 ENTER 1207 -2000077° xmofie 29° 587 4S Declination of the Sun ~ 22° 5874S
2?) 32225 EIIE\II'\:'EIE(R b ) Z VKM -00 : 03 :42 Equation of Time -00 :03:42
34'1 97 ENTER FEE 34° 197 Noon Altitude 34° 197
' N | s | Hifir Azimuth
N *—THf dt
Top S T THA
S
ASTRO.NAV-MPS
GMTm 21:42:38
DEC 22°58'.4 S
EQT -00:03:42
ALT 34°19".7
AZ S N
DR VAN ] South
_Ok_| Back | OK * — Tt &iA Press OK key to start computation.
BACK ¥ —THAN Press BACK key for re-entering data.
Top|
OK
ASTRO.NAV - MPS
GMTm 21:42:38
DEC 22°58'.4 S
EQT -00:03:42
ALT 34°19°.7
CATE © sees1ie n PUEMEE 32 417 ON FixLat.  32° 41 9N
°447.0 W o L4
N RO N s 144° 440 OW FixLong. 144° 44’ OW
EXIT BACK
EXIT ¥ —C7Fu s 7 L5&REH~ Press EXIT key to return to the
BACK *—CHAN Main Menu.
2 Press BACK key for re-entering data.

49



4. ASM#E (SEXTANT)

B2 0

KB DIEH IR BIINIC & 2 fihi e

KD EHREPBRTEIULRD K S BFE AT TTOH
RO, BEEMSZENTES,

RREE

HERIZ 2 4BFRIC 1R (360°)¢5DT, AR, E
KEHZ, Rl EORE T HBIZ1 5 <A LHED S A
BEIL, )=y FFFRAEGMTI2BHCEY 5, 20
BN 7)) =9 F P8 E TR AL Z O HOREEE
WEL, KBBIRERFZEESRICEll S, 2ok
NEFEETHS, BLEZDEE, BHELT) =y F
TR GRE 0°) I T U KD IEHiIZ R A %
BERNCFER X N5, Bl Z21E GMT 14hic KES A IEEHR L7z &
T, ZOBREZEOMEIXS ) =y FTHERED 28
M & 72I13IE T3 0° FABE L RER EISW5iI37
Thb, INBKEOIEHID SRE AR HETH 5,
727 VIR AR 2 31 5 720 1 I3RS 4 ZEICA
NEVERD S,

HERD HERIZ R IE A — W E Tl <, B AT
BITIERABFEE EIhE—E L Ak L FKGE %
FWTW3, 5> TEHAMER Tk & Nz K5O IEp
BRI, 6L & FKPSEO IERRE T A0,

Z D, ¥IWEsE=E KRG — -3 ARG RE 2 vk U 725 1
%5 H,

R

KBGIZIERRFIC S W TREEEISET 52, ZOLED
EEEANSETHETIVEROBANZE D, ZDLED
BEOREZHTHIENTES,

(1) D.R. Lat& KF5DdecDON/SHELD L X
Lat=(90°—H. 5% ) —dec

@ DR Latk ABOdecON/SHRALD & %
a) Lat>decZ 5 Lat=dec+(90°—HE &%)
b) Lat<dec’ &Lat=dec—(90°—E &)
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4. Sextant

We can find our latitude and longitude at the same time if
we measure the Sun's highest altitude of the day and
record the time.

Longitude :
The Sun travels from east to west at an equatorial speed
of 15 miles per minute. It crosses the Greenwich meridian
at GMT 12 o'clock. At this moment on the Greenwich line
the Sun has reached its highest altitude of the day, and we
observe the Sun due South or North. This is called
Meridian Passage. If we were not on the Greenwich line
(longitude 0°) we would observe the Sun reach its highest
altitude at a different time. For instance, if we observed
the Sun's meridian passage at GMT 14 o'clock, we can
judge from the Sun's speed that our longitude is two hours
(or 30° of Arc) west of the Greenwich line. This is the
basic principle of finding longitude by Sun's Meridian
Passage, however, an adjustment, with Equation of Time,
must be introduced to obtain our exact longitude because
the earth's rotation is not truly at a constant speed. Since
for convenience we use a fictitious constant Mean Sun as
the basis for measurement of time the True Sun is not
necessarily at the highest altitude at noon by the Mean
Sun. Equation of time is the difference in time between
the True Sun and the Mean Sun. It is computed by
NC-2100G ALMANAC mode or found in the Nautical Almanac.

KPP —ERICRAS

Horizon in alignment

1Ty IRIT—0hdE
KFRPEBEVICRZ S
Horizon out of alignment
Index error present

HWAf vV TFy 2 AL —



4. KHME  (SEXTANT)

Ty T LERER T, 7025 4% —SEXTANT #% i3

LA —HEHEIZAED, FiEDTar I L& @RTE %7,

ALT. CORR (Altitude Corrections) : &S IEDEHH
DST to OBJ (Distance to Object)  : #tZ % <D fhg

F —#1E Key Operation FoR Display

4. SEXTANT

%W Remarks

SEXTANT
SEXTANT
ALT.CORR
DSTtoOBJ
Top
AIHE DO W R SE

REDEE 2 KM 22T A 2 NEHEDOERIZ, X
IZH1F58DTH 5,
(1) AY 7y o ABEWE
(3) MERE (4) #HEHE
(6) it - SURZESUE

(2) MREzEdaE
(5) #AHHEOE

MEN IS 5

NAHEOA VT v 2 27— HEE0° 00, 0I2AbY/

x| BEE AEFIZEEITE T TR TR R B KU,

{ LI AT TR WA ERED#E (VT Yy

IALT—) WECTWBEDT, ZD572F8UE LEIE S

Fe L a s sun,

NAEOHKEZ 0° 00 01 L TARERAE RIUE. AV Ty

O ALT =0 BHE (KEDKIA) O X5 ITKFHEH—

HARICRAT EHICAKS,

VAU A=2—=FTLED L DEDL, KFEHRNS—H

BMIZKED EDICHET S,

ZDEE, BENRENZITO 00. 0 58 TWE %

RAIH T AE S ZEMNTES, 0000, 050 5HDHIHE

ANTRTOBEAE, AV Ty o ABUEE % SO BRE IS
(+) 79233,

EDOHBENTNRTOBIEAE (—) v 4 F 22T 5,
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Tu s T LEREE

Sextant Altitude corrections
Distance to object

1) Sextant Altitude Corrections

After taking a sight of a celestial body we must make
necessary corrections to the direct sextant reading to
obtain the true altitude. The corrections to be made are (1)
Index correction (2) Dip correction (3) Refraction
correction (4) Semidiameter correction, and (5) Parallax
correction.

