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FOREWOQORD

FURUNO Electric Company thanks vou for considering and purchasing the FURUNO
GP-50 GPS Navigator. We are confident you will discover why FURUNO has become
synonymous with quality and reliability.

For over 40 years FURUNO Electric Company has enjoved an enviable reputation for
quatity and reliability throughout the world. This dedication to excellence is furthered by our
extensive global network of agents and dealers.

While this unit is designed and manufactured to provide the user with many years of
trouble-free performance, no machine can perform its intended functions unless properly
installed and maintained. Please carefully read and follow the recommended procedures for
operation, installation and maintenance.

NOTICE

¢ This unit is capable of performing many complex navigation functions. A
function itis not capabie of performing however is the role of the navigator,
Navigation aids are intended to assist the navigator, not replace him. The
navigator shouid always check the information provided by this unit
against other sources to verity its reliability.

® This unit is not designed as a permanent data logger. All impaortant data
should be recorded in a log.

N J




FOREWORD s _ _ _ .. Features

Features

The GP-50 consisis of two units: a sensor unit and a display unit. The high sensitivity, eight
channel receiver tracks up to eight satellites simultaneously. An 8-state Kalman filter
ensures optimum aceuracy in determination of vessel position, course and speed.

Navigation datais presented on a 9 mm wide backlit LCD. On-screen navigation information
include ship’s position in latitude and longitude, speed and course, range and bearing to a
Wwaypoint, etc.

In most cases the operator need do no more than turn on the power to fix GPS receiver
position.

The GP-50 operates from any 10— 35 VDC power supply. 100, 115, or 220 VAC operation
also is availabie by an optional rectitier. Power consumption is a minimal 7 W,

The GP-50’s compact size belies the multitude of features contained inside. The main
features are as follows.

Ultra compact sensor unit and display unit permit installation where space is limited
Fully watertight horizontal type sensor unit can he installed almost anywhere
Comprehensive display of navigation data

Storage for up to 150 waypoints

Navigation planning from/te waypaoint or routes

Alarm functions — Arrival alarm, Anchor Watch alarm, Cross-track Error alarm, Border
alarm, Ship’s Speed alarm, Trip alarm

Man overboard feature records latitude and longitude coordinates at time of man over-
board and provides continuous updates of the range and bearing to that point

B Built-in self diagnosis
B Reception of data from DGPS heacon receiver in R§-232C or RS-422 (Option)

vi



How to Use this Manual FOREWORD

How to Use this Manual

This manual is laid out in as “user-friendly” a manner as possible. A sophisticated instrument
such as this, with its many, many functions cun be very intimidating 1o the first-time user. It
is our intention to guide the user along in the use of the equipment as gently and as
comfortably as possible in a series of sections that start a very basic level and proceed forward
in complexity in a logical manner,

This manual is arranged as follows:

Chapter 1 provides an introduction to the GPS system.

Chapter 2 covers basic operations. In most cases all you need 1o do is turn on the power to
find your position.

Chapter 3 explains waypoint navigation. A waypoint is the most basic information reguired
to find information such as range and bearing from your ship to a point.

Chapter 4 provides the information necessary for route navigation. A route is a sequence
of waypoints leading to your ultimate destination.

Chapter 5 covers miscellaneous functions such as finding the range and the bearing between
two points,

Chapter 6 describes the alarm functions of the GP-30.

Chapter 7 provides maintenance and troubleshooting information. Whenever you feel your
unit is not operating properly, refer to this chapter.

Chapter 8 explains how to install the unit. The installation of this unit can be done using
simple hand tools, foilowing the enclosed instructions. If the user has doubts about his or her
techmical ability, however, please have a qualified technician do the installation.

The Appendix contains GP-30 specifications, equipment lists, menu tree and waypoint log,

vii
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INTRODUCTION TO GPS

This chapter provides an overview of GPS.



INTRCDUCTION TO GPS

What is GPS?

What is GPS?

GPS is an acronym meaning Global Positioning System. GPS
(sometimes referred to as NAVSTAR) is a highly precise satel-
lite navigation system developed by the U.S. Department of
Defense.

When full global coverage becomes available, a constellation of
24 satellites (including three spares) emplaced in nearly 20,000-
kilometer high 12-hour circular orbits will provide highly pre-
cise, continuous, wotldwide, all-weather position plus time and
velocity information to GPS receiver-equipped vehicles, vessels
and air¢raft,

Figure 1-1 The orbits of GPS satellites



How the GPS Receiver Finds its Position INTRODUCTION TO GPS

How the GPS Receiver Finds its Position

Position-fixing
accuracy (HDOP)

The GPS receiver’s position is continuously fixed by receiving 3
{or 4) satellites in line-of-sight of the GPS receiver. The basic
steps in position fixing are as below,

1. GPS satellites continually transmit their own precise orbital
data called ephemeris. The GPS receiver computes
satellites’ position by this data.

2. The GPS receiver measures very accurate distance to the
satellites.

3. Satellite locations and their distances from the GPS receiver
are known. The GPS receiver fixes its own position by trian-
gulation.

i Sy (D Sateliite locations are calculated.

g /
\ |

5

(@ Distances are measured

@ The GPS fix is the Intersecting
point of three spheres which are
drawn around the three satellites
with diameters, d1, d2, and d3.

Figure 1-2 How the GPS receiver finds its position

In radar position-fixing, most accurate position fixes are ob-
tained when the targets used are spaced nearly 90 degrees from
each other, Similarly, GPS position fixing accuracy is subject to
satellite location. Generally, the further apart the satellites are
from cne another, the greater the position-fixing accuracy.

For example, take a look at Figure 1-3. In both situations a fix is
obtainable in the Northern Pacific region becaunse three satel-
lites are in line-of-sight. However, position-fixing accuracy will
be higher in the right-hand figure since the satellites are spread
farther apart than the left-hand figure.



The Almanac

INTRODUCTION TO GPS

The Aimanac

Every satellite is broadcasting its own orbital data plus esti-
mated orbital data about all the GPS satellites. This estimated
orbital data is called the Almanac. The GPS receiver acquires
the Almanac each time it is turned on. Thus the GP-50 knows
estimated satellite arrival time and elevation angle of all GPS
satellites, by receiving a single satellite. Without the almanac
the GP-50 cannot fix its position.

The GP-501s shipped from the factory with no almanac. There-

fare, the first thing to do after installation is turn on the unit to
acquire the almanac,

1-5
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BASIC OPERATION

This chapter provides basic operating information, from turning
on the power to saving present position.

The first time the GP-50 is turned on it needs about 15 to 45
minutes to fix its position. This is becguse there is no almanac
stored in the unit. Subsequent power applications require less
than 43 seconds.



BASIC OPERATION ] Before Reading This Manyal...

Before Reading This Manual...

Before you start reading this manual, please familiarize yourself
with the typographic conventions we use throughout this man-

ual.

® Key names appear in a font different from the body text for
emphasis. For example, the MENU key appears as MENU
key.

® Two keys are labelled with a symbol rather than a name. In
this instance we substitute the symbol for the name in the
text. Below is a list of those keys.

Table 2-1 Key symbol and name in text

Key ‘Referred to in text as;
S L ATTOW key
Oﬁ‘ Change key

2-2



Turning the Power On and Off

BASIC OPERATION

Turning the Power On and Off

First power
application

Cold start

Warm start

Turning on the
power

On the first power application after installation the error indi-
cation “SER™ appears. Turn the power off and on.

The GP-50 takes about 15 —45 minutes to fix its positien. This
is because it contains no almanac when shipped from the fac-
tory. The almanac, transmitted by GPS satellites, contains orbit
information about all the GPS satellites,

The initial receiving of the almanac is called “Cold Start,” To
complete the cold start within 45 minutes, the estimated posi-
tion shown on the display should be within 10°, If it is not, and
you want to complete cold start more quickly, refer to the
instructions for entering estimated position on page 2-12.

Warm start is the normal start-up condition, with the almanac
stored in the unit. In this condition it takes about 45 seconds for
the receiver to find its position.

Press the POWER switch.

Table 2-2 details the events which occur when turning on the
power.

Table 2-2 Sequence of events at power an

Step | Event

Remarks

1 | Press the POWER switch,

“The buzzer sounds and a colon (;)
blinks every second.

2 The indication “CST” (Cold Start)

appears on the display.

P :
: This step does not occur in normal
start-up.

replaced by “2D” (two-dimensional
position fixing).

| 3 | About15—45 minutes (cold start Warm start begins with the indication
i condition) after turning on the power, | ACQ.
! the indication “ACQ" (Acquired)
repiaces “CST”, meaning the receiver
has acquired the almanac.
‘ 4 1 Shortly after “ACQ” appears it is Ship’s position, speed and course

indications are now reliable.




BASIC OPERATION Turning the Power On and Off

Turning off
the power

Notes on
operation

RECEIVER STATUS TIME (Blinks every second)
1\ / 1 - POWER sSWITCH
csT 9i00 U @'/
as° 0.000N
u 1 SHIP'S LAT/LON
135 6.000E S POSITION
Io OKT ¢ ?“ {f pesiticn error is
+ ! greater than 10°

T 1 [:l ceo page 212,
L s : ——)
SHIP'S SPEED SHIP’S COURSE

Figure 2-1 Display unit, showiny position display (cold start)

Press the POWER switch again. The display turns off.

& Each time the unitis powered it begins operation with previ-
ous settings.

® The unit begins operation with cold start condition when

® the unit is first powered

¢ the dispiay unit is removed from the vessel or vehicle
* the sensor cable is reconnectied, or

* cold start is executed manually.



What You Will See on the Display - BASIC OPERATION

What You Will See on the Display

Position display

The position display, an example of which is shown in Figure
2-2, appears when turning on the power. It is the display you

probably will be viewing when you are not executing GPS func-
tions. The position display shows

¢ time (local or UTC)

® position-fixing method

* position in latitude and longitude
# course, and

® speed.

This display also appears by pressing the POS key.

—@RECEIVER STATUS
{See Table 2-3 on next page.)

2D 9:46U4eTIVME
s ;
34> 44.321N [ s: Ship's Tme
135° 21.567E v tocal
__»12.5KT _,C128°

(

1
L8 SHIP'S SPEED (knots)

[QSHIP’S COURSE (true bearing)
Magnetic beating display also
available. This is ship’s truc course,

which inciudes effecis of wind and
tide.

Speed display available alse in Km/H or MPH.

—8 SHIP'S LAT/LON POSITION

Figure 2-2 Position display



BASIC OPERATION

What You Wili See on the Display

Abbreviations
(receiver status)

‘The GP-30 dispiays various abbreviations (at the top left on the
LCD) which show receiver status. Table 2-3 shows the abbrevi-
ations used and their meaning.

Table 2-3 Display abbreviations

. Abbreviation | Meaning
CST - Cold Start
ACQ - Acquired; Almanac data acquired
2D "Fwo dimenstonal position fixing
IMP Impossible; cannot receive GPS signal
: INT Interrupted; object interfering with reception of GPS signal
[ 3D Three dimensional position fixing o
Symbols The display shows six symbols to provide opcrating information
{operating about a particular display. Table 2-4 shows the symbaois and their

information)

2-6

meanings. You will see the symbols in the illustrations which
accompany this manual.

Table 2-4 Display symbols and meanings

Symbol Meaning

The blinking colon appears on display screens
which are for display only; for example, the
default display.

b — The equals sign shows current sclection.

The blinking underling, referred to as cursaor,
prompts you to enter data or select a menu,
— The right arrow appears to the left of current
setting and means you can press the Change
key to change setting.

The down arrow means you can press the
Arrow key to scroll or change the display.
The shurp mark appeurs w the leli of menu
number.

|




The Keyboard

BASIC OPERATION

The Keyboard

The keyboard consists of 16 keys in two rows. Figure 2-3 shows

the keybo

ard.

Pos i I RB | [(NAV 1] [Navz ) (ay 5]
1486 | [' 206F || || 3GHI {

aKL | [ smno | !I EsC J'j MENm: i! CLHT

h MoB | [GoTo | Fsave

i If
(RECALL| [ WPT | | N i
| 9vZ_ B LY ![ v |

1apam # | ysTu | | 8vwx IERE
/ AN
[Chaﬁge] {A>row}
Figure 2-3 Keybouard
Key description Table 2 5 describes the functions of the keys.
Table 2-5 Key description
Key Main Function
POS Displays position, course, speed, time und
receiver condition.
R/B " Displays range and bearing between your ship and
| destination waypoint.
NAV 1 TDisplay navigation information accotding to user
NAV 2 preset.
NAV 3
ESC Escapes from 4 function; returns control to
default display. |
MENU Displays menu, _ )
CLR Readies the unit for data input; clears wrong data.
"MOB Executes man overboard feature.
 GOTO Selects destination waypoint.
i SAVE  |Saves present position.
RECALL !Displays saved positions.
'WPT | Registers waypoints. 3 L
| Change x| Changes items on LCD.,
{ Arrow ¥ | Scrolls display.
ENT iTerminates keyboard input.




BASIC OPERATION

The Keyboard

Dual function
keys

Entering data

Clearing wrong
data

Keyboard response
conventions

The keys with two rows of labeling have two functions:

® execute the main function associated with the abbreviation
which appears on the top line of the key, and
® cnier alphanumeric data.

For example, the main function of the POS 1 ABC key is to
display position information and its sub function is to enter a 1,
A, Bor C. Hereafter when you are asked to press a dual function
key we refer to either the main function or numeral character,
depending on the function you arc to ¢xecute,

Numeral

Simply press appropriate numeral key.

Alphabet

Two steps are necessary to enter a letter:

1. Press the numeral key which carries the letter you want to
enter,

2. Press the Change key to display that letter.

For example, you want to enter the letier F. Press the 2 key, and
then press the Change key three times.

Press the CLR key,

Each time you press a key {(including the power switch) the unit
emits up lo three beeps according to operation executed, Table
2-6 explains keyboard response.

Table 2-6 Keyboard response conventions

 Keyboard Response | Occurrence

| )
 One beep ® When turning on the power.

® Kcy input accepted.

Two beeps ® Invalid key input.
Three-beep continnous | 8 Alarm setting violated,
Three beeps i ® MOB key pressed.

®* Route changed.
® Hcading changed on route navigation,
| ]

Receiver error lasting more than one
minute.

I ® Error found on seif test.




The Menu BASIC CPERATICN

The Menu

The menu contains less-often used functions such as the self test
and initial settings. You may display the menu by pressing the

MENU key. Figure 2-4 shows the menu.

1:ROUTE 5:DIMMER
2:CALC 6 :

3:ALARM 7 :SETUP
4:SAT MENQ;

& BLINKING CURSOR:
Prompts you to enter
mendy number.

Figure 2-4 Menu

Menu description Table 2-7 Menu description

Menu Function

1: ROUTE  Plan/select route. -

2: CALC - Calculate range and bearing to a point.

3: ALARM | Change alarm settings.

4: SAT Sateilite functions.

5: DIMMER | Adjust display brightness (including keyboard
backlighting) and LCD contrast.

6:

7. SETUP Enter initial settings, execute self test, e1c.

Selecting a menu To select a menu, press appropriate numeral keys. In most cases
you will press several numeral keys before reaching the display
where you will enter dara. The unit lets you know where vou are
in a menu by displaying menu number; that is, numeral keys
pressed, adjacent to a sharp mark (#). Figure 2-5 illustrates this
feature. (Complete menu appears on page A-6.)

LAT 38° 0.000N
LON 123° 0.000W
DATE=D30M04Y91

TIME= 0:00U ;?711

[—O Numeral keys
pressed to display
this screen.

Figure 2-3 Estimated latflon display, showing location of menu
number

]

2-9



BASIC OPERATION ) Adjusting LCD Brightness and Contrast

Adjusting LCD Brightness and Contrast

You can adjust LCD brightness {including keyboard backlight-

ing) and contrast to suit your needs and environment,

Brightness To adjust both the brightness of the display and the backlighting
of the keyboard;

1. Press the MENU key to display the menu.

2. Press the 5 key 1o display the DIMMER menu.

1:DIMMER
2: CONTRAST

MENU =

Figure 2-6 DIMMER menu

3. Press the 1Xkey 1o select DIMMER. The DIMMER display
appears along with current dimmer setting. (6 is the factory
setking.)

DIMMER

6 (0—7)

#51

Figure 2-7 DIMMER display

4. Press the CLR key. A blinking cursor appears under the
dimmer setting. (Hereafter we refer to the blinking cursor as
Cursor. )

5. Pressthe Change key to select dimmer setting desired; 7 for
highest, 0 for lowest.

6. Press the ENT key. The cursor disappears. Press any key to
escape.

2-10



Adjusting LCD Brightness and Contrast BASIC OPERATICN

Contrast

The procedure which follows shows how to adjust LCD contrast.

1.

2.

Press the MENU key to display the menu.
Press the 5 key to display the DIMMER menu.
Press the 2 key to select CONTRAST. The CONTRAST

display appears along with current contrast setting. (4 is the
factory setting.)

[CONTRAST

4 (0—-7)
#52

Figure 2-8 CONTRAST display

4,

Press the CLR key. The carsor appears under the contrast
selting.

Press the Change key 1o select contrast setting desired; 7
tor highest, 0 for lowest.

Press the ENT key. The cursor disappears. Press any key to
escape.

2-11



BASIC OPERATION Initial Sattings

Initial Settings

Estimated position  When the latitude and longitude position displayed at power on
is wrong by more than 10° (about 600 miles} you can enter
estimated position to lessen the time required to execute cold
start.

1. Press the MENU key.

1:ROUTE 5:DIMMER
2:CALC  6:

3:ALARM 7:SETUP
4:SAT MENU= _

Figure 2-9 Menu

2. Press the 7 key to select the SETUP menu.

1:INIT
2:5Y8
3:TEST
MENU=_

Figure 2-10 SETUP menu

3. Press the 1 key to select the INIT(ial) menu.

1:L/L 5:

2:ALT 6: SINGLE
3:MODE 7:DGPS

4 : MENU=_

Figure 2-11 INITIAL menu

2-12



Entering Estimated Position, Time Difference and Sensor Unit Height BASIC OPERATION

4. Press the 1 key to select L/1.. The L/L display appears.

LAT = 38° O0.000N
LON =123° o0.000W
DATE=D30MO04YGg1

TIME= 0:00U #711

—® Numeral keys
pressed to display
this screen.

Figure 2-12 L/L display

5. Press the CLR key. The cursor appears on the LAT line.

— BLINKING CURSCR
LAT = 38° 0.000N
LON =123° 0.000W
DATE=D30M04Y91
TIME= 0:00U #711

Figure 2-13 L/L display, showing cursor

6. Enter latitude. To enter 34°44’N, for example, press

5@ E

B NOTE: The CLR key clears wrong data. The Change key
changes North latitude to South latitude, West longitude to
East longitude and vice versa.

7. Press ENT. The cursor moves to the LON line.

8. Enter longitude. To enter 135°21°F, for example, press
(3] [5] [2] [1] [_cnange

9. Press the ENT key. The cursor shifts to the DATE line. You
need not enter the date; when the unit receives a satcllite the
date, as well as the time, is automatically corrected.

10. Press the ESC key. The latitude and longitude you entered
appear on the display.

2-13



BASIC OPERATION

Entering Estimated Position, Time Difference and Sensor Unit Height

Time difference
and sensar unit
height

2-14

The GPS system uses UTC time. If you would rather display
time in local time cater the time difference between UTC and
local time. A world map which shows time ditferences is in the
appendix. For time difference earlier than UTC enter a minus
sign by pressing the Change key.

Accurate input of the sensor unit height above the waterline is
essential for accurate determination of position.

1. Press MENU, 7 and 2 to display the INITIAL menu.
2. Press the 2 key 10 display the ALT display.

TIME DIFF=+00:00

DOP ALM LVL=20

ANT HGT = 5m
#712

Figrre 2-14 ALT display

3. Press the CLR key.

4. Enter time difference, if required. To enter a time differ-
ence of three hours, for example, press 0 and 3.

5. Pressthe ENTkey twice to advance the cursor to ANT HGT.

6. Enter sensor anit height above the waterline in meters {see
note), using four digits, To enter 12 m, for example, press
0,0,1and 2.

B NOTE: ff the sensor unit is below the waterline, press the
Change key to display the minus sign. The unit of meusure-
ment for sensor unit height can be changed to feet. For
further details, see page 5-11.

7. Press the ENT key.

W NOTE: The DOP ALM LVL setting (set to 20) should not be
changed. This figure sets the DOP threshold for position fixing.
For further deiads, see puge 7-3.
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The MOB Key

The MOB (Man OverBoard) key saves ship’s position, date and
time to mark man overboard. The range and the bearing from
present position to that point are continually calculated, so you
can easily return there. Figure 2-15 illustrates the man over-
board feature.

Press the MOB kev.

Man OverBeard BEARING TO MAN
OVERBOARD POSITION
LN

2D TO : MOB=

0.15NM78250°‘\

,12.5KT cC195°

A

Z & SHIP'S SPEED 4 RANGE TO MAN
OVERBOAHD POSITION

i

.7SHIP'S COURSE

Press RECALL key.

RECALL:MOB 16:50

34° 43.225N
5 \ LAT/LON WHEN MOB
135° 23.573E jpm%m

Figure 2-15 Viewing the man overbourd fecture information

When you want to observe the range and bearing to MOB
position again, press the R/B key.

B NOTE: {f you press the MOB key while in this display, the old

MOB position data is deleted to make room for new MOB
position.

2-15
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Saving Present Position

Saving Present Position

Storage capacity
for saved positions

Saving present
position

Automatic position
saving

2-16

There will be times when you will want to save your present
locatinn an a temporary hasis. (For permanent storape, repister
position as a waypoint. Waypoints will be dealt with in a later
chapter.) For example, you have laid some crab pots, and want
to retiitn to the location at a later time.

Y on ean save up to 20 present locations. The unit numbers the
locations from S1 to S20. If you try to save more than 20 loca-
tions, the earliest locations will be deleted, one at a time, to
make room for the latest positions.

Press the SAVE key. The moment the key is pressed the position
of the vessel is stored in the memory. In Figure 2-16 the display
shows the unit saved a location under S1.

SAVE: S1 16:24
34° 30.125N
135° 7.234E

Figure 2-16 SAVE display

The GP-50 automatically saves the vessel’s position on the hour.
It numbers these locations from T1 to TS, You can view the
vessel’s position on the hour for each of the latest five hours on
the RECALL display. The next section shows you how to view
both manually and automatically saved positions.
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Viewing Saved Positions

You may view both manually and automatically saved positions
hy pressing the RECALL key. The MOR position appears at the
initial press of the key. Further pressing of the key shows the
most recently mammally saved position, other manually saved
positions, and automatically saved ones in that order.

RECALL:S2 17:20
34° 30.345N
135° 7.567E

Figure 2-17 RECAIL display, showing manually saved position

Time position automatically
/ saved (17:00)

RECALL:T5 1{:00
34° 44 . 500N
135° 21.543E

Figure 2-18 RECALL display, showing automatically saved
position

2-17
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WAYPOINT NAVIGATION

This chapter provides the information necessary for waypoint
navigation. A waypoint is a particular location on a voyage,
whether it be 4 starting point, an intermediate point or a desti-
nation point. Using a waypoint, the GP-50 can calculate various
navigation information from the present position to the
waypoint. These are

range and bearing

ideal course

estimated {ime of arrival
time-to-go, and

cross track error.

* e 0 09
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Registering Waypoints

The GP-50 has 150 waypoiats inta which you can enter position
information. Y ou register a waypoint using up to seven alphanu-
meric characters. One method is to register a waypoint by geo-
graphic name; for example, Tokyo, Miami, etc,

Obviously, it's important that you write down your waypoints in
a log so you have a permanent record of which waypoint is
which. {A log for recording waypaoints is provided in the Appen-
dix.)

B NOTE: If you register « waypoint under a name which you've
already used, all waypoint information for that waypoint will be
overwritten.

How to register There are three methods to enter a waypoint:
a waypoint

® by direct input of latitude and longitude

® by present position, and

® by previously saved position,

By direct input of latitude and longitude

For purposes of iltustration try to enter the position of Kobe,
Japan into a waypoint. The coordinates are: 34 degrees, 39.836
minutes North Latitude, and 135 degrees, 12,059 minutes East
Longitude. The keying sequence would be as follows:

1. Press WPT. A destination waypoint appears. (More on tas
destination waypoint later.)

~———@ This indication
shows number of

WPT REMA I N1 4 g)|ee Waypoints.
-123 '

- 34°30.125N
'=135° 7 .234E v

- Figure 3-1 WPT display
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WAYPOINT NAVIGATION

2. Press CLR. The cursor is on the second line of the display.

This is where you enter waypoint name. Using the example,
enter K-O-B-E as follows.

WPT REMAIN148
= _ <1

34° 30.125N
135° 7.234E

Figure 3-2 WPT display, ready for input of waypoint name

3
4,
5.

Press the 4 key.

Press the Change key twice to display K.

Press the § key,

Press the Change key three times to display O.
Press the 1 key.

Press the Change key twice 1o display B.

Press the 2 key,

0. Press the Change key twice to display E.

L. Press the ENT key. Any latitude and longitude data dis-
played disappears. The cursor advances to the third line of
the display where vou enter latitude.

WPT REMAIN148

=KOBE

= ——° —— _ ———N

A= —— L ———W v
\. e CURSOR

Figure 3-3 WPT display

12, Enter latitude (of Kobe, Japan). The keying sequence

would be

ENENENERCRENT

3
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B NOTE 1. The CLR key cancels wrong data.

B NOTE 2: The Change key switches coordinate from North
to South, East 10 West, or vice versa.

13. Press the ENT key. The cursor advances to the fourth line of
the display.

14. Enter longitude (of Kobe, Japan). The keying sequence
would be

0 [3) ) [3] [2] [o] [5] [s] [Change |

15. Press the ENT key.

Then, the display shows

* the name of the wuypoint, and
* the date and time the waypoint was registered.

MPT REMAIN14a7
=KOBE
25 SEP 92
6:21U0 V¥

Figure 3-4 Appearance of WPT display after registering a
waypoint
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WAYPOINT NAVIGATION

By present position

The procedure which follows shows you how to register a saved
position as a waypoint, by entering waypoint name.

1. Press the SAVE key. The present position appears on the

display.

SAVE:S6 20:34
34° 30.789N

1356° 7.567E

Figure 3-3 SAVE display

2. Press the CLR key. The cursor appears on the fourth line of

the display.

3. Enter name desired;

a) Press key having desired character.
b) Press the Change key to display desired character.
¢) Repeat a) and b) to finish entering name.

B NOTE: 70 clear just entered wrong data press the CLR key.
The cursor moves back one space.

4. Press the ENT key.

By previously saved position

Follow the procedure below to register a waypoint by recalling
a saved position {including automaticaily saved positions).

1. Press the RECALL key to display the position you want to

regisier as a waypoint.

RECALL:S5
34° 31.456N
135° 8.890E

20:28

Figure 3-6 Typical RECALL display
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2. Pressthe CLR key. The cursor appears on the fourth line of
the display.

3. Enter name desired;

a) Press key having desired character.
b) Press the Change key to display desired character.
¢) Repeat a) and b) ta finish entering name.