(1) Index correction

Index error is the error of the sextant itself. This error
can be checked by looking at the horizon with the sextant
with its reading set at 0° 00”. 0. If the reflected image of
the horizon in the horizon mirror does not form a straight
line with the directly viewed horizon through the clear
part, an error exists caused by the lack of parallelism of
the two mirrors. Then, move the index arm slowly until
the horizon line is in alignment, and see how much the
reading is off the " 0". This amount should be added to or
subtracted from the sextant reading depending on the
direction of the error.
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(2) B2

REEL T, BHZEOBORELAEHRLD Btk 5 7-
WIZET S (KRR LE» Sl 7284 L 0) HEEDE
ThHb, BLEKPFHEICHANEL CHlET 52 &0
T3 E6IREENERAETH S, (XB)
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4. SEXTANT

(2) Dip correction

Dip is the discrepancy in altitude reading due to the height
of the observer's eye above sea level. If we could measure
the altitude of a body with our eye at the sea water level

this correction would not be neccessary.

altitude measured

RE Height of eye ) )
o BEEERELASE e S!tltude without
¥ KF AR 2y
~ Horizon sea
level
. BEh 5 R zKFR Horizon viewed from above sea
(HB) MR &7
(3) X% (3) Refraction correction

RELE, CFIFHFEEORKAEBL T B20IC4ET
ZHDEIICE->THRIZ, RPTOEELEEOBE L D=
Thb, (XC)

* BPrU0sE

* EBROSE

Ho3R (BIC) 5%

NC-2100G CIFHEHELXHR10°C, EHEAX(F1013.25 hPak LT T 1
5 LENTVWDS, FLAEDHA T DIEMRLIETH 3 H,

HESPICKREDHE R ITRT VIR, BHlEE »10C
PTDEd BHAR, T2 EANBETIENTZ S,

(4) H2%

a3, WEROEH & ME X N KED R, T O
Ee, HEROBOL» S HIELIBAITELINETHES D
ZOREOEDEELDXETHS, (XD)

RICHLEE T B D FHERO LA 5 HIE L 7235405
DT, HEEMATHETS,
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Refraction is the difference between the actual altitude
and apparent altitude due to the bending of the light
passing through media of varying densities.

* Apparent Position

*
Actual Position

(4) Parallax correction

Parallax is the difference in the apparent position of the body
viewed from the surface of the earth and the center of the
earth. While the angle must be measured from the center we
can view the body only from the surface, and the difference
must be adjusted.
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WHORE a
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(XE) #L88

NC-2100G T, AFa. HOMZESIE @) % BLA-EDWIE (65)
LHlAADE T, HEMICHEICEHTE IS,
(6) Kkt - Sl 2ESCIE

Kl &SRO ZEIZ L D A EONSESHEEI N D LE
AONBRRLRILTIE, TRRORIENBIEEMA 5.

4. SEXTANT

Surface of the Earth

Center of the Earth f

(5) Semidiameter correction

‘When measuring the altitude of the Sun or Moon by sextant
it is customary to observe the upper or lower limb of the
body because the center of the body cannot be easily judged.
In this case the semidiameter of the disk of the body must
be subtracted from or added to the measured angle .

Clear glass Horizon mirror

Upper limb

Center of the Sun Y
Semidiameter —@

S Horizon
Lower limb 1

BEZ(C)) O 1° 20 3 4 5 6 7 8 ¢

10" 117 12° 13" 14°

®WIEH |00 0.2 04 006 08 1°0 12 14 1°6 1.8 200 2'2 24 26 2.8

TB>KEL S EAMEASECN  (+)
TB<KEBLE S EAPMEHSEL VK (—)

[BRENEIICLZEE

PE6HEHOBEON (1) AVFyr ZAL5—k, ThZ
NO B & BIHE 2N F v UTHRIE L 2T U 5k,
F7-. (6) K& - KURZESIE ., BEITIE U o Iy
Th&d 5.
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4. RHME  (SEXTANT) 4. SEXTANT

1) JEESIEDE  Altitude Corrections This correction is applied to the Sun, Moon, Venus and

. Jupiter.In NC-2100G the Sun's Parallax correction is made
# 7 A =2 —HHE T ALT.CORRZ EIRL £77,

ANOEOUGEE, R, SR, KEEANLET L,
IREEdIE, SESIEDR Rz TWENEE 2 ZR L %

in combination with its semidiameter correction. On the
other hand, the Moon's semidiameter correction is made

T TOLE. ASEONESEL. 50 CHA YTy together with its parallax correction.

O ALT —RMIELEEA AL T Z &0, It is easy to make the first Index correction mentally, but
REIE 1 AT LT LR A 513 EEBRIRT X hET, the other corrections are based on rather complex
REDOASITHA R (m, ) OIFENTE T, equations, and it is best to solve them by NC-2100G programs.

Sl SUERARE D AT THRE & M7= AR O FHE XA,
SEPFRRENET, 510, BEIGCREEIEEL
THEEGUE, S ESOEDR R 2TV E T,
KbOB&EHFEE. H - &2 - KEOHAIZHTH
e ANL, BOBNEE RO ET,

F* —#1E Key Operation FoR Display %] Remarks
ALT. CORR SEXTANT— ALT.CORR i
AILIS - RO Sextant Altitude (Index error corrected)
RS ot WA on prelevel 0t
SR 50° F Temperature 50°
KIE 29.92 in Air Pressure 29.92 in
7|89 BACK|
4|5|6 BS
1|23 C
[} ENTER
Top|

SEXTANT - ALT.CORR

ALTs 38°30°.1
38.301 ENTER [tmp 500F NOMESE 38 300 1 Sextant Altitude 38° 30 1
RS 25 .92in (4 vy o AT 5 —dElHE) (Index error corrected)
CHG UNIT
7|89 BACK|
4|5|6 BS
1|23 C
0 ENTER
Top|
CHGUNIT o sircore CHG UNIT % —CHifiiRZ®  Press CHG UNIT to change the unit of
Alvg 2695@%3 measurement from metric system to
e English system.
23 0m Eye level 0Om
CHG UNIT it 10°C Temperature 10° C
7|89 BACK SE 1013.25 hPa Air Pressure 1013 .25 hPa
4|5|6 BS
1|23 C
0 ENTER
Top)
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* —#1E Key Operation