4. Press the ENT kev.

3-6
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Viewing the Waypoint List

The waypoint list stores the position information of waypoints.
You may display the list by pressing the WPT key. The list can
be scrolled by pressing the Arrow key. Waypoints are stored in
numeric order followed by alphabet order. If you have many
waypoints entered obviously it would take a long time to scroll
the list 10 view a waypoint whose name begins with 2. By
eatering the first alphanumeric character of the waypoint name
however you can view a desired waypoint much more quickly.

Displaying the The procedure which follows shows how to display both the
waypoint list waypoint list and waypoint desired.

1. Press the WPTkey. The destination waypoint appears on the
display.

WP T REMAIN143
=123

= 34° 30.125N .
=135° 7.234E V¥

Figure 3-7 WPT display
2. Press the CLR key. The cursor appears.
3. Press the Arrow key. The waypoint which comes first in

nurneric then alphabet order appears to the right of the "<"
mark.

WPT REMAIN143

<012
34° 44 .500N
=135° 21 . 555E v

—

Figure 3-8 WPT display
4. Press the Arrow key to display the waypoint desired.

® SCROLLING TRHE LIST QUICKLY: 7o scroll the list
maore quickly, enter the first character of waypoint desired.
For example, the waypoint name is FURUNO. Press the 2
key followed by the Change key three times to display F.
Then, press the AtTOW key to display FURUNO.
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Deleting Waypoints

The unit stores up to 150 waypoints. When the waypoint mem-
ory is full you cannut enter waypotuts, In this case delete unnec-
essary waypoints to make room for new waypoints.

This procedure which follows shows you how to delete the

waypoint “OSAKA”,
1. Press the WPT key.

2. Press the CLR key.

3. Enter waypoint name vou want to delete. To enter OSAKA,
for example;

a) Press the 5 key followed by the Change key three times
to display O.

b) Press 7 and Change to display S.

¢) Press 1 and Change to display A.

d) Press the 4 key followed by the Change key twice to
display K.

¢) Press the 1key and Change to display A.

4. Press the ENT key. The waypoint name and its L/L coordi-
naies appear on the display for your confirmation.

WP T REMAIN145
=OSAKA

= 34° 38.226N
=135° 22.869E V¥

Figure 3-9 WPT displuy

5. Press the CLR key. The latitude figure disappears.

3-8
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6. Press the CLR key again. The prompt DELETE? appears on

the display.

WPT REMAIN145
=0SAKA

-DELETE 2

= v

Fieure 3-10 WPT display, showing DELETE prompt

7. Press the ENT key. The waypoint OSAKA is deleted.
The next waypoint appears. I[f you take a lock at the
waypoints remaining indication on the first line you will
notice that it is incremented by one,

WPT REMAIN146
OSAKAT1

34° 38.350N
135" 22.700E V¥

Il

1

i

Figure 3-11 WPT display
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Selecting a Destination Waypoint

A destination waypoint can be any waypoint you have previously
registered Tlsing a destination waypoint you can find the follow-
ing information from your present position to the destination
waypoint:

¢ the range and bearing

¢ jdeal course

® the estimated time of arrival
* the time-to-go to arrival, and
& cross track ecror,

The procedure which follows shows how to select waypoint
KOBE as the destination waypoint.

1. Press tbe GOTO key.

'GOTO=FURUNO <«
(FURUNO )
34° 30.125N
135° 7.234E

Figure 3-12 GOTO display

2. Press the CLR key.

y

3. Select waypoint, You can select it either manually, by enter-
ing the name yourself, or automatically, For automaticselec-
tion;

® press numeral key which carries first character of
waypoint name

® press the Change key to display the first character, and

® press the Arrow key 1o select waypoint.

Using the waypoint KOBE as an example, press the 4 key
followed by pressing the Change key twice to display K.

310
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GOTO=K_ <
(KOBE )
34° 39.836N
135° 12.059E

Figure 3-13 GOTO display. showing destination waypoint

4. Press the Arrow key to display waypoint desired (in the
example, KOBE).

S. Press the ENT key.

3-11



WAYPOINT NAVIGATION Canceling the Destination Waypoint

Canceling the Destination Waypoint

Once you've arrived to your destination you probably won’t
need the destinaiion waypoint. You cau cancel it by following
the procedure below.

1. Press the QOTO key.

GOTO=KOBE
(KOBE)
34° 39.836N
135° 12.059E

Figure 3-14 GOTO display

2. Press the CLR key. The destination waypoint name (on the
first line) disappears.

3. Press the GLR key.

Figure 3-15 GOTO display appearance when deleting the
destination waypoint

4. Press the ENT key.

Control is returned to previous display.
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Destination Waypoint Information

The destination waypoint provides the following informartion:

® the range and the bearing from your ship to the destination
waypoint

¢ ideal course to the destination waypoint

® cross track error to the destination waypoint

® velocity to the destination waypoint, and

® estimated time of arrival to the destination waypoint.

_» DESTINATION

RANGE/BEARING AEST]NAT ION

-"‘
-
"'
!“
o A

- AFTER /7" CROSS TRACK
Present positionis ~ SOMETIME . - ERROR (XTE)
=4 starting point when
= destingtion waypoint g{)ﬁ‘?‘; ING

s selacted.

Figure 3-16 Graphic interpretation of information provided by
the destination waypoint

Range and You can find the range and bearing from your vessel to the
bearing destination waypoint two ways: by the R/B key or NAV 1 dis-
play.
R/B kel

Press the R/B key. If the destination waypoint selected is
KOBE, for ¢xample, the display should look something like
Figure 3-17.

2D TO: KOBE

—~87.98NM—~=B 37°
—8 . 5KT ~C 31°

———@SHIP'S SPEED | “—@ SHIP'S COURSE

—8 RANGE FROM SHIP'S Lg BEARING FROM SHIP'S
PRESENT POSITION PRESENT POSITION TO
TO DESTINATION DESTINATION WAYPQINT
WAYPOINT

Figure 3-17 Range and bearing information display

B NOTE: If the point is on a route the route number appecrs on
the second line. (More on route navigation in the next chapter.)

313
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Destination Waypaoint Information

Cross track
error (XTE)

314

NAV 1 display

In the default seuing, range and bearing to a destination
waypoint appears also on the NAV 1 display, which you can
display by pressing the NAV 1 key_ In a laier chapter you will
learn how to preset the NAV 1 display, as well as the NAV 2 and
NAYV 3 displays, to your liking.

33° 30.125N
134° 7.234E
—87.98NM—B 37°

8.5KT cC 31°
—® RANGE FROM SHIP'S @ BEARING FROM SHIP'S
PRESENT POSITION PRESENT POSIION TO
TO DESTINATION DESTINATION WAYPOINT
WAYPOINT

Figure 3-18 Typical NAV [ display

Wind, waves, currents, steering errors, vessel loading imbalance
and other forces can combine 1o throw the vessel of its intended
track.

The amount in nautical miles the vessel is straying from its
intended course is called the c¢ross track error or XTE. The
GP-50 shows you how much your vessel is being thrown of its
intended course,

Take a look at Figure 3-19. The perpendicular line for the
intended track to the actual position of the vessel is the cross
track error. In the figure, it s necessary 1o steer right to reum
to the intended track.

- DESTINATION

N

CROSE TRACK ERROR

STARTING POINT

Figure 3-19 Graphic interpretation of cross track error

To find cross track error, press the NAV 2 key. Figure 3-20
shows a typical cross track error display. On the top line of the
display the amount of cross track error is shown by numeric
fignre and the direction of cross track error, as well as the
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amount, by filled diamond marks. The double bar depicts in-
tended track. Table 3-1 explains how to interpret the graphic
cross track error display. The number and position of filled
diamond marks show the range and direction of cross track
error. in Figurc 3-20 three filled diamond marks are to the left
of double bar (intended track), so the vessel is off track to port
side by 0.08 to (1.16 nautical miles. The numeric indication shows
the cross track error te be 0.15 nautical miles.

CROSS TRACK Filled diamond marks show
ERROR amount and direction of cross track
arror. See the table below,

———

hMY

Al

0.15: 00000100000
GOTO: KOBE

6§3.45NM B 45°
/" 9. 0KT e ao

L

4HANGE TO DESTINATION A’ BEARING TO
WAYPOINT DESTINATICN WAYPOINT

Figure 3-20 Typical cross track error display

Other informaticn shown on the NAV 2 display includes
¢ name of destination waypoint (2nd line)

® range to destination waypoint (3rd line)

* bearing to destination waypeint (3rd line)

® ship’s speed (4th line), and
@ course (4th line).

Table 3-1 How to interpret the graphic cross track error display

Cross Track Error Graphic Display
(XTE} *

- 0025 XTE 2002 LAR 261e761¢;
0.02 < XTE = 0.04 SN SOOOO
0.04 < XTE =0.08 IR 1 2e1o2e7
0.08 < XTE = (.18 tePeOO
0.16 < XTE £0.32 R 2 2 2 19
0.32 < XTE = 0.64 oo ede
0.64 < XTE = 1.28 (Red 2 2 & 4
1.28 < {TE £ 2.56 NoCee
256 < XTE £5.12 {Reteler 2
512 < XTE I QOO0

* Range unit according to selection
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Destination Waypoeint Informaticn

VTD, TTG and
ETA

3-16

VTD, TTG and ETA appear on the NAV 3 display. Press the
MNAV 3 key to display this information.

VTD (Velocity to Destination)

Velocity to destination is the amount of velocity {speed) in the
direction of the desired destination.

TTG (Time-To-(Ga)

This is the estimated time remaining to reach a waypoint, main-
taining current speed and course.

ETA (Estimated Time of Arrival)

This is the estimated time you will arrive to a waypoint using
current speed and course,

Figure 3-21 shows a typical NAV 3 display and an illustration
which explains its indications.

§ME j-OBlinking every second.
TIME:10710°'07"J
r HVTD 7.8KT
+TTG :11h17m

ETA :21:27J

ESTIMATED TIME OF ARRIVAL TO DESTINATION
ESTIMATED TIME-TO-GO TO DESTINATION
——a VELOGITY TO DESTINATION

+DESTINATION
HEADING <
SURRenT VP
Y ~— COURSE

Figure 3-21 Typical NAV 3 display and graphic interpretation of
VD
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ROUTE NAVIGATION

In many cases a trip from one place to another involves several
course changes, requiring a series of route points (waypoints)
which you navigate to, cne after another. The scquence of
waypoints leading to the ultimate destination is calied a route,
The GP-50 can automatically advance to the next waypoint on a
route, so you do not have to change the destination waypoint
repeatedly,

W CAUTION: The route planning function is a very useful and
beneficial function to have available. However, the ability to
switch waypoints automatically during a voyage can lead to
some very dangerous situations. The use of any navigational aid
requires constant exercise of common sense and cauiion.
FURUNQ Electric Company will assume no responsibility for
any damages associated with use of the route navigation func-
tion.
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Creating a Route

You can store up to 10 routes, The unit numbers them 0 to 9.
Each route may consist of np ta 10 waypoints.

B CAUTION: Be sure to record all important routes in a separate
log. This unit is not a fail-safe record keeping device.

WAYPOINT
(Intermediate Point) WAYPQINT

(Arrival Paint)
WAYPQINT
(Intermediate Point)

WAYPOINT
: , WAYPOINT
(Starting Foint) {Intermediate Point)

F igure 4-1 Sample route

Registering a The procedure which follows describes how to create a route
route from two waypoints in Japan, Kobe and Osaka, using the infor-
mation tabulated in Table 4-1.

Table 4-1 Ponts on sample route

Route Content Waypoint Name |
Starting point KOBE ‘
1st Intermediate point |1

! 2nd Intermediate point !6 i

| Route No. 1
3rd Intermediate point |12
| Arrival point OSAKA

1. Press MENU o dispiay the menu.

1:ROUTE 5:DIMMER
2:CALC 6 :
3:ALARM 7 :SETUP
4 :SAT MENU=_

Figure 4-2 Menu
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2. Press the 1 key to select ROUTE.

1:SELECT ROUTE
2: PLAN ROUTE

MENU=_

Figure 4-3 ROUTE menu

3. Press the 2 key to select PLAN ROUTE.,

PLAN ROUTE No.=0
0= —

1

i

—»

Y o #12

Figure 4-4 PLAN ROUTE display

4. Pressthe CLR key, The cursor appears on the first line of the
display.

n

Enter route number. Using the example, press the 1 key to
select route no. 1,

6. Press the ENT key. The cursor moves to the second line.

PLAN ROUTE No. =1
0= _ <
1= -
( ) v o #12
:
CURSOR

Figure 4-3 PLAN ROUTE display
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Creating a Route

4-4

7. Enter starting point. (In the example, KOBE.)

a) Press 4 followed by pressing Change twice to display K.

b) Press 5 followed by pressing Change three times to
display O.

¢) Press 1 followed by pressing Change twice to display B.

d) Press 2 followed by pressing Change twice to display E.

8. Press the ENT key.

PLAN ROUTE No. =1
0=KOBE i
1= -~
( ) Yy #12

Figure 4-6 PLAN ROUTE display
9. Press the ENT kev to advance the cursor to the third line.

10. Press the 1 key to register wavpoint 1 as Ist intermediate
Waypoint,

11. Press the ENT key twice.

12, Press the 6 key to register waypoint 6 as 2nd intermediate
waypoint,

13. Press the ENT key twice.

14, Press keys 1 and 2 in order to register waypoint 12 as 3rd
intermediate point.

15. Press the ENT key twice,
16. Enter arrival point. (In the example, OSAKA.)

a) Press 5 followed by pressing Change three times o
display O.

b) Press 7 followed by Change to dispiay S.