#oR Display

%W Remarks

SEXTANT - ALT.CORR
ALTs 38°30".1
HGTe 3m
TMP 10°C
PRS 1013 .25hPa

3 ENTER
ENTER
ENTER

OK BACK

3
h=]

OK

SEXTANT - ALT.CORR
ALTs 38°30".1
HGTe 3m
TMP 10°C
PRS 1013 .25hPa
AlLTa 38°27'.0
ALTo 38°25'.8

C.BODY| EXIT | BACK

C.BODY

SEXTANT — ALT.CORR
38°25'.8

ALTo

LL Sun
UL Sun
LL Moon
UL Moon
Planet

LL SUN

SEXTANT - ALT.CORR
ALTo 38°25'.8
CB LL Sun

[
©

o|r|a|~
N,
wio
©
ola

SEXTANT - ALT.CORR
ALTo 38°25".8
CB LL Sun
SD 0°16°.1

0.161 ENTER

0K BACK

B

IRg=A 3m
il 10° C
SJHE 1013.25hPa

OK ¥ — CEtHFMA
BACK F —CH AN

HEE 38° 270
BHEE  38° 25. 8

C.BODY F — TREKHER

EXIT —C7 02 J 28R B
BACK *—TH|&#iZ a5

LLSUN ¥ —TK[5 FldEE
ULSUN ¥ —TKkF5 ElfgsE
LL Moon —TH FfgE
UL Moon ¥ —TH _LilfgweE
Planet ¥ —CTKA&KIEE

LL SUN % —CK[E Ml E

PNCRRY
BA1E

0° 16" 1

55

Eye level 3m
Temperature 10° C
Air Pressure 1013 .25 hPa

Press OK key to start computation.
Press BACK key for re-entering data.

Apparent Altitude 38° 27. 0
(Corrected by eye level )
Observed Altitude 38° 257 8

Press C.BODY key to Select Celestial body
Press EXIT key to return to the
Main Menu.

Press BACK key for re-computation.

Press LL SUN to select Lower Limb of the Sun.
Press UL SUN to select Upper Limb of the Sun.
Press LL Moon to select Lower Limb of the Moon.
Press UL Moon to select Upper Limb of the Moon.
Press Planet key to select planet.

Lower limb of the Sun
Radius
Radius 0° 16" 1



F —#1E Key Operation #FoR Display B0 Remarks
OK SEXTANT - ALT.CORR

ALTo 38°25".8

CcB LL Sun

SD 0°16".1

ALTt 38°42°.0 . o , . o ,
HEK 38 4200 True Altitude ~ 38° 42’ 0

o | e EXIT F—C7us'7 L& HE~\ Press EXIT key to return to the Main Menu.

BACK *—CHit® Press BACK key for re-computation.

2) VIEEE TONBE Distance to Object

7 A = 2 — [ T DSTtoOBJ & 3R L £ 37,
AOAEOBGEE. S, MEORSEAhLETL,
WEE TORMEE R R L E T,
REXTEADLETEXED S BEBNICERREINE T,
REDATITHALR (m, ) DIFESNTEE T,

Bl : EEE1000 4 — LD AEANAETHE L2225,
WA H0° 35" 2TH - 7=,

ARESIZ3A— ML Th B, ZDILE COREE4EEE X,

F* —#1E Key Operation Z Display

2) Distance to Object

The marine sextant may be used to measure the vertical
angle subtended by the height of an object. Distance to
the object is then computed by the equation shown in

the Figure on page 60, which is programmed in this mode.

%W Remarks

DSTtoOB)J SEXTANT - DSTtoOBJ

HGT 3m e AYEN=N
HGTg /\ﬁfﬁalﬁlg
AR
MIFED = &
7]8|9 BACK|
4|56 BS
1[2(3 3
of. [EnTER
Top

56

Sextant Altitude
Eye level
Height of the object



F —#4E Key Operation ZF1 Display #MH Remarks

SEXTANT - DSTtoOBJ
0.352 ENTER |ALTs oe°sst2 - ROEEE 00 35 2 Sextant Altitude 0° 357 2
ENTER HGTo 1000m EE% 3m Eye level 3m
1000 ENTER PREOE X 1000m Height of the object  1000m
OK BACK
OK ¥ — TalEBMG Press OK key to start computation.
— BACK THAJ Press BACK key for re-entering data.
OK
SEXTANT - DSTtoOBJ
ALTs 0°35".2
HGTe 3m
HGTo 1000m
BsTo 38.3 YKL & CORfEE 383 v AL Distance to the object  38.3 miles
EXIT BACK
EXIT F—T712'5 4538 E i\ Press EXIT key to return to the Main Menu.
T BACK ¥ — CHaIH Press BACK key for re-computation.
op

Select meters or feet by CHG UNIT key before entering the data.
The answer is always given in nautical miles. Note that «

(dip corrected angle) is automatically computed, if we enter
sextant altitude and eye level. Needless to say, any

index error, (the error of sextant itself) must be corrected
before entering altitude.

Example :

D=\/( tan a )2+ H-h  tan a

0.000246 0.74736 0.000246

Where

D = distance to object in nautical miles

height of object beyond horizon in feet
Observer's eye level in feet above sea level

S = I
[}

dip corrected sextant vertical angle

(Dipis-0. 98 /h in feet )
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5. MBAIGTE LT 5. Time and Calculations

1) B¥MEGHR L MBS Time computation 1) Time computation

7u 7 F AERNER T, CALCULATORF — 4L £ &
PTAZ 2 —EEIZAD, EHICTIMEF—42HLEd L
ORI RE— FIZZ D 3, ~ARCF—2ML 3 &
FRENTWBEER AT IcEf T £, DIk, M
DFEE—FIZEDET,
BRI OFHE T — F o, RSO EER e mEk,
7 RRE ORI AR & LT X 4, RS
OBFEFEBULER O 1 0L LT X hE§,
BeR R & AIBE DBEfRI

360°=24h

F —#1E Key Operation #FoR Display W Remarks

CALCULATOR AR AN &N ]

CALCULATOR

TIME

ARC

NORMAL

TIME BER O

TIME

SRR IR

olr|n|N

k|lwlo|o

Top|

TIME

14.5923 14.5923

—ARC

RM | CM| CE

©
x‘+
+ | -

SRR N

o|r|n|~
H|wlo|o

Top|

58

TIME mode allows computation in hours,
minutes, and seconds.

ARC mode allows computation in degrees,
minutes, and one-tenth of a minute.

TIME mode



* —#1E Key Operation

FoR Display W Remarks
+ +
TIME
14:59:23 14h 59m 23s 14h 59m 23s
—ARC
M+| M- |RM CM‘ CE
7 8 9 C
40156 |x ‘ +
123 [+]-
o + =
Top|
TIME
15.0153 15.0153 14h 59m 23s + 15h 01m 53s 14h 59m 23s + 15h 01m 53s
—ARC
M| M- |RM [cm] cE
7 8 9 C
4|56 |x ‘ +
1 2 3 + ‘ -
[} + =
Top|
TIME
14h 59m 23s + 15h 01m 53s 14h 59m 23s + 15h 01m 53s
30:01:16 =30h 01m 16s =30h 01m 16s
—ARC
M+| M- |RM CM‘ CE
7 8 9 C
40156 |x ‘ +
123 [+]-
o + =
Top|
TIME
2 2 30h 01m 16s < 2 30h 01m 16s < 2
—ARC
M+ | M- R [cm] ce
7 8 9 c
4|56 | % ‘ =
1 2 3 + ‘ -
[} + =
Top|
TIME
30h 01m 16s + 2 30h 01m 16s + 2
15:00:38 =15h 00m 38s =15h 00m 38s
—ARC —ARC ¥ — Tl ISR Press —ARC key to convert to arc.
M+| M- |RM CM‘ CE
71819 ©
456 |x]
1 2 3 -+ ‘
o + =

59



* —#{E Key Operation FoR Display %W Remarks

—ARC ARG B O ARC mode
225°09'.5 15h 00m 38s — 225° 09". 5 15h 00m 38s — 225° 09'. 5

—TIME

M+ | M- |[RM | CM | CE

7 8 9 C

4 5 6 x ‘ -+

123+ ‘ =

0 . * =

Top|
2) AR L BFM#SE  Arc computation 2) Arc computation

BT X =2 —HHT, ARCEML 3§ &MEDFEE—
FiZZ&D, -»TIME ¥ — 2L 2T L RRINTNB
EAEICERTEEY, DR, RBEOFHFEE-FICA
DET, MEOFEE— N T, MIREOPEE K L
B F7-FBREOWESRIIAE S L TE IR E T,
FIREOBEBILER D 1 0B LTI E ¥,
IR & R O BE fRIE

24 h=360°
* —#fE Key Operation FoR Display W Remarks
ARC e DR ARC function for computation of angles.
38.208 38.298
—TIME
M+ | M- |RM | CM | CE
7 8 9 C
4|5 |6 |x ‘ +
1 2 3 + ‘ -
o .| = =
Top|
+ +
ARC
38°29'.8 38° 29" 8 38° 29" 8
—TIME
M+ | M- |[RM | CM | CE
7 8 9 C
4|5 |6 |x ‘ +
1 2 3 + ‘ -
o .| = =
Top|
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F —#{E Key Operation #oR Display W Remarks

39.488 39.488

4
O‘HL\\I+

~‘NU|OO$

ARC
38° 29" 8+39° 48 8 38° 29" 8+39° 48". 8
78°18'.6 -78° 18’. 6 =78 18". 6
—TIME

RM | CM| CE

©
x‘+
+ |-

N e | =

ofm|n|N
W |w|o|wo

Top|

ARC

2 2 78° 18", 6+2 78° 18 6+2

N o || =

ofr (&[N
|lw|o|o

ARC
o, 78° 18 6+2 78° 18 6+2
39°09'.3 - 39° 09. 3 - 39° 09. 3

el E —TIME & — TR Press = TIME key to convert to time.
RM | CM| CE

Moo=

©
x‘+
+ | -

ofr|r|N
k| |w|o|w©

Top|
—TIME -
R OET R

Computation of time.
TIME

02:36:37 39° 09'. 3 — 2h 36m 37s 39° 09”. 3 — 2h 36m 37s

—ARC

RM | CM| CE

©
x‘+
+ |-

Moo=

ofr|r|N
k| |w|o|wo

Top
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5. MAIETE L RFEHE  (TIME Calculations) 5. Time Calculations

3) WA — HMS 3) To HMS (Hour, Minute, Second)

H 7 A= 2 —HEI T, NORMAL 2 L ¥ &5@EHD
UHETEE— FI2&D, HMS F— 2L 9L %
IRENTNB 10X % 6 0 ERHIZEBTE Z5,

¥ —#{E Key Operation FR Display %P Remarks

NORMAL wHIEE

NORMAL

—HMS | —HHH —HMS F—"T6 0 HERFIZHE Press HMS key to convert to display

M+ [M-[RM | cm] cE HHH % —T1 0 R ks in HMS.
- Press —HHH key to convert to display
= in HHH.

+ | X
I —1— 0

ofr (N[N
SRGE R
W w|o|o

NORMAL

125 P
125 EFTHEEE 125 AL Distance travelled 125 miles

—HMS | —HHH
M+ [ m-[RM [ cm] cE

+ | X

ok |n|N
N |

H|w|o|o

NORMAL

21.5 el M 2157 v b Speed  21.5 knot

—HMS | —HHH

M
8
5
2

E]
»‘w olo|Zg

S
O‘H NN

NORMAL

5.813953488 FEATHER  5.813953488 KR Time travelled  5.813953488 hours

—HMS | —HHH
M [ M-[RM [ cm] cE

8
5]
2

ok |n|N

c
N
+ | -

| |w|o|o
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* —#1E Key Operation R Display %M Remarks
—HMS NORMAL —HMS F—"T6 0 EppIZfs
05:48:50
—HMS | —HHH
M+ [M-[RM [ cm] cE
7 8 9 ©
4|5 |6 | x ‘ =
1 2 3 +‘ -
) + =
Top|
4) WP E#H - HHH 4) To HHH (Hour)