¢) Press 1 followed by Change 1o display A,

d) Press 4 followed by pressing Change twice to display K.

e) Press 1 followed by Changea to display A

17. Press the ENT key several times until next display appears.

Then, the display shows route number and total distance in
the route.
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PLAN ROUTE No.=1

ROUTE DISTANCE
=42 . 1TNM v #12

—e TOTAL DISTANCE OF ROQUTE 1

Figure 4-7 PLAN ROUTE display, showing total distance in a
route

I8. You can confirm route contents (waypoint names) by press-
ing the AIrow key.

‘To enter another route, repeat steps 4 through 17.
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Changing a Route

Temporarily de- You can temporarily deselect an unnecessary point on route.
selecting a point Using the route created in Figure 4-1 as an example, deselect
the 2nd intermediate point (waypoint 6).
IRCUTE 1]
INTERMEDIATE INTERMEDIATE
POINT T (WPT 1) inrepmeniate g © (WPT12)
INTERMEDIATE A BPOINT 2 (WPTB) /‘\
POINT 0 (KOBE) INTERMEDIATE
PCINT 4 (OSAKA)
{Starting Point} {Arrival Point)

Figure 4-8 Sample route

If you reconstruct the route without the 2nd intermediate point
it would look tike Figure 4-9.

KOBE SKIP “6" QOSAKA

Figure 4-9 Sample roure in Figure 4-8 reconstructed withour 2nd
intermediate point

1. Press MENU, 1 and 2 to select PLAN ROUTE.
2. Press CLR, 1 and ENT 1o designate route no. 1,

3. Pressthe ENT key five times to display the 2nd intermediate

point.

PLAN ROUTE No. =1
31-1:1 -

2=6 —

(6 ) W\ #12

INTCRMEDIATE PT.(2) = WAYPOINT(6) \—ocu;qsoq

Figure 4-10 PLAN ROUTE display
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ROUTE NAVIGATION

Restoring a point
to a route

Permanently de-
leting a point

4. Press the Change key. SKIP appears on the display. SKIP

means the point is temporarily deselected from the route,

PLAN ROUTE No. =1
1=1 —>

2=6 —-8SKIP
{6 } vy #12

Figure 4-11 PI AN ROUTE display, showing a deselected route

point

5. Pressthe ENTkey. To temporarily deselect another point on
the route, display the point you want to deselect, and then
press the Change key foilowed by the ENT key.

When you want to restore a point to a route, do steps 1 through
3 in "Temporarily deselecting a point", and then press the
Change key to erase SKIP, and then press the ENT key.

To permanently delete a point on a route;

1. Press MENU, 1 and 2 to select PLAN ROUTE.

v

Press the CLR key.

Enter route number.

oW

Press the ENT key several times to display the point you

want to delete. For example, you want 1o delete the 3rd

mtermediate point (waypoint 12) on route no. 1.

PLAN ROUTE No. =1

2=6 —

3= <—

(1\ ) v #12
. \\—u-—oCUF{SOH

o WAYPOINT YOU WANT TO DELETE
Figure 4-12 PLAN ROUTE dispiay, showing a deselected route

point
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Changing a Route

Replacing a point

Deleting route
contents

4-8

S. Press the CLR key. The third line displays "DELETE?",
6. Press the ENT key.

To replace a point;
1. Press MENU, 1 and 2 to select PLAN ROUTE,
. Press the CLR key.

2

3, Enter route number.

4. Press the ENT key. The cursor appears under "0=".
S

. Press the ENT key several times to place the cursor under-
neath the point you want to replace.

o

Enter new waypoint.

=~

Press the ENT key.

There are two ways to delete the contents of a route:

® delete points on the route one by one, or
® overwrite waypoints on the route.

B NOTE: Route number cannot be deleted.
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ROUTE NAVIGATION

Following a Route

Selecting a route
for navigation

Following a route is the process by which you use a stored route
for pavigalion. This unit displays navigation information o
guide you from one waypoint to the next, as it automatically

switches from waypoint to another in sequence.

The procedure which follows shows how to follow the route

shown in Figure 4-13.

[ROUTE 1) INTERMERIATE

POINT 1 (WPT l}
NTERMEDIATE

INTRRMEMATE
POINT 3 (WET 12)

INTERMEDIATE POINT 2 {WPT 5}
POINT 0 (KOBE) p&%ﬁ%s’?ﬂc&%

v -
SNORR AL

Figure 4-13 Sample route

A

REVERSE

[. Press MENU, 1 and 1 to display the SFIL.ECT ROUTE

display.

SELECT ROUTE
No.=0
NOR/BEV>NORMAL
#11

Figure 4-14 SELECT ROUTE display

2. Press the CLR key to advance the cursor to the second line.

3. Press the 1 key 10 select route no. 1.

4. Press the ENT key. The buzzer sounds three times to inform

you the unit is going to follow a route.

5. M vou want to change the direction of route points, normal
(forward) or reverse, press the change key followed by the

ENT key.
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ROUTE NAVIGATION

Following a Route

Route navigation
information

410

The first thing to do after selecting a route for navigation is to
steer the vessel in the direction of the starting point. Once the
vessel is heading toward the starting point, the GP-30 shows
various navigation information.

Range and bearing to intermediate point

Press the R/B key. T'he display shows the following information:

& route number

® waypoint name of next intermediate point

® range and bearing from present position to next intermediate
point

® ship’s speed, and

® ship’s course.

2D TO:KOBE

iR OUTE : 1

i 1.23NM B 37°

g 5.6KT C 35°
LSRR, SERERT,

INTERMEDIATE
POINT ¢ (KOBE
SHIP'S
POSITION INTERMEDIATE

g POINT 2 {WPT 8) OSAKA

* Display shows range and bearing
to first intermediate point.

Figure 4-15 Typical R/B display and graphic interpretation of its
indications

‘When the vessel reaches an intermediate point

When the vessel reaches an intermediate point the unit auto-
matically switches to the next intermediate point and shows the
range and bearing to that point.

The GP-30 confirms arrival at an intermediate point by using
one of the following:

® the arrival range setting (factory setting: 0.5 nautical miles}),
or

@ when the vessel crosses a perpendicular line intersecting
intermediate points.

Figure 4-16 illustrates the methods of waypoint switching.



Following a Route ROUTE NAVIGATION

INTERMEDIATE [NTERMEDIATE
POINTO ... 0.5NM FOINT 1

‘,i (Factory setting) ﬂ,ﬁ\\ 0.5NM

coumse, . | | N
@ \( When ship arrives to

SHIP'S an intermediate point,
POSITION Aestination is

Display shows automatically changed
range and bearing to next point on route
to first peint (0) on and range and bearing
route. to that point are shown.

Figure 4-16 How the GP-30 determines armival at an
tntermediate point

B NOTE: You can change the arrival alarm range on the Alarm
menit. More on the alarms in a later chapter.

Cross track error (XTE)

As noted earlier, the cross track error is the amount in nautical
miles the vessel is straying from s intended course. Press the
NAY 2 key ta display the cross track error display.

Shows amount of crass track error.
CROSS TRACK {In tis igure the vessel is off rack
ERROR ir the starboard direction by 0,10
nautical miles.)

/ %

)

0. 10: 00000 I 6087
GOTO: KQOBE
1. 05NM B 37°

[s]
| 5.6KT C 35
INTERMEDIATE
POINT 1
INTERMEDIATE T
XTE " POINTG v \
STARTING )
POINT TN et
L

Figure 4-17 Typical cross traci error display
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ROUTE NAVIGATION Canceling Route Navigation

Canceling Route Navigation

You can cancel] route navigation by

® pressing the GOTO key and selecting a destination waypoint,
or

® Press GOTO, CLR twice, and ENT to delete destination
waypoint.
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MISCELLANEOUS FUNCTIONS

This chapter covers miscellaneous functions. These are

® calculating range and bearing between two points

& calculating Time-To-Go (TTG) between two waypoints

& displaying and resetting distance run

® correcting chart system and position

o displaying magnetic bearing

* changing units of measurement

® presetting the NAYV displays

® presetting smoothing

® the single menu mode, and

® presetting position tixing mode and elevation mask angle.
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MISCELLANEQUS FUNCTIONS Calculating Range and Bearing Between Two Points

Calculating Range and Bearing Between Two Points

You can calculate the range and bearing between two waypoints
or your vessel and a waypoint. The procedure which follows
shows how to calculate the range and bearing between
waypoints KOBE and OSAKA.

1. Press MENU, 2 and 1 to select display the CALCULATE
R/B display.

FROM
TO

1l

#21

Figure 5-1 CALCULATE R/B display, default display
2. Press the CLR key. The cursor appears on the first line.

3. Select the starting point. If the starting point is your vessel,
simply press ENT. Asterisks appear on the first line.
In the example the starting point is KOBE. You would

a) Press the 4 key.

b) Press the Change key twice to display K.
c¢) Press the Arvow key to display KOBE.

d) Press the ENT key.

4, Enter the end poiat, In the example the end point s
OSAKA. Select it and then press the ENT key. The range
and bearing are shown on the dispiay.

FROM=KOBE
TO =0SAKA
9.06NM 80°
#21

BE‘%. OSAKA

=)
KO;BE// POINT
RANGE
STARTING
POINT

Figure 5-2 Typical range and bearing calculation
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Time-To-Go (TTG) Between Two Waypoints MISCELLANEQUS FUNCTICNS

Time-To-Go (TTG) Between Two Waypoints

The GP-50 can estimate time required to go from one waypoint
to another using ship’s present speed, In addition it shows vou
estimated time of arrival. The procedure which follows shows

how to calculate TTG from KOBE to OSAKA by ship’s speed
of 5.5 knots.

1. Press the MENU key, and then press the 2 key twice to
display the MANUAL TTG display.

FROM=
TO =
SPD =

Y #22

Figure 5-3 MANUAL TTG display, defavlt display
Press the CLR key.
Enter the starting point, In the example it is KOBE.

Press the ENT kev.

e W N

Enter the end point. In the example it is OSAKA.
Press the ENT key,

-~

Enter ship’s speed. In the example you would enter 5.5 knots
as follows:

o] o] [&] i3]

(Continued)
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MISCELLANEQUS FUNCTIONS

Time-To-Go (TTG) Between Two Waypoints

54

8. Press the ENT key. Figure 5-4 shows what the display might

look like using waypoints KOBE and OSAKA as the TO and
FROM waypoinis.

TTG : 1h39m e —TIME-TO-GO
ETA : 5:57U ﬁﬂé’vggm
v #0p| VA

Figure 5-4 Typical TTG display

The arrow symbol on the display means you can alternate dis-
play of TTG and the FROM and TO waypoints (used for TTG
calculation) by pressing the Arrow key.

B NOTE: ETA Is the time from present position to a destination
Waypoint.



Displaying Distance Run MISCELLANEQUS FUNCTIONS

Displaying Distance Run

1. Press MENU, 3 and 4 to display the TRIP ALARM display.

TRIP ALARM

TRIP = 123.4NM
TIME : 21h15m
SET-= 0.0NM #34

Figure 5-3 TRIP ALARM display

The total distance run and total time run appcar on the
second and third lines of the display, If you want to reset
distance run and time display 10 zero proceed to step 2.

2. Press the CLR key.

[#5]

Press the CLR key again,

4. Press the ENT key. The TRIP und TIME figures are now
7ern,

TRIP ALARM

TRIP = 0.0NM
TIME Oh Om
SET=0000.0NM #34

Figure 5-6 TRIP ALARM dispiay, TRIP and TIME reser to zero
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MISCELLANEOUS FUNCTIONS

Chart System and Position

Chart System and Position

Standard GPS
chart system

Chart systems
stored in the GP-50

5-6

A naoutical chart is usually made by either trigonometrical survey
or astronomical survey and according to the geodetic chart
standards of the country it is used in. For example, the USA uses
the system called NAD-83; and Japan, TOKYO. Accordingly
when you are getting position fixes by GPS in the USA, the
system should be NAD-83 so you don't get a position fix which
shows vou're somewhere offshore when you're actually moored
to a dock.

While the use of one category of chart systems is fine if you don’t
do transoceanic voyages, ocean-going vessels may require all
categories to get reliable position information. To selve this
inconvenience, a standard chart system was adopted by GPS:
the WGS-84.

Although the WGS-84 system is now widely used other catego-
ries of charts still exist. Thus it is necessary to apply a correction
value to the WGS-84 to match it to local geodetic systems.

This unit can perform this calculation automatically if you tell it
what type of chart you're using. The GP-50 recognizes eight
major charts. Select the chart system used, not the area where
the boat is sailing. Below are the chart systems the GP-50
recognizes.

* WGS-84

* WGS-72

* Tokyo

¢ NAD-27

® Furopean

* Aunstralian

® New Zealand
* (Great Britain

If the chart you are using is not programmed in this unit, you will
have to enter latitude and longitude correction values manually,
You will learn how to do this a little later.



Chart Systam and Position

MISCELLANEQUS FUNCTIONS

Selecting chart
sysiem

To select chart system;

1. Press MENU, 7, 2 and 1 to display the GEODETIC

DATUM display.

—~WGS— 84

GEODETIC DATUM

LAT :0.000N
LON :0.000E #721

1

Figure 5-7 GEODETIC DATUM display

2. Press the CLR key.

3. Press the Change key several times to display chart system

you are using.

4. Press the ENT key. The chart selected and iatitude and
longitude correction values appear on the display. If you
selected the European chart system, for example, the display
would look something [ike Figure 5-8.

GEODETIC DATUM [
—EUROPEAN %
LAT :0.098N
LON :0.086W #7217 wassan

DIFFERENCE
BETWEEN

EUROPEAN

DATUM

Figure 3-8 GEODETIC DATUM display, Evropean chart

selected
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MISCELLANEQUS FUNCTIONS

Chart System and Position

Entering chart
correction value

5-8

If the chart you are using is not one of the eight charts prepro-
grammed in the GP-50, you will need to enter a latitude and
longitude cortection value.