H 7 A= 2 —HH T, NORMALZ L - & 5850 UH|
FHEE-FIZAD, >HHH F -4 L 4L, ERINT
W56 0EREE 10 R ICEIRTE ST,

F —#4E Key Operation FoR Display WM Remarks
NORMAL NORAL
35.2 P . .
35.2 AEfTIREE 3524 L Distance travelled  35.2 miles
—+HMS | —HHH
M+ [m-[RM [ cm] cE
7 8 9 C
4 5 6 X‘ -
1 2 3 +‘ -
0 + =
Top|
: NORMAL
1.35 Hoctd EATHERE 1R 35 4 Time travelled 1 hour 35 minutes
—+HMS | —HHH
M+ [m-[RM [ cm] cE
7 8 9 C
4 5 6 X‘ -
1 2 3 +‘ -
0 + =
Top|
—HHH
NORMAL —HHH F—T1 0 R IcHRE Press —HHH key to convert to display
in HHH.
ozt ER R TR 1.583333333 I Time travelled  1.583333333 hours
—HMS | —=HHH
M+[ M- [RM CM‘ CE
7 8 9 C
45 |6 |x ‘ =
1 2 3 +‘ —
) + =
Top|
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* —#1E Key Operation

#o1 Display M Remarks

5) PURIGHEE

NORMAL

22.23157895 #S7 2223157895 / v b Speed  22.23157895 knot

—HMS | —=HHH
M- cm] ce

€
x‘+

8
5
2

ES
o‘»—\¢\~1+

E)
»‘wox»oz

5) Normal Computations
(Four Rules of Arithmetic Computations)

# 7 A = o — T, NORMAL % i & 58 H D PUHIZT

E-FICADET,
* —#1E Key Operation #oR Display WM Remarks
NORMAL ]
12 POHIE5 Four Rules of Arithmetic Computation
34
+ 12+34 12+34
34 —HMs | —HHH
M+ [m-[RM [ cm] ce
7 8 9 C
456 | x ‘ +
1 2 3 + ‘ -
o + =
Top|
NORMAL
46
12 +34 =46 12 + 34 = 46
—HMs | —HHH
M+ [m-[RM [ cm] ce
7 8 9 C
456 | x ‘ +
1 2 3 + ‘ -
o + =
Top|
NORMAL
7 7 7+ 7+
—HMS | —HHH

+ | X

o, |n|N
N v o
I —t— 0

W |w|o|w©
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F —#4E Key Operation

FoR Display

#W Remarks

NORMAL
4 1.75
7+ 4=1.75 7+ 4=175
= —HMS | —HHH
M+ [M-[RM | cm] cE
7 8 9 C
415 |6 |x ‘
1 2 3 + ‘
o] + =
Top|
NORMAL
12 12 pox 12X
x —HMS | —HHH
M+ [M-[RM | cm| cE
7 8 9 C
456 |x ‘
1 2 3 + ‘
[0} ES =
Top|
NORMAL
36
3 12X 3 + 12X 3 +
+ —HMS | —HHH
M+ [m-[RM | cm] ce
7 8 9 C
4 5 6 x ‘ -
1 2 3 + ‘ -
o + =
NORMAL
41
5 12X3+5=41 12X3+5=41
- —HMS | —~HHH
- m+[ M- [Rm [ cm] ce
7 8 9 C
415 |6 |x ‘
1 2 3 + ‘ -
o] + =
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* —#{E Key Operation

FoR Display

34

57

45

NORMAL
34
—HMS | —HHH
M+ [m-[RM | cm] ce
71809 [
ABDRE
123 [+]-
[ + =
Top|
NORMAL
57
—HMS | —HHH
M+[ M- [RM CM‘CE
71819 ©
ABRDERE
123 [+]-
[} + =
Top|
NORMAL
91
—HMS | —HHH
M+ [M-[RM | cm | cE
71819 ©
405 |6 x‘ =
123 [+]-
o = =
Top|
NORMAL
45
—HMS | —HHH
M+ [M-[RM | cm | cE
71819 ©
405 |6 x‘ =
123 [+]-
o = =
Top|
NORMAL
102
—HMS | —HHH
M+ [M-[RM | cm] cE
71809 C
PR x‘ -
123 [+]-
o + =
Top|

34+ 57

34+ 57 = 91

45+ 57

45+ 57 =102

66

Constant Computation

34+

34+ 57

34+ 57 =91
45+ 57

45+ 57 = 102



* —#1E Key Operation

FR Display

W Remarks

68

25

40

NORMAL
68
—HMS | —~HHH
M+ [m-[RM | cm] ce
70809 [
ABRDERE
123 [+]-
0 + -
Top|
NORMAL
25
—HMS | —HHH
M+ [m-[RM | cm] cE
71819 C
ABRDERE
123 [+]-
0 + =
Top|
NORMAL
2.72
—HMS | —HHH
M+ [m-[RM | cm] cE
71819 C
ABRDERE
123 [+]-
0 + =
Top|
NORMAL
40
—HMS | —HHH
M+ [m-[RM | cm] cE
71819 C
ABRDERE
123 [+]-
0 + =
Top|
NORMAL
1.6
—HMS | —HHH
M+ [M-[RM | cm] cE
71819 C
45 |6 | x ‘ =
123 [+]-
o = =
Top|

68+
6825
68-+25=2.72
40+
40+25=16

HEBSERICED T

67

68+
68+25
68+25=2.72
40+
40+25=16

Computed value becomes the constant.



F —#1E Key Operation #FoR Display M0 Remarks
NORMAL A —EHE Computation of memory
12
25 2 25X5=125 25X5=125
x —HMS | —-HHH
5 M+ [m-[RM | cm] ce
M+ 70819 c
4 5 6 x ‘ -
1 2 3 + ‘ -
[ + =
(M] Top
NORMAL
AEY =T VR Memory symbol
84 e — (84+3=28) — (84+3=28)
. —HMS | —HHH
3 M+ [m-[RM | cm] ce
M- 7089 C
4 5 6 x ‘ -
1 2 3 + ‘ -
[ + =
(M] Top
NORMAL
85 _ _
68 68+17=85 68+17=85
+ —HMS | —HHH
17 M+[ M- [RM CM‘CE
M+ 7 8 9 C
4 5 6 x ‘
1 2 3 + ‘
o + -
(M} Top
NORMAL
RM 182 125—28+85=182 125—28+85=182
—HMS | —HHH
M+ [m-[RM | cm] ce
7 8 9 C
4 5 6 x ‘ -
1 2 3 + ‘ -
[ + =
(M] Top

68






6. MEBHRMEDHHEAE

NC-2100GiZ, [+, MO | B L O [RIFH OG5
T, HiERAE S CHEEEEAEK & L3t ER TEHE LTV ET,
LIRT 0 NC-2, NC-77, NC-88!2 & 5 i D EH T I,
WRARE 2Ky 5 & &, DERMEM AL L COMEROEE D
REFOWTHEL T3 21T, FEOHIEREIREZIEL
SEMLTOWERATU, £72, A 90° 7 270°
IZh oz 2ITFFHETE S, Z0GEAMEREHIkE L
THESBEMETEHE L TR L, Z207-OIE%EN <
DEMEHEFIT, FEEEO L OVRIERH D £ L2, NC99
LIFENC-2100GE T #8E Db D I 8RR & Ao,
PR B O S5-A SRS O PR 4 BH 5 LAiFE 36 &k OV B A%
EARDETDOT, EEOHIIRICHED < ERE »
Bonxd, FEHELLL L HEGED b 3 ERBR1E S
NET, 2721, THlEL L OHESEOMEE KD
3 L X DHf A, NC99IZ 1 #H1852m & L, NC-2100G
BARE LD 1 HERELTWET,

WU AU AU 0 mAIC TR 2 SR 7235 A KB

XD BFEOERATET,

Ak, BEICHGWEERIZTIAU (1976) 1I2k380DT
O e 1 0.0818192

DFIcEtRA L asRoZE2RLET,

6. Computations of CD and DR

In the computation of Mercator Sailing by the NC-2100G,
the length of meridian arc is used instead of latitude

to guarantee the utmost accuracy. In the computation of
Parallel Sailing, the circumference is used and then
arrival longitude and distance are computed.

The unit of one minute of the equator is applied for the
length of meridian arc and the circumference instead of
1,852 meters of the NC-99.

The following is applied by IAU(1976)
Eccentricity e : 0.0818192

IEEEME (Parallel sailing)

Hok=s L : #&% (Latitude)
DLo : #%#% (Difference of longitude)
p ;. #iF2 (Departure)
e . BEDE (Eccentricity)

[t&. WFEDOEISC D] Course and Distance computation

#1%2 Departure

DLo X cosL

V1—€Xsin’L

REkEDE
% B
Departure Arrival NC-2100G NC-77

RERE TR i) R &g IS i =
Latitude Longitude Latitude Longitude Course Distance Distance Difference
0° 000 ON 0° 00 OE 0° 00 ON 10° 00, OE 90° 00’ 0 600.0 600.0 0

30° 000 ON 0° 00. OE 30° 000 ON 10° 007 OE 90° 00’ 0 520.1 519.6 +0.5

60° 00 ON 0° 00. OE 60° 00° ON 10° 00. OE 90° 00" 0 300.8 300.0 +0.8

49° 307 ON 0° 00 OE 49° 307 7N 3° 307 OE 90° 00" 0 136.6 136.4 +0.2
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6. MIZRMEDEHEAE 6. Computations of CD and DR

[FIE RO EDR] DR Computation

DLo - pXy1l—eXsin"L

RERENE - cos L
%
Departure NC-2100E NC-77
5113 (3353 ehitk fifg )3 5353 7%
Latitude Longitude Course Distance Latitude Longitude Difference
0° 00, ON 0° 00, OE 90° 00”. 0 600.0 10° 00, OE 10° 00, OE 0
30° 007 ON 0° 00. OE 90° 00”. 0 519.6 9° 59° SE 10° 00° OE -0.5
60° 00. ON 0° 007 OE 90° 00. 0 300.0 9° 58" 5E 10° 007 OE -15
38° 15, 0S 0° 00, OE 270° 00 0 215.5 4° 34 1W 4° 347 4W -0.3

fifefRMiiE (Mercator Sailing)

i85 L1 : HR#EE (Latitude of point of departure) 1 D BE (Difference of latitude)
A1 HE#2E (Longitude of point of departure) DLo : #&z= (Difference of longitude)
L2 : B%&E#&E (Latitude of point of arrival) m : #EE#EZE (Meridional difference)
Az : B|ERRE (Longitude of point of arrival) M #R#E  (Meridional parts)
C : $tB& (Course) e CEEDER (Eccentricity)
D : mFg (Distance) S : FHERE (Difference of meridian length)
S : FHRIRE (Length of meridian arc)
[¢1#%. WiFEDEIH C D Course and Distance computation
&% (Course: C)
tan C = DLo
m
f:f:bm=Mz—M1 y o
Mi = loge tan (45+ 2‘ ) — (e*X sin Li +— sin’Li)
#ifE (Distance : D)
s
" cosC
7L:7L:[/S=Sz— S1
Si = 59.89945789 X (Li — 0.28863648 X sin Li X cos Li
. ~+ 0.00030293 X sin 2Li X cos 2Li
fek e D3 )
i ESp
Departure Arrival NC-2100G NC-77
ficdi R i) 353 SHi& S IS =
Latitude Longitude Latitude Longitude Course Distance Distance Difference
0° 00 ON 0° 00 OE 10° 007 ON  0° 00 OE 0° 00" 0 596.0 600.0 - 4.0
30° 000 ON 0° 00. OE 40° 00 ON 0° 00. OE 0° 00. 0 598.0 600.0 - 20
60° 00. ON 0° 00. OE 70° 00. ON 0° 00. OE 0° 00. 0 600.9 600.0 +0.9
32° 147 7N 66° 28. 9W  36° 58 7N 75° 42! 2W 301° 50 8 536.4 538.2 - 1.8
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[FlZ D EDR] DR Computation

FE#E  (Latitude of point of arrival : L)

s =D X cosC
S2'=S1 X ¢

' Sa!
L2 = 5 50945789

L2=L2' + 0.28863648 X sin L2' X cos L2'
— 0.00030293 X sin 2L2" X cos 2L2' )

2  (Longitude of point of arrival : A )

DLo=m X tan C
=77 L
m =Mz2— M Li e
. i S .31
Mi = loge tan 45+ 5 ) — (e* X sin Li -|-3—sm3 Li)
A2= A1—DLo
ERkEDE
H
Departure NC-2100G NC-77
453 TR etk e TR - 1353 2%
Latitude Longitude Course Distance Lat. / Long. Lat. / Long. Difference
0° 00, ON 0° 00, OE 0° 00. 0 600.0 10° 04. ON 10° 00. ON +4.0
0° 00. OE 0° 00. OE 0
30° 00 ON 0° 00. OE 0° 007 0 600.0 40° 02. ON 40° 00. ON +2.0
0° 00. OE 0° 00. OE 0
60° 007 ON 0° 007 OE 0° 007 0 600.0 69° 59. 1N 70° 00. ON - 09
0° 00. OE 0° 00. OE 0
75° 310 7N 79° 08 7W 155" 00" 0 263.5 71° 33. 5N 71° 327 9N +0.6