Figure 5-Ya shows the position measured by the GP-5010 be off
by some degrees. To correct this error, mark your position
measured by the GP-50 on your chart. Measure the difference
between the actual position and G5 fix posttion on your chart.

LAND a |_-Own Ship's Actual
Posilion
(maorad at pler)
~
)
0.123"N]
-

J'0.0SG'E

/
Position displayed by GP-50

Figure 5-9a Nautical chart, showing error of 0.123 minutes
North Latitude, and 0.030 minices East Longitude

To enter correction value of 0.123 minutes North Latitude,
0.056 minutes Dast Longitude;

1. Press MENU, 7 and 2 twice to display the A L/L display.

r
i

AL/ L
h

1
| |
LAT =0.000N |
LON =0.000W #722

Figure 5-9h A LiL display
7. Press the CLR key.

3. Enter latitude correction value, Using the example of 0.123
minutes, press keys 0. 1, 2 and 3.

4. Press the ENT key.

5. Enter longitude correction value. Using the example of
0.056 minutes, press keys 0, @, 5, 6, and then press the
Change key.

6. Press the ENT key.
Then the GP-50 displays your correct position.



Entering Magnetic Variation MISCELLANEOUS FUNCTIONS

Entering Magnetic Variation

The location of the magnetic north pole is different from the
geographical north pole. This causes a difference between the
true and magnetic north direction. The difference is called
magnetic variation, and varies with respect to the observation
point on the earth. The GP-50 is programmed with the earth’s
magnetic variations. You can enter magnetic variation yourself
or let the GP-50 de it for you.

Automatic To get automatic magnetic variation;

1. Press MENU, 7, 2 and 3 to display the MAGNETIC
VAR (iation) display.

MAGNETIC VAR

MODE—MANUAL
VAR = 0°W #723

Figure 5-10 MAGNETIC VAR display
2. Press the CLR key.
3. Press the Change key to display AUTO.

4. Press the ENT key. The dispiay should look something like
Figure 5-11.

MAGNETIC VAR

MODE—-AUTO
VAR : 7° W $¥723

Figure 5-11 Sample Auto MAGNETIC VAR display
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MISCELLANEQUS FUNCTIONS Entering Magnetic Vartation

Manual To manuaily enter magnetic variation;

L. Press MENU, 7, 2 and 3 to display the MAGNETIC VAR

display.

MAGNETIC VAR |
MODE—AUTO

VAR : 7°W #7723
o~

Figure 5-12 MAGNETIC VAR display
2. Pressthe CLR key.
3. Press the Change key to display MANUAL.

4. Consult a nautical chart and enter magnetic variation for
YOUr sea area.

W NOTE: For true bearing, enter (} (degree).

5. Pressthe ENT key.

B NOTE: Be sure to change the setting when the magnetic varia-
tion changes. Be sure to consult a recent nautical chart.
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Changing Unit of Measurement MISCELLANEOUS FUNCTIONS

Changing Unit of Measurement

The unit of measurement for speed, range and sensor unit
height may be freely changed to suit your needs. Units of mea-
surement are available as follows:

® Spced: koot (KT), kilometers/hour (Ko/h), or miles per
hour (MPH)

¢ Range: nautical miles (NM), kilometers (Km), or statute
miles (SM)
® Height: meters (m) or feet (ft)

Follow the procedurc below to change unit of measurement.

1. Press MENU, 7, 2 and 5 to dispiay the UNITS display.

UNITS

SPD —KT

RNG —~NM

ALT —m #725

Figure 5-13 UNITS display
2. Press the CLR key.

3. Press the Change key to select desired speed indication;
KT, Km/H or MPH.

4. Press the ENT key.

5. Press the Change key several times to seiect desired speed
range indication; NM, Km or SM.

6. Press the ENT key.

7. Press the Change key several times to select desired (sen-
sur unit) height indication; m or fi.

8. Press the ENT key.
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MISCELLANEOUS FUNCTIONS Presatting the NAV Displays

Presetting the NAV Displays

5-12

The three NAV keys on the top row of the keyboard display
navigation information when pressed. 'I'he user may seiect what
information he or she wants to display on those displays. Six
different displays are available. NAV displays #1, #2 and #3
are the factory settings for the keys NAV 1, NAV 2 and NAV 3.

NAV DISPLAY #1

34° 44.123N

135° 21.456E

123.45NM
15,6KT

B273°
C270°

i' SHIP'S POSITION

RANGFE AND BEARING TO
DESTHATION WAYPOINT

SHIP'S SPEED AND

NAV DISPLAY #2

0.32:0000010000

GOTO: KOBE
123.45NM
15.6KT

B273°
C270°

NAY DISPLAY #3

TIME:11:51°31"U
VTID : 15 .6KT
TTG :11h30m
ETA :23:22U

COURSE

CROSS TRACK ERRGR

DESTINATION WAYPCINT

RANGE AND BEARING TO
DEETINATION WAYPOINT

SHIF'S SPEED AND
COURSE

TIME

VELGCITY TO
DESTINATION

TIME-TO-GQ

ESTIMATED TIME OF
ARRIVAL



Presetting the NAY Displays

MISCELEANEQUS FUNCTIONS

NAV DISPLAY #4

12° : OSSO 1| @@ | counsk Error
GOTO: KOBE DESTINATION WAYPOINT
123.45NM  B3ag ||memmemmer
1 5 ] 6 K T c 1 0 c ggﬁHSSSEPEED AND
Destination Waypoint COURSE ERROR DISPLAY
XTE(AC) |  Display
~1°~1° SHSOOCOC
2% ~4° ONeOOCs
5°~8° HE 2 192920
9°~13° IR 2 2 2¢%e7
14°~19° HOPee
20°~26° R X2 2
27°~34° HOG GG
35°~43° OO
44° ~53° NSO GP
Starting Waypoint 54°~180° HOOOO®
NAY DISPLAY #5
TRIP: 0.0NM DISTANCE RUN
DOP 3.6 LUP YALUE
ASPD: 11.5KT AVERAGE SPEED
ACRS:123° AVERAGE COURSE
NAV DISPLAY #6
020CT 11:42° 307 U |oateanpmive
G 0 T 0 : KOBE DESTINATION WAYPCINT
123.45NM  B273° [[mecisenmer:
15.6KT C270° [|ormer oane
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MISCELLANECUS FUNCTIONS Presetting the NAV Displays

How to presetthe  To preset the NAV displays;
NAV displays
1. Press MENU, 7 2 and 7 to display the NAV SELECT
display,

‘NAV SELECT

JNAV‘I =1
NAV2 =2
NAV3 =3 #727

Figure 5-14 NAV SELECT display
2. Press the CLR key,

3. Press a numeral key among 1 to 6 to preset what navigation
display to display on NAV 1, and then press the ENT key,

4. Enter navigation display number desired for NAV 2, and
then press the ENT key.

3. Enter navigation display number desired for NAV 3, and
then press the ENT key.
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Smoathing

MISCELLANEQUS FUNCTIONS

Smoothing

Latitude and
longitude

Speed and
course

When the DOP or receiving condition is unfavorable, the GPS
fix may change greatly, even if the vessel is dead in water. This
change can be reduced by smoothing the raw GPS fixes. A
setting between 0 and 9 is available. The higher the setting the
more smoothed the raw data. Note however that too high a
setting slows response time to change in latitude and longitude.
This phenomenon is especially noticeabie at high ship’s speeds.
"Y' is the normal setting; increase the setting if the GPS fix
changes greatly.

LATITUDE
" X
X L2 M x ¥
x % x xBAW POSITION FiX

AFTER SMOQOTHING
LONGITUDE

Figure 5-15 Latitude and longitude smoothing

During position fixing, ship’s velocity (speed and course) is
directly measured by receiving GPS satellite signals. The raw
velocity data may change randomly depending on receiving
conditions and other factors, You can reduce this random vari-
ation by increasing the smoothing, Like with Latitude and lougi-
tude smoothing, the higher the speed and course smoothing
setting the more smoothed the raw data, If the sefting is too
high, however, tie respounse (o speed and course changes slows,
For no smoothing, enter “0". Setting 3" is suitable for most
conditions.

SPEED & COURSE SPEED & COURSE
A
X xx x _*
,_,3/ ® R X% 3
ACTUAL—s= 1. ==DISPLAYED
xxxx RAW DATA .. VALUE
~—— AFTER SMOQTHING
TIME —a TIME

Figure 5-16 Speed and course smoothing
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MISCELLANECUS FUNCTIONS Smoothing

Setting smoothing  The (actory settings for smoothing are more than adequate for
values most conditions, If adjustment of the factory-set smoothing
values IS necessary;

1. Press MENU, 7, 2 and 4 10 display the SMOOTHING
CONST display.

SMOOTHING CONST
AVG S/C =10min
L/L Osec

S/C 5sec #724

Figure 5-17 SMOOTHING CONST display
2. Press the CLR key.

3. Enter average ship’s speed and course smoothing time from
(0 — 99 minntes, using two digits.
These values affect the average speed/course and TTG/ETA
as shown in page 5-13 und page 3-16, respectively.

4. Pressthe ENT key.

L

Enter latitude and longiirde smoothing time from 8—99
seconds, using two digits,

6. Press the ENT key.

7. Enter ship’s speed and course smoothing time from U —9Y
seconds, using two digits.

8. Press the ENT key.,
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Single Menu Mode

MISCELLANEQUS FUNCTIONS

Single Menu Mode

Turning on the
single menu mode

Returning to full
menu mode

Changing single
menu mode
display screen

The menu contains mostly less-often used functions which once
preset do not require frequent readjustment. If you normally do
not require the use of the entire menu you can display only a
frequently used menu when pressing the MENU key. This is
called the single menu mode, and climinates the need 1o press
several numerai keys to get 1o the display desired.

While pressing and holding down the MENU key turn on the
power, Then, cach press of the MENU key will display ouly one
menu. The unit is set at the factory 1o display the DIMMER
menl.

DIMMER

6 (0-7)

#51

MiNU NUMBER
Figure 5-18 DIMMER display

Turn off the power. While pressing and holding down the
MENU key turn on the power.

As noted earlier the GP-50 is set at the factory to display the
DIMMER menu when in the single menu mode. 1f you require
a different menu;

L. In the full menu mode, press MENU, 7.1 and & to display
the SINGLE MENU display.

SINGLE MENU

#=51

#7186

!

MFNLI NUMBER

Figure 3-19 SINGLE MENU display
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MISCELLANEQUS FUNCTIONS

Single Menu Mode

S.u\

4,

Press the CLR key.

Enter menu oumber desired, The menu number corre-
sponds to numeral keys pressed after pressing the MIENU
key. For example, to display the DIMMER display you press
keys 5 and 1. Refer to Table 5-1 to find menu number,

Press the ENT key.

Table 5-1 Menu number and function

Menu | Menu Name Function
| No.
11 SELECT ROUTE Select route
12 'PLAN ROUTE Plan route; dispiay total distance run
} 21  CALCULATE R/B Calculate range and bearing between two waypoints
\ 22 | MANUALTTG Caleulate time-10-go to destination
{ 31 l ARRIVAI/ANCIIOR | Turn on or off arrival/anchor watch alarm
32 ’ XTE/BORDER Torn on or off cross track error/border alarm
33 [!SPEED Turn on or off ship’s speed alarm
34 ITRIP Turn on or off trip distance alarm
41 { LEVEL Display satellite signal level
42 ELV Display DOP, satellite elevation angle
43 |HEALTH | Display healthy and unhealthy satellites, receiver
i frequency deviation
44 |FUTURE | Display position fixing schedule
45 | ALMNAC ‘ Display receiving time of almanac
5i | DIMMER | Adjust LCD backlighting,
52 | CONTRAST é Adjust LCD contrast
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Setting Position Fixing Mode and Elevation Mask MISCELLANEQLUS FUNCTIONS

Setting Position Fixing Mode and Elevation Mask

Position fixing
mode

Elevation mask
angle

Procedure

The position fixing mode determines the number of satellites
necessary in line-of-sight to get a position fix. Table 5-2 shows
the position fixing modes available.

Tuble 5-2 Position fixing modes

Position Fixing Application

Mode

2D (two-dimensional Marine vessels: three satellites

position fix) needed to fix position.

3D (three-dimensional |Land vehicles and aircraft; four

position fix) satcllites nceded to fix position.

2D/3D Automatic switching from 2D to
3D and vice versa according to how
many satellites in line-of-sight,

Elevation mask angle sets the mmimum angle a satellite must be
positioned above the horizon for the GP-50 to use it to fix its
position. The factory setting is five degrees. This means the
GP-50 will not use a satellite whose elevation angle above the
horizon is less than five degrees.

B NOTE: Seiting the elevation angle to more than 10 degrees
greatly shortens available GPS position fixing time.

The factory settings for both position fixing mode and elevation
mask angle are suitable for most conditions. If adjustment is
absolutely necessary;

1. Press MENU, 7, 1 and 3 to display the POSITIONING
MODE display.

POSITIONING MODE
—2D

ELEVATION MASK

= 5° #713

Figure 5-20 POSITIONING MODE display

2. Press the CLR key.
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MISCELLANEOUS FUNCTIONS

Setting Posltion Fixing Mode and Etevation Mask

5~20

Eal

\n

Press the Change key to select 2D, 3D or 2/3D.
Press the ENT key.

Enter elevation angle. The minimum angle is five degrees.
A value lower than five degrees cannot be entered.

Press the ENT key.



ALARMS

This chapter provides the information necessary for setting the
alarms. There are six conditions which can generate both audi-
ble and visual alarms in the GP-50:

® Arrival alarm

¢ Anchor watch alarm

® (ress track error (XTE) alarm
® Baorder alarm

¢ Ship’s speed alarm, and

® Trip alarm.