72° 34 9w 72° 347 1MW +0.8

T ZhOmi%Dflid AMERICAN PRACTICAL NAVIGATOR ISiC# & T T,
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7. XXMEDEXFR

1) RUiEDKBE  Principle of Astro-Navigation

2 RONE F TOEEEIHIE TE ZBA. BMONE %
WETBHIENTED, AP L ABEETHE AL,
BBAZTHAS VA LLHlE hhI, WX ETAME
HUDIZ 6 = A4 LR, BRZFOIZ 8 v A4 LFEEOMIR
ZRE. MO EAONETH 5,

Zhy [NEOE ] Xk 3MEOREFETH 5,

1 2mh 5 DIEREIC & B MALRTE

[RSCHiEE] Tl 20 [HiEDRE | 075 k% - TH
ERET S, > TNEEMBZEDTE S _DORMA
DRV ETHETH S, ZOHKDZ=DIZHIHOBED
KbDIZKE KRR - A - HE - &%E8) 265, Zhoo
KiKIZ, RZEIZHHET B D TH DA, ILHRED G
LTS =DICfE #HER LD TR S I A6k
W, Thbb, bERELHERO PO AR A B,
HERDFIH & $4 5 A Z DORIKDOHER FOAME (Geo-
graphical Position # L CG.P.) L\ vy, ZhEZBRAID S &
L RIS %,

HERD L

2 REDG.P.
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7. Fundamentals of Astro-Navigation

1) Principle of Astro-Navigation

‘When we know the distance between two points, the positions
of which are already known, we can determine our ship's
position. Suppose the distance from our ship is 6 miles to
Lighthouse A and 8 miles to Lighthouse B. Draw a circle
with a radius of 6 miles and A as center.

This is called a Position Circle because our ship must be
somewhere on it. Now, draw another position circle with a
radius of 8 miles and B as center. Obviously, the intersection
of the two position circles is our ship's position. See Fig.1.

Lighthouse B

\éw 8 miles
\

Lighthouse A
A

6 miles

Fig. 1 Finding Ship's Position by Measuring Distance

In astro-navigation, the position circle method, which is the
same principle, is used to determine the ship's position.
Therefore, we must always have at least two known points,
and instead of lighthouses we use celestial bodies; the Sun,
Moon, planets and stars.Then, how do we know the position
of any of these celestial bodies?

We will express their position in terms of their Geographical
Position (GP). GP is the point where a line, drawn from
center of the celestial body to the center of the earth, would
touch the earth's surface. In othe words, if a star fell down
directly toward the center of the earth, the spot that it would
hit on the earth's surface is its GP, and at this point we would
see the star directly overhead.

*

Fig. 2 GP of a celestial body



7. RMAEDEARRR

GPIZE W Z UL Z DORIK D HERD H.0IZ )2 > T
BECELLELELIE. F2ICROhBTHA D% FHS
EEZTERV, GP.ALIAIUTKIZBELZDIZ, GP.
POMETORMETH %, FEHEMB 7201213, ZTOKXK
oM EzRIE IV, FlZIE, 55244 0EOHE
ISHIE L7284, HEICED ZOMOMNEIZZFDE
DG.P.753000v 4 LDOFEEEZH 5 Z &£ hbh 5, (KK
D GP.A2 6 E TORRET (90°— HIEE ) X 60~ 1 L
Th3, )

P> TZODEDGP.#HLE L T3000v 4 L FFEOM %
FHTHER FiIc—DDanTtE 5, Zhy [hiEDHE ]
THD., MIZOELEIZW313TTH B,

FRRICE 5 —DORKEREL, &5 —ADMEDE%
FhE, ZOZODRMEDEDRZ RIS MDOMETH 5.

PUEARIATEDIFBET H % 73, FER IR RIS T
AN BDFEOH ZH TR EBATARTHE2 5,
REAZFHI T 2 & 5 571 THLE D PO 0B A G5 D A
T IEOH] & LTERTETHEEL 5T 5,

X3 KEDG.P.» 5 DiEEE
Fig. 3 Distance from ship to GP of star

KF#R Horizon

X4 REDG.P.2» 5 DIEEE (BEFRAYICIERE 4 XKAR)
Fig. 4 Position Circle

74

7. Fundamentals of Astro-Navigation

The next thing we must know is the distance from our ship
to the GP. It can be determined by measuring the altitude
of the celestial body above the horizon. For instance, if we
observed a star at the altitude of 40 degrees, we can figure
out the distance to its GP as 3,000 miles by computation.
[The distance from our ship to the GP of a celestial body
= (90°- altitude) X 60 miles] .
See Fig.3, and supplementary note on page 39.

Now, if we drew a position circle with a radius of 3,000
miles and the GP as center, our ship must be somewhere
on it. See Fig.4.

By drawing another position circle with another celestial
body whose GP and distance are known, we can determine
our ship's position at their intersection.

Since it is not feasible, in practice, to draw a 3,000 miles
radius position circle on a chart, only a necessary part of it

is drawn as a straight line in the manner explained in
Chapter IV. This is called Position Line or Line of Position.
See Fig.5.

The principle of modern Astro-Navigation is as simple as this

L&D E
Position Circle

X5 & D E
Fig. 4 Position Circle

B D 5 REDG.P.ADHNA
* Azimuth of the sighted body from our ship

L& DR
Position Line

L& DR
Position Circle

X6 (L&D E & L& DR
Fig. 5 Position Circle and Position Line
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2) KMk DFRE

MRXAE T A RET S0, ZORNITREN TS K5 IR L T=20FEE ST LW,
It takes some steps and tools to determine our ship's position by Astro-Navigation as summarized in Fig.6.

2) Basic Steps and Tools for Astro-Navigation

1) RAMEIC L BRA
BROMBICSVWTAR - A - BEE 1
EEQKFELOMA EHET 5,
OEEEREHRBLIEERL TS

BE : TOOLS:

1. TAKING SIGHT WITH A SEXTANT:

Measure the altitude of the celestial body
(Sun, Moon, planet or star) above the
horizon at your position.

Record the exact Greenwich Mean

Time (GMT) of the sight.

mrEt
Quartz Watch

2) RIEDG.P.: 7=y FEAGHA L Fifdect Ko 3 B

27y 7)) TEAIL2RED. ZORZIIC
BB EDMUBEGP.£KHBIETHB,
GP.RZDRFEDETOMIKENDRTHY) .
REICHET 2GHALEE LAY T Bdeck
HoTEREINS,

TOOLS :

2. FINDING GEOGRAPHICAL POSITION
(GP) OF THE SIGHTED BODY:

The GP is the point on the earth directly

beneath the celestial body, and it is NC-2100G &t B4

expressed by Greenwich Hour Angle DEC N20° \Vf"j y ‘

(GHA) and Declination (DEC). sHA 120" , . X BB

They are computed by NC-2100G or gg tz;:%oi“w Nautical Almanac
found in the Nautical Almanac.

3) NC-2100GIC & 5518 &£ 3. COMPUTATION BY NC-2100G AND PLOTTING: iﬁw * TOOLS :

Compute the Azimuth and Altitude of
the same body by NC-2100G using the
factors found in Steps (1) and (2), and
the DR position. (A ship's position
determined by applying the course and
distance travelled from some known

25y 72) THSHS5H7GHA - decED.R.
BN 5 ZDXREDEESE & HRLAENC-
2100GETHMEICLVWETE TS, kK5 h 5t
HESECEBICBASN -SEFHRT 5,
L DR E—FDMBOHLOP)E LT
BEEICERT S, AEEOXTYy 7TTH D

—ADMEDIRERT. TOXREMAE
T2,

(D.R.l¥Dead Reckoning DEET. BEHID
AL BlZ EHEROED S EM U 2558,
FREEFE- EREZEEEERkDSN B
MOEEMBNZ & TH B, )

position, e.g., the departing port, is
called Dead Reckoning Position.)
Compare the computed Altitude with the
actually observed True Altitude. From
the above factors we can plot a line of
position (LOP) on the chart or plotting sheet.
Plot two LOP's to determine our ship's position
at their intersection (FIX), or compute it digitally
by NC-2100G.

EXIARE

Plotting Instruments

NC-2100G St i Fig. 6
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3) ANHRE  Sextant

[RM] &1k, AN % 29 5 72 DI K LD KikD
MAEERETSZETHE, ZOLDOEELE LTAS
Ernfibhs,

A TOHMERAAEZIRTO LS5 ICHE S - 2 O
b, —EOFETEHT S, BiFdEEshos LT
[\lfR U, RIKOBG: 2 KPS 3, KESRIL S ED
TLU—LIZEEXNTOBE A, EHPEFIENS 5 2T
H BT, B IIRG & 7= RIKOM G & [FIRHZ K
BERDZENTED, > T, RKDOMYERKEED
CAESRIC T 5 & S BiSE A & FE U RIkD
BEEAETZZENTE S, (X8)

BRE N ER s AN E ARV, A1 098
EETHaREIENTED, NAEDFAD 1 13iE
EToD1 =40 GBE) 2% LW,

30°—

icﬂ%_ﬁ_

p

60"

R4 & h 1= KB OMIE

KR

~ty)

e ) 0
30

Z
2

N3

60°

/

M7 RHEOT — 7 CAEEE

30°

1
x|

KFE

KE |

& & h = K50 &
X8 JKF$EICHE S - KBENG
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7. Fundamentals of Astro-Navigation

3) Sextant

Taking a sight means to measure the vertical angle or
altitude between a celestial body and the horizon in order
to ascertain the ship's position at sea. The sextant is used
as a tool to accomplish this aim. All marine sextants have
two mirrors arranged as shown in Fig.7 and work under the
same principle. The index mirror reflects the image of the
body to the horizon mirror. The horizon mirror is
constructed in such a way that one can see the horizon at the
same time he sees the reflected image of the whole body.
Thus, the altitude of the body is measured by adjusting

the angle of the index mirror until the reflected image
contacts the horizon (Fig.8).

Sun ‘ﬁ}

s

60°

30°—

Index mirror

Reflected Sun

\

Horizon 60 b
4
Horizon mirror/ . p)
30
- a
2 0/
60 36"

/

Fig. 7 Sextant arc and reading

In a high quality sextant the altitude can be read by
degrees, minutes and 1/10 minute. One minute of the
sextant reading is equivalent to one nautical mile.

Suniﬁ_

]
i |
Index mirror o=
1 =
! . .
<{| Horizon mirror
Clear glass ' T

=
Horizon P 1<
—
X
&
al

Reflected image of the Sun

Fig. 8
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4) WEF  Quartz Watch

R TIE, BHRAIARE - 2 - BETHIEL 2T h
X sk0w, 20720, KEFBIRAICK 57 Y 2 LEEET
IBFAED T X EHEED 5V CIERIZHMNTH 3,
WD 4 0 ETORED 17 1I2F Ly #EEO0° (1
BB 1mE)

KA1T 5 E[EREIC 2 ORFZ A FiAHRD | fLekd 5.
K %5 72DIZHENE 7)) = » FiE(GMDICE X &
Fiud e 6 i,

GMT (Greenwich Mean Time) & (358 0 ° (23513 5 B3
Td 5, M LMT (Local Mean Time) (358 E D 15° 48
IZ1FEBIGMTE 20 B, HE-> TR 75° OLMTIZ#e§
5= a2—3—rKEfE, (GMT-5E/)TH b, FEfk120°
DOLMTIZHES B 92 75 v 2 KERIZ (GMT- 8 ) T
Hb, FRETHIIHFEL35° OLMTIZHET 2 HUThE
fid (GMT+ M) ThH 5., ZOL—LEWHZ TR
ISR PRI HICGMTE LMTO % 2 K 5., #t-
TGMT%RDBZENTES,
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8. Fundamentals of Astro-Navigation

4) Quartz Watch

In Astro-Navigation it is necessary to read hours, minutes,
and seconds of time, so the digital quartz watch having the
seconds display is very convenient for such reading of
accurate time.

Four seconds of time is equivalent to one minute of
longitude (one nautical mile at latitude 0°).

When a sight is taken, record the altitude of the body
measured by the sextant and the exact Greenwich Mean
Time (GMT) of the sight.

Greenwich Mean Time is the time at longitude 0° .

Local Mean Time (LMT) will depart 1 hour from GMT for
every 15° of longitude.

Therefore, Zone Time in New York, based on LMT at 75°
W long., is 5 hours before GMT, and Zone Time in San
Francisco based on LMT at 120° W long. is 8 hours before
GMT.

If we go eastward, Tokyo based on LMT at 135° E long. is
9 hours after GMT. With this principle in mind, LMT can
be easily converted to GMT.
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