W CAUTION: The alarms are useful for alerting vou 10 possibly
dungerous situations. However, the captain is alivays responsi-
ble for the safe operation of his ship. FURUNO Electric Com-
pany will assume no responsibility for any damages associated
with the use of the alarms.
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ALARNMS Alarm Description

Alarm Description

This section describes the finerion of each alarm and what
occurs when an alarm setting is violated.

Arrival alarm The arrival alarm warns you that your vessel is approaching a
destination waypoint. The area that defines an arrival zone is
that of a circle which you approach from outside the circle. The
alarm will be released if the boat enters the circle.

ALARM RANGE

SHIP'S
FOSITICN

Figure 6-1 How the arrival alarm works

Anchor watch The anchor watch alarm sounds to warn you that vour vessel has
alarm moved outside the anchor watch zone.

"ARM  SHIPSWASITION
RANGE _ @

CESTINATIUN

wmmm/

Figure 6-2 How the anchor watch alarm works
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Alarm Description

ALARMS

Cross track
error (XTE) alarm

Border alarm

Ship’s speed
alarm

Trip alarm

Silencing the
audible alarm

The cross track error alarm alerts vou when your vessel is off its
intended course. You may preset the alarm limit from 0.01
nautical miles to a maximum lane width of 99.99 nautical miles.
The alarm will be released if you go cut of the lane [imits.

TR AL, 2
STARTING - . Qo DESTINATICN
POSITION ANGE

R T

Figure 0-3 How the cross track error alarm works

The border alarm defines an area, comprised of two waypoints,
starting waypoint and destination waypoint, which you do not
want to cross, The alarm will sound when the boat crosses the
dred delined by the two waypoinis,

SHIF'S POSITION

Figure 6-4 How the border alarm works

STARTING
WAYPROINT

DESTINATION
WAYPOINT

The ship’s speed alarm sounds when the ship’s speed is higher
or lower than the preset speed alarm setting.

The trip alarm sounds when the trip distance exceeds the trip
afarm setting.

Press the CLR key. Note that a visual alarm remains on the
display until the reason for the alarm is removed.
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ALARMS

Arrival and Anchor Watch Alarms

Arrival and Anchor Watch Alarms

Arrival alarm

6-4

The arrival and anchor waich zlarms cannot be set together.
Choose one of them on the ARRIVAL/ANCHOR menu,

The arrival alarm alerts you when the vessel arrives at an inter-
mediate waypoint or a destination.

1. Press MENU and 3 1o display the alarm menu.

1:ARRIVAL/ANCHOR
2:XTE/BORDER
3:SPEED

4:TRIP MENU=_|

Figure 6-5 Alarm menu

2. Pressthe 1key to display the ARRIVAI/ANCHOR display.

ARRIVAL/ANCHOR
SELECTED—ARRI VAL
RANGE=0.50NM
ALARM—OFF #31

Figure 6-60 ARRIVALIANCHOR display

Figure 6-6 shows the factory-set arrival alarm settings: alarm
range, (.5 nautical miles, alarm off.

Using this setting while traversing a route, the unit will automat-
ically switch to the next intermediate point (showing range and
bcar'ing to that point) when the vessel is 0.5 nautical miles from
the intermediate point.

If you want to be alerted by audible and visual alarms when
the vesse! is 0.25 nautical miles frem an intermediate poing,
for example, continue with step 3.

3. Pressthe CLR key.



Arrival and Anchor Watch Alarms

ALARMS

Anchor watch
alarm

7.
8.

Press the ENT key if the displays shows ARRIVAL, (If it
shows ANCHOR, press the Change key to display AR-
RIVAL then press ENT.)

Enter arrival alarm range. In the example it is 0.25 nauticai
miles. Press 0, 2 and 5.

Press the ENT key.
Press the Change key 1o display ON,
Press the ENT key.

When the alarm setting is violated, the unit releases the audibie
alarm and displays "WCH"

The anchor watch alarm alerts yon when the vessel! is dragging
anchor.

1.

Press MENU, 3 and 1 to display the ARRIVAlI JANCHOR
display.

ARRIVAL/ANCHOR

SELECTED—-ARRI VAL
RANGE=0.25NM |
ALARM—OFF #3J

Figure 6-7 ARRIVALIANCHOR display

2,

3.

7.
.

Press the CLR key.

Press the Change key to display ANCHOR if the display
shows ARRIVAL.

Press the ENT key.

Enter anchar watch alarm range. To enter 0.1 nautical miles,
for example, press 0 and 1.

Press the ENT key.
Press the Change key to display ON.
Press the ENT key.

When the alarm setting is violated, the unit refeases the audible
alarm and displays "WCH."
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Cross Track Error and Border Alarms

Roth alarms cannot be turned on together. Select ane on the

XTL/BORDER display.
Cross track This alarm alerts when your vessel strays off the intended track,
error alarm due to wind, waves and other forces.

1. Press MENU, 3 and 2 to display the XTE/BORDER display.

XTE/BORDER
SELECTED—-BORDER
RANGE=0.00NM
ALARM—OFF #32

Figure 6-8 XTE/BORDER display
2. Press the CLR key.

3. Press the Change key to display XTE if it is not already
displayed.

4. Press the ENT key.

5. Enter cross track error alarm range. To enter 0.25 nautical
miles, for cxample, press 0, 2 and B.

6. Press the ENT key.
7. Press the Change key to display ON.
8. Press the ENT key.

When the alarm setting is violated, the unit releases the andible
alarm and displays "XTE."
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Border alarm This alarm sounds when the vessel crosses an imaginary line
stretched between two waypoints,

1.

Press MENU, 3 and 2 to display the XTE/BORDER display.

XTE/BORDER
SELECTED—XTE
RANGE=0.25NM
ALARM—OFF #32

Figure 6-9 XTE/BORDER display

2.

3

Press the CLR key.

Prcss the Change key to display BORDER if it is not
already displayed.

Press the ENT key.

Enter border alarm range. To enter 0.3 nautical miles, for
example, press 0 and 3.

. Press the ENT key.
7.
8.

Press the Change key to display ON.
Press the ENT key.

When the alarm setting is violated, the unit releases the audibie
alarm and displays "XTE."
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Ship's Speed Alarm

Ship’s Speed Alarm

6-8

This alarm sounds when the ship’s speed [s higher or lower than
the preset speed alarm setting. The procedure which follows
shows how to set the high and low alarm ranges for 30 knots and
5.5 knots.

1.

Press MENU, 3 and 3 to display the SPEED display.

SPEED
HIGH=100.0KT

LOW = 0.0KT
ALARM—OFF #33

Figure 6-10 SPEED display

2,
3
4.
3.
f.
7.
8.

Press the CLR key.

Press 0, 3 and 0 to enter 30 (knots).
Press the ENT key.

Press 0, 0, 5 and 5 to enter 5.5 (knots).
Press the ENT key.

Press the Change key to display ON.
Press the ENT key.

When the alarm setting is violated, the unit releases the audible
alarm and displays "SPD."



Trip Alarm ALARMS

Trip Alarm

The trip alarm sounds when the distznce run exceeds the trip
alarm setting. The procedure which follows shows how to set the
trip alarm for 1234.5 nautical miles,

1. Press MENU, 3 and 4 to display the TRIP ALARM display.

TRIP ALARM

TRIP = 123.0NM
TIME : 15h 6m
SET= 0.O0NM #34

Fuigure 6-11 TRIP ALARM display
Z. Press the CLR key.
3. Press the CLR key again.

4. Press the ENT key. All values are reset to zero and the
cursor moves to the next line,

5. Enter trip alarm. In the example it is 1234.5 nautical miles.
You would press

1, 12)3) 4] 5]

6. Press the ENT key.

TRIP ALARM

TRIP = 0.0NM
TIME : Oh Om
SET=1234.5NM #34

Figure 6-12 TRIP ALARM display, showing values set in above
procedure

When the alarm setting is exceeded, the unit releases the audi-
ble alarm and displays “"TRiP.”
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MAINTENANCE & TROUBLESHOOTING

This chapter covers maintenance and troubleshooting proce-
dures. Without regular maintenance, no machine can perform
its intended function.

Whenever you suspect the unit is not functioning properly fol-
low the troubleshooting table to try to restore normal operation,
If you cannot restore normai operation, the problem may lie
with a GPS satellite. In this case check satellite information for
suitability.
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Maintenance

Regular Proper care and maintenance of this unit are important for good

maintenance performance. A regular maintenance schedule should be estab-
lished and should at least include the items tabulated in Table

7-1.

Table 7-1 Items to be inspected on regular basis

“item Checkpoint o |

\ Sensor unit * Check tor damage. Replace if 1

! damaged. |

¢ Wipe off ice droplets, snow, bird |
droppings, etc. 1o prevent reception

- problems.

TSensor cable ® (Check for external damage. Replace if

‘ damaged.

\ ® Coanfirm it is firmly connected o

sensor unir and there is no water
: leakage. ]
Display unit ¢ Accumulated dust can be removed with -
I cabinet, LCD a soft cloth. If necessary you may use a |
. and keybhoard water-diluted mild detergent, DO NOT \
use chemical cleaners. ,

l Power cable ® Check for damage and tight connection.

t Ground ® Check for rust and tight connection.

! Clean or replace as necessary.

M NOTE: When the sensor cable connector (on rear of unit) is
disconnected, the almanac is cleared from the memory. The
wnit begins aperation with cold star, at next power on.

Replacement The fuse [n the power cable protects the unit from overcurrent
of fuse and equipment fault. If the fuse blows, find out the cause before

7-2

replacing it. Use only the rated fuse (one is supplied). Use of a
wrong fuse will damage the equipment and void the warranty.
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Troubleshooting for the User

The table which follows provides simple troubleshooting proce-
dures which the uscr may follow to restore normal operation. If
you cannot restore normal operation do not attempt to check
inside the unit. There are no user-serviceable parts inside. Any

repair work is best icft to a qualified technician.

Table 7-2 Troubleshooting table

IF... 'THEN... Remedy
you cannot turn on ® check for loosened connector, # Tighten connector.
the power ® check that the ship’s mains is on. | ® Turn on ship’s mains.
® check for blown fuse. & Replace fuse,
there is no position fix | ® estimated position may be off by | ® Go 1o menu #711 and
45 minutes after more than 10° from actual enter estimated
turning on the power position; it takes more than 45 position
minutes to acquire a satellite in
that condition,
¢ almanac data may be more than | ® Go to menu #45 and
one year old. execute cold start,
there is no position ® the sensor cable may be ~® Connect cable.
fixing whatsoever disconnected.
® check for water leakage at ® Replace if water
sensor cable connector, damaged.
® healthy satellite may have been & Display menu #43 to
deselected. verify satellite
selection.
# chcck receiver for frequency ® Display menu #43. If
deviation. deviation is more than
#3000 Hz, replace
_ display unit.
position is wrong ® chart system selection may be ® Gotomenu #721 and
wrong. check selection.
® latitude and longitude ® (5o to menu #722 and
correction values are not enter them.
. entered.
( ® sensor unit height entered is ® (o to menu #712 and
Wrong. check sensor unit
height for correctness.
position-fixing ¢ DOP setting may be too low. ® Goto menu #712 and
availability shorter (The factory setting is 20.) increase the DOP
than other vessels setting.

(Continued)
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MAINTENANCE & TROUBLESHOOTING

Troubleshaoting for the User

IF...

menu cannot be

displayed

THEN...

| Remedy

¢ you may be in the single menu
mode.

® To restore full menu
mode, press and hold
down the MENU key
while turning ou the
power.

data not output to
external equipment

¢ wrong data /O format selected.

# data Tx interval is set for "0",

| ® wrong setting on externat

equiprnent.
¢ wrong connection on GP-30.

& Select correct format
referring to pages 8-16
through 8-20.

® Select correct setting
referring to pages 8-16
through §-20,

& Check setting on
external equipment.

# The correct
connection is

GP-50) Ext. Equip
TXD-H + RXD-H
TXD-C' + RXD-C

"SER" appears

¢ the power is turned on atter
installation or the sensor cable is
reconnected.

® there is memory IC error.

i

® Turn off the power
and turn it on again.

® Do self test to confirm
faulty unit. (See next
page.) Replace faulty
unit (display or sensor)
according to error
readout.

"BER" appears

. ® (internal) battery voltage is fow.

® Request replacement
of hattery.

I "DER" appears

i
]

* Backup memory is corrupted.

® Do self test to confirm
faulty unit. (See next
page.} Replace faulty
unit (display or sensor)
according to error
readout.
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Checking Facilities

The GP-50 has several facilities which check it for proper oper-
ation, identify faulty devices, provide information or clear data.
These facilities are mainly for use by service technicians, how-
ever the user may find them useful for identifying operation
problems. The facilities are

® Self test

® Keyboard test

® Program no. display, and
& Data clear.

Self test This test checks both the sensor unit and the display unit for
proper operation. If the test results are sarisfactory the GP-30
displays OK next to unit name. The test is continuously exe-
cuted.

1. Press MENU, 7, 3 and 2 1o display the SELF TEST display.

SELF TEST—OFF
ANT P = ——

Figure 7-1 SELF TEST displav
2. Press the CLR key.
3. Press the Change key to display ON.

4. Press the ENT key to start the self test.

—® Number of times self test executed.

SELF TEST—0ON ™1

: 1@ CONTRAST setting
A N T ) O K The test raises and
DISP : 0K lowars cantrast

displaying iave! nere.

CONTRAST 1 #732

Figure 7-2 Seif test results (normal)

5. Turn off the power to escape from the test.
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Interprefing self test error display

The sclf test error display shows which devices on the antenna
unit and display unit are faulty. For error, "1" appears in a
column corresponding to offending device. The illustrations
below show the device represented by each column.

SELF TEST—ON 5
ANT :00100001
DISP :00010000
ICONTRAST 2 #7832

Figure 7-3 Self test results display, showing error for both sensor
unit and display urnit

¢ Sensor unit errar

ant o folofrinftfoft]i]
\/ (3 ;\\ 1A L
Not usad \ i \ ROM Error
o \ i ‘ -—@ RAM Error
Not used

l ]——-Q Back-up BAM Error
i i——4 RTC Error

Signal Processing Chip Error

® Display unit error
oisP : olofoli|ili]1]1]
K

] ROM Error

Not used |
Back-up RAM Crror
Lacal RAM Error
Battery Error

—-——8 S0 Error
(Communication error between
sensor and display units)

ROM: Read Only Memory

RAM: Random Access Memory

RTC: Real-time Clock {clock integrated circuit)
S10: Serial 1/O control



Checking Facilities MAINTENANGE & TROUBLESHCOTING

Keyboard/LCD test  This test checks both each key and the LCD for proper opera-

tion.

1. Press MENU, 7, and then press 3 twice to display the
KEY/LCD TEST display.

KEY/LCD TEST—OFF

|

KEY :
#733

Figure 7-4 KEY/LCD TEST display

2. Press the CLR key.

L

Press the Change key to display ON.

b

Press the ENT key to start the self test.

th

Press each key one by one. The key name appears on the
display if the key is functioning properiv.

6. Press the CLR key twice. All LCD segments should light.
7. Press the ESC key to return to the default display.

Program no. This display shows the program version no. for both the sensor
display unit and the display it

Press MENU, 7, 3 and 1 to display the PROGRAM VERSION
display.

IPROGRAM VERSION
ANT 2050610—-105

DISP 2050311—-101
#731

Figure 7-5 PROGRAM VERSION display

To escape, press the ESC key.
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Clearing data

7-8

You will need to clear data in the following instances:

® when position fixing is not achieved and the self test indicates
soIle error, or

® you want to delete all waypoints from the memory.

navigation data

The list which follows shows the items stored in the navigation
data memory.

temporarily stored positions
wWaypoints

routes

alarm settings

distance rnim setting

single menu mode setting
dimmer and comntrast settings

* & ® 0 & 80

L. Press MENU, 7,3 and 4 1o display the MEMORY CLEAR
display.

MEMORY CLEAR

NAV —OFF
NAV+SYS—0OFF #734

Figure 7-6 MEMORY CLEAR display

2. Press the CLR key. The cursor is under OFF on the NAV
line.

(99 ]

Press the Change key to display ON.

4, Press the ENT key. The buzzer sounds to show it is clearing
navigation data.
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navigation data plus system data

This facitity clears both navigaticn data and system data. System
data includes

* @&

estimated position, time and time difference

settings of DOP, sensor unit height and elevation mask angle
desclected satellites

chart system setting, L/L. correction values
magnetic variation
smoothing

units of measurement for velocity, range and sensor unit
height

output poil data selecliou, and

NAV display setting.

Press MENU, 7, 3 and 4 to display the MEMORY CLEAR
display.

Press the CLR key. The cursor is under OFF on the NAV
line.

Press the ENT key 1o move the cursor to the NAV +8YS
line.

Press the Change key to display ON.
Press the ENT key. Then,

® the buzzer sounds to show it is clearing navigation data,
® factory settings are restored, and
® cold start is executed.
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Satellite Information

The SAT menu displays various information about the GPS
satellites.

Signal level ‘T'his display shows the signal level of up to eight satellites, The
display range is 0 10 999. A figure above 200 is considered
normal. A figure iess than 100 means maifunctioning satellite or
satellite is In shadow sector.,

1. Press MENU and 4 to display the SAT menu.

V:LEVEL 5: ALMNAC]
2:ELV

%:HEALTH
4:FUTURE MENU=_

Figure 7-7 SAT menu
2. Press 1to select LEVEL.

02:309 12:653

03:481 13:862

06 :595 14:471

1ﬁ1r:4§7 15:113#41
\ L e SiGNALLEVEL

\—-4 SATELLITE NUMBER

Figure 7-8 Satellite signal level display

7-10



Satellite information

 MAINTENANCE & TROUBLESHOOTING

DOP value and
elevation angle

This display shows the DOP value and elevation angle of up to
eight GPS satellites.

Press MENU, 4 and 2 to display the ELV display.

02:15° 12:45° DOP
03:47° 13:23° 1.5
06 :73° 14:61°

1}!‘1:15‘8° 15:10° #42

T

@ OP
VALUE

\ \ -—o ELCVATION ANGLE
SATELLITE NUMBER

Figure 7-9 ELV display

The DOP alarin threshold is set to 20 at the factory. The DOP
value on the ELV display changes with satellite movement. If
the DOP is more than 20 the buzzer sounds and the indication
“DOP" blinks on LCD. This is (o alert you that position informa-
tion is unreliable.

Deselecting
satellites

When you hear of a malfunctioning GPS satellite desclect it on
the HEALTH display.

1. Press MENU, 4 and 2 to call up the HEALTH display.
___—@NUMBER OF
—— HEALTHY
HEALTHY 17~ SATELLITES
UNHLTHY:03 05 O 6demaLrunc.
TIONING
DISABL =

SATELLITES
FREQ: +580Hz #43

\—~—0 FREQUENCY DEVIATION BETWEEN
RECEWVED FREQUENCY AND GP-50
INTERNAL FREQUENCY

Figure 7-10 (Satellite) HEALTH display

2. Press the CLR key. The cursor blinks on the DISABL line.
Any satellites previously deselected are restored.

-

3. Input satellite(s) vou want to deselect. You can input vp to
three.
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Satellite Information

Satellite schedule

7-12

Other information displayed on the HEALTH display

¢ HEALTHY: Number of healthy satellites.

® UNHLTHY: Unhealthy satellites. (These are satellites
deselected by GPS; they are automatically deselected from
use in position fixing,)

¢ FREQ: Receiver frequency deviation between received fre-
quency and GP-50 internal frequency. If the figure is more
than =3000 Hz replace the display unit.

This display shows the time range in which GPS position fixing
is available,

Press MENU, and then press 4 twice to display the SATS IN
VIEW display.

SATS IN VIEW }
1:——!1~—>12:59
2:13:45—>14:16
3:14:30—»>—:-—-—#44

A

T+ME LPOSITION FIXING END TIME
DIVISION (If available until present time of
NUMBER the rext day “--:--" appears.}

POSITION FIXING

STARTING TIME

(It present time [s past starting time

"-.--" appears.)

Figure 7-11 SATS IN VIEW display

Interpreting the SATS IN VIEW display

Using Figure 7-11 as an example, the following shows the mean-
ings of the indications on the SATS IN VIEW display.

® The second line shows that from the present time to 12:59
pasition fixing is avaiiable.

® From 13:00 to 13:44 no position fixing is available.

® The third iine shows that position fixing is available from
13:45 to 14:16.

¢ Trom 14:17 to 14:29 no position fixing is available.

® From 14:30 to present time of next day position fixing is
available.
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Almanac receiving
time

When position fixing is available round-the-clock the following
display appears.

SATS IN VIEW

24 HOURS O0OK

!

#44

7-12 Display for round-the-clock position fiving availability

You can view what time the almanac was received. I it is more
than one year ago, execute cold start.

1.

Press MENU, 4 and 5 1o display the ALMANAC display.

ALMANAC

31 OCT 92 13:
COLD START-ON
SAT NO.=24

i

11U

#45

@ DATE AND
TIME
ALMANAG
RECEIVED

Figure 7-13 ALMANAC display

2.

Confirm the date. If it is more than one year ago, proceed to
step 3 to execute cold start.
Press the CLR key.
Press the Change key to display COLD START ON,
Press the ENT key.
l'o complete cold start quicker, input satellite (no.) which is
in line-of-sight. {You couid contact a nearby ship to find this
information.)
Press the ENT key. It takes about 15 10 45 minutes to execute
cold start.
NOTE: Estimated position should be within ten degrees. If
rmore than ten degrees it may take more than 43 minutes to fix
position.
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This page intentionaily left blank.
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INSTALLATION

This chapter covers installation. Instatlation mainly consists of

& siting and mounting the display unit and the sensor unit
¢ connection of sensor cable

e connection of external equipment, and

® connection of power source,



INSTALLATION

Display Unit

Display Unit

Mounting
considerations

Mounting
methods

8-2

I[nstall the unit where the LCD can be easily viewed and the
keyboard can be easily operated. Be sure to leave sufficient
space on the sides and the rear of the unit for maintenance
purposes. Leave a little slack in cables so the unit can be dis-
mounted from the hanger with the connectors connected.

In addition to the aforementioned points, observe the following
precautions.

® I ocate the unit out of direct sunlight because of heat which
can build up inside the cabiner.

® The temperature and humidity of the mounting location
should be stable and moderate.

® | ocate the unit away from exhaust pipes and venis.

The mounting location should be well ventilated.

® Mount the unit where shock and vibration are minimal.

The display unit can be mounted in a trunnion mount or flush
mounied in a panel (two styles, optional mounting kits re-
quired). The trunnion mount offers mounting on a bulkhead, a
tabletop, or on the overhead. Figure 8-1 illustrates the mounting
methods.

— IH
D.J:_;DDDDP
DDDDDJCq

ILU_D

ERR |

Il/ e

TABLETOP OVEHHEAD

N

'T:~VDD- :
B O e o 3 [

FuDr'CD:C

FLUSH MOUNT (F-TYPE) FLUSH MOUNT (3-1YPE)

Figure 81 Display unit mounting methods



Display Unit

INSTALLATION
L.CD viewing The display unit employs an LCD to display navigation informa-
angle tion. After mounting the display unit, adjust the contrast so the

display can be easily seen,

Mounting Tabletop and overhead mountings

Figure 8-2 gives the mounting dimensions fur the tabletop and
overhead mountings.

J

M e e —

18747 S~ e <> All dimensions in millimeters.
L \y‘vt <> For better support, use huts and
o - bolts instead of tapping screws.
-

< Leave sufiiclent space on sides
and rear of unit for maintenance.
See outline drawing for
recommended maintenance
3pace.

Figure 8-2 Mounting dimensions for tabletop and overhead
mountings
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INSTALLATION Display Unit

Flush mount (S-type)

‘This mounting method requires the S-type flush mount kit.

—

' Name | Type Code No.
. S-type Flush Mount Kit | OP20-17 000-040-720

Figure 8-3 gives the mounting dimensions for the S-type flush
mount.

2N
. Y O)

g
)

A

< All dimensions in millimeters.

< Leave sufficient space on sides
and rear of unit for maintenance.
See outline drawing for
racommended maintenance
space.

Figure 8-3 Mounting dimensions for S-type flush mount
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INSTALLATION

Flush mount (F-type)

This mounting method requires the F-type fiush mount kit.

Name

Type Code No.

F-type Flush Mount Kit

0OP20-18 000-040-721

Figure 8-4 gives the mounting dimensions for the F-type flush
mount,

< All diimensions in millimeters.

< Leave sufficient space on sides
and rear of unit for maintenance.
Ses autline drawing for
recommernded maintenance
space.

Figure 8-4 Mounting dimensions for F-type flush mount



INSTALLATION Sensor Unit

Senéor Unit

Mounting When selecting a mounting location for the sensor unit keep in
considerations mind the following points.

¢ Install the unit out of the radar beam. The radar beam
will obstruct or prevent reception of the GPS satellite signal.

¢ Be sure the location offers a clean line-of-sight to
satellite. Objects within line-of-sight to a satellite, for exam-
pie, a mast or funnel, may prevent reception or result in
long-lasting “Acquire” or “INT” (interrupt) condition.

¢ Keep the sensor unit clean. ice, snow, bird droppings, ete.
on the sensor unit can prevent or obstruct reception.

Mounting The figures which follow show example sensor unit mounting
location locations for various types of vessels.
Large vessel

LOOP ANTENMA | Rx wHIP WHIP ANTENMA
ANTENNA (VHF)
Tx WHiP
! ANTENMA
IMMARSAT - 1My
ANTENNA kL)\h "“Q) N
N GPs
— 8 .Li_; SENSOR
D
h | T
‘-K\ - : @‘" -
W, b | 1 . .
VAN AN 4 &
\\\\\%3\\\\:% 0
N2 B
— Tx ANTENNA
RADAR (MFHF;
MAIN MAST ’
UL L.
No. Distance No, Distance
[} nue than 0.5m @ moere than lm

1 @ | more than 1m | @ | Depending on mast diameter of @

l )] | more thon 4m ) mast diameter 10cm = more than 1.5m
@ ‘ wore than 4m @ mast diameter 30¢m = more than 3m
B | more than 1.5m 40 [ more than 3m
@® | not within radar beam | @0 | more than Bm

Figure 8-5 Separation distances among GPS sensor unit and
other antennas



Senszor Unit INSTALLATION

Sport fisher

N MOUNT HERE

AT s M’;

e e T T S T e T

Figure 8-6 Sensor unit mounting location on a sport fisher, using
the right angle mounting base

Power boat-flybridge

MOUNT HERE

Figure 87 Sensor unit mounting location on a power
boat-flybridge, using the right angle mounting base

Sailboat-permanent backstay

MQUNT HERE

Igure 8-8 Sensor unit mounting location on sailboat-permanent
backstay, using mast mount
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INSTALLATION

Sensor Unit

Mounting

The sensor unit base is pre-threaded with Unify threads for
screwing it into @ mounting base. Fable 8-1 gives the specifica-
tions of the threads,

Table 8-1 Specifications of sensor whit threads (nm)

| Thread | Threads per Pitch | Outer |
Name  25.4 mm (1 inch) | Dimensions
x4 | 14 18143 | 24.15 ‘
_UNS

The unit can be installed three ways: fasten to a mast by mount-
ing bracket and hose ¢lamps, or using one of two types of sensor
unit mounting hases.

W CAUTION: The sensar unit may crack if overtightened, Hand
tighten then turn unit additional 1/4 turn.

Mast mounting

This method uses a mounting bracket and two hose clamps to
fasten the unit to a mast.

I Name nype [Code No. [
Mast MountKit  [CP20-0111 | 000-040-722 |

— MAST

MOUNTING La

BRACKET

Figure 8-9 Mast mounting



Sensor Unil INSTALLATION

Right angle mounting base (mounting angle -5° to +33°)

The right angle mounting base (option) is commonly used on
power boats which have a flybridge. Fix the mounting base to
the mounting location with tapping screws (supplied).

Name Type ' | Code No.
| Right Angle Antenna No.13-QA300 | 000-503-239
“Mounting Base ’

Figure 8-10 Right ungle mounting base, showing available
mounting angles

L-ungle mounting base (mounting angie +32° to +98°)

The L-angle mounting base {option) is often installed on power
hoats with no flybiidge and sutlboats with runsning backsiay, Fix
the mounting base to the mounting location with tapping screws

(supplied).

 Name )  Type Code No.
[-angle Antenna N0.13-QA310 | 000-803-240
Mounting Base

32°

0° . —
i \\"
\\ N
+32°~+ 585" +657~+98°
Figure 8-11 L-angle mounting base, showing available mounfing
angles
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Sensor Unit

Maintaining vent
hole function

Theft protection

8-10

There is a hole at the boitom of the lower housing. This hole
prevents moisture from being drawn into the sensor unit during
armospheric changes and allows trapped humid air to escape.
When the sensor unit is fixed to a threaded pipe this hole cannot
perform its intended function, Therefore, do the fellowing when
the sensor unit s fixed to a threaded pipe.

Procedure

As shown in the figure below, drill two holes of 3 mm diameter
through th pipe.

m UPPER
- } HOUSING

LOWER
HOUSING

Yent Hole

Hoie of about

ammin diameter B ™~ L

P

Itis aregrettabic fact of modern life that small clectronic equip-
ment attracts thieves. Because the sensor unit is simply screwed
into a mast or mounting base it can be easily removed. For this
rcason you should consider removing the unit after you arc
finished far the day, or permanently fastening it to the mast.

Driil a hole of ¥3.0 in diameter about 10 mm above the bottom
of the sensor unit. Insert spring pin (supplied) into the hole by
using a wooden hammer.

SPRING PIN

23.0 5 K’\ — WOODEN HAMMER
- ér /g@’ _

GG

Figure 8-12 How to permanently fasten sensor unit to mast



Sensor Unit

INSTALLATION

Connection of
sensor cable

Sensor cable
length

Connect the sensor cable to the sensor unit. For mast mounting,
secure the cable to the mast with cable ties, starting at the sensor

unit. Leave slack in cable between first cable tie and connector
to provide connector strain relief.

Leave slack in cable €
here to provide \?‘1—_(
cannector strain relief. |

CABLE
TN TE

I

Figure 8-13 Securing cable to mast

The standard cable is 15 m long. Lengths of 30 m and 50 m are
optionaily available. USE THE FULL LENGTH OF CABLE;
NAMELY, NO SHORTENING CR SPLICING ALLOWED. if
necessary “loop” excess cable.

Name | Type Code No.
Sensor Cable 2050189 *30 m* 00-129-013
| 2050190 350 m* 000-129-014
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INSTALLATION

Wiring

Wiring

Sensor unit

Power cable

g-12

Sensor Cahle

Figure 8-14 shows the basic connection method.

0.0PS CATAOUT StNSOH zaveR L=

= g% r e

rﬁ

N Slgnal Cabie

N

Figure 8- 14 Connection of sensor unit, display unit, power cable,
ground and cxternal equipment

The sensor cable is prefitted with a connector at each of its ends.
Connect the sensor cable to the SENSOR cennector on the rear
of the display unit. As noted earlier use the full length of the
cable. Any excess cable should be bound and placed where it
will not be damaged.

The display unit can be powered by any 1 to 35 VDC power
supply (battery). Connect the end of the power cable with a
connectar to the POWER connector on the rear of the display
unit. Connect the other end to the power supply; red wire to the
plus (+ ) terminal and the black wire to the minus (-) terminai.
For 100, 110, 2043 or 220 VAC power supply, an optional rectifier
(PR-62) is required.



Wiring

INSTALLATION

Ground

External
equipment

The GP-50 contains several CPUs. When they are operating,
they discharge noise, which can interfere with a direction finder
and other radio equipment. If the GP-50 is interfering with
radio equipment ground it as follows.

¢ The ground wire should be 1.25sq or larger.
® The length of the ground wire should be as short as possible.
* Connect ground wire to ship’s ground by silver-ailoy brazing.

The DATA OUT connector outputs GP-50 dala 10 external
equipment such as radar, echosounder and plotter. A signal
cable comes with the accessories for comnection of external
eyuipimgnt. One end ol the cable is prefited with u connector,
Connect it to the DATA OUT cennector. Attach a connector
{local supply) to the other end of the cuble and connect the cable
to external equipment, A cable with connectors prefitted 1o
both ends of the cable is available as shown in the table below.

@me . l Type Code No. !
| Cable Assy. 2080204 000-129-015
| *15m*
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INSTALLATION Receiving the Aimanac

Receiving the Almanac

Afterinstalling the unit, the first thing to do is turn on the power.
At the first power on the error indication "SER" appears. Turn
off the power and turn it on again, Then, the receiver starts
looking for a satellite to receive the almanac. The first-time
reception of the almanac takes from 15 1o 45 minutes. Addi-
tional time is necessary if the position shown on the display is
not within 10 degrees of actual position or there is no sateilite in
line-of-sight,.

The procedure which follows shows how to receive the almanac
and enter estimated position.

1. Turn on the power.

2. Press the MENU key. The buzzer sounds and the foilowing
display appears.

'csT 16: 56U

38° 0.000N |
123° 0.000W

0.0KT cC 0°]

Figure 8-15 Default display, cold start condition

3. Press MENU and 7, and then press 1 twice,

LAT = 38° 0.000N
LON =123° o.oooM
DATE=D30M04Y91 |
TIME= 0: O0U #711

Figure 8-16 Estimaied position setiing screen

4. Press the CLR key.
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Recsiving the Almanac INSTALLATION

Ln

Enter estimated latitude. If your latitude is 35 degrees 44
minutes North, for example, press

3] (5] [a][a] [enT]

B NOTE: The CLR key clears wrong data. The Change key
changes North latitude to South latitude, West longitude to
East longitude and vice versa.

6. Enter estimated longitude. To enter 135 degrees 21 minutes
East, for example, press

(4] (3] 78] [2) (1] [ crange ] [En7]

7. Press the ESC key. The latitude and longitude vou entered
appear on the display.

8-15



INSTALLAT!ION

Connection of Extarnal Equipment

Connection of External Equipment

Output data
format

Talker

8-16

The GP-50 not only fixes its own positicn but also can output
navigation information to external equipment. For example, it
can output position data to 4 radar or echosounder for display
on their display screen. You can convert a Loran Plotter to a
GPS Plotter with position data from the GP-50. Efficient auto-
matic steering with an autapilot is available by outputting data
such as cross track error and range and bearing to waypoint.

Before selecting data to output, confirm what data the external
equipment requires, Output necessary data only. Outputiing
unwanted data can cause receiving problems at the external
equiptrient.

The GP-50 can transmit data in CIF, NMEAQO183 or
NMEAOQ180S data formats. Table 8-1 describes the output data
formats.

Table 8-1 Qutput data formats

Bﬁtput Format |Remarks
CIF CFURUNO’'s own unigue output data
] format, Select this format to output data
to FURUNO) equipment.
NMEAO183 [ Select this to output data to makes of

| equipment other than FURUNO. This
format is the National Marine
Electronics Association’s industry
L  standard.
‘ NMEAD180S This format is the predecessor to the
NMEAQ183. Select it if your autopilot
\ uses this format.

AlINMEA data transmitted by murine ¢lectronics equipment is
prefixed with g two character code which tells external equip-
ment what equipment is transmitting data. This two character
code is called the talker. The GP-50 contains the talkers GPS,
LC, LA DEC, DR, and OMG.

Because GPS is a relatively new system some early equipment
do not recognize the GPS talker name. In this case transmit data
using a conventional talker, one the equipment recognizes, such
as Loran C.



Connection of External Equipment

INSTALLATICN

Data format and
data output
availability

The type of data which can be transmitted depends on format.

CIF

Time, latitude, longitude, ship's speed, course, range, bearing to
waypoint, altitude

NMEA0183

AAM: Arrival alarm

APA:;  Autopilut [ormat A

APB: Autopilot format B

BOD: Bearing to TO waypoint from FROM waypoint

BWC: Range and bearing to waypoint (great circle navigation)

BWW: Bearing to waypoint

GGA: GPS position fixing condition (time of fix, latitude,
tongitude, receiving condition, number of satellites used,
DOP)

GLL: Latitude and longimde

RMB: Geueric navigational information {cross track error,
steering direction, starting waypoint no., destination
waypoint no., latitude and longitude of starting way-
point, latilude and longilude of destination waypoint,
range and bearing to waypoint, range and bearing from
present position to destination waypoint, velocity to
destination, arrival alarim)

RMC: Generic navigational information (UTC time, latitude,
longitude, ground speed, true course. day, month, vear)

VTG Actual track and ground speed

WCV:  Waypoint closure velocity

WNC: Range to TO waypoint in great circle

WPL:  Waypoint position

XTE: Cross track error

ZDA: UTC, local zone time

Z1LZ: UTC, day, month, yeur

ZTG: Time to go to waypoint

NMEA01803

Cross track error data

817



INSTALLATION Connsction of External Equipment

Selecting CIF To output data in CIF format;

format
1. Press MENU, 7, 2 and 6 to display the DATA FORMAT
display.

DATA FORMAT
FORMAT—CIF
TALKER—GPS
INTERVAL v #7286

Figure 8-17 DATA FORMAT display

2. Pressthe CLR key.

3. Press the Change key to display CIF.
4. Press the ENT key.

5. Press the Change key to select talker name if different from
GPS;

® LC (Loran C)

¢ 1 A (Loran A)

® DEC (Decca)

® DR (Dcad Reckoning)
¢ OMG (Omega)

6. Press the ENT key. The INTERVAL display appears. This
screen is for setting data output transmission interval,

INTERVAL !
L/L=01 ALT= 1 |
S§/C= 1

R/B=60 v #7286

Figure 8-18 INTERVAL display

The factory setting is

® Latitude, longitude, speed, course and altitude: 1 second
¢ Range and bearing: 60 seconds

Output interval is available in 01, 02, 03, 04, 03, 10, 12, 15,
20, 30, 40, 50, 60 and 90 seconds.
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Connection of External Equipment INSTALLATION

Selecting
NMEAQC183
format

W NOTE: To disable output enter 00.

7. Enter transmission interval, and then press the ENT key.

Control is returned to the INTERVAL display. To confirm
settings, press the Arrow key.

To output data in NMEA(183 format;

1. Press MENU, 7, 2 and 6 to display the DATA FORMAT
display.

2. Press the CLR key.
3. Press the Change key to display NMEAG183.
4. Press the ENT key.

3. Pressthe Changekey to select talker name if different from
GPS.

6. Press the ENT key. The INTERVAL display appears. This
screen is for setting data output transmission interval.

INTERVAL B 0% —@TXRATEOF
OPERATION
AAM=043
APA=
APB= ¢ A #7286
—@ QUTPUT INTERVAL (SEC)
—@ TYPE OF QUTPUT DATA

Figure 8-19 INTERVAL display

7. Enter transmission interval according to output data, and
then press the ENT key. Enter 00 to disable output. If it is
not necessary to change data, press ENT or the Arrow key.

Rate of operation

The TX rate of operation is the percentage of data output in one
second, and It appears at the top right-hand corner on the
screen. If short intervals are assigned to many sentences, the
rate of operation increases as illustrated below. A rate of oper-
ation exceeding 100% is impractical. For better performance,
the rate of operation should not exceed 84%, the factory setting.

Tx }-—{ Tx l—l Tx —l——
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INSTALULATION Cannection of External Equipment

Selecting To output data in NMEAQ1808 format:

NMEA0180S

format 1. Press MENU, 7, 2 and 6 to display the DATA FORMAT
display.

2. Press the CLR key.
3. Press the Change key to display NMEA180S.
4. Pressthe ENT key.

INTERVAL

INTV=03

v #7286,

Figure 820 INTERVAL display

3. Enter transmission interval according to output data, and
then press the ENT key.

§-20
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Specifications APPENDIX

ENVIRONMENTAL CONDITIONS

Temperature Sepsor unit: -30 to +70°C
Display unit: -10 to 55°C

Humidity 95% at 45°C (both sensor and display units)
Watertightness Conforms to IEC529IPX6 (both sensor and display units)
Shock 1to 12.5 Hz—3.2mm pp

12,5 10 25 Hz — (.8mm pp
25 to 50 Hz —0.2mm pp
(both sensor and display units)

Weight Sensor Unit: 0.5 kg
Display Unit: 0.7 kg



APPENDIX

Equipment List

Equipment List

Complete Set

Name Type Qty | wit (kg) | Remarks
Sensor Unit GPS-011 ' 0.5
Display Unit GPD-011 i 0.7 w/hanger

Installation Materials | CP20-01100

1o mast mounting kit

CP20-01110 | ;

w/mast mounting kit

Spare Parts (sp20-00500 1 |

PR-62

|

Rectifier

For 1107220 VAC,
option

Spare parts (SP20-00500: Code No. 000-040-717)

AN 2 o - X T‘_“J“J_'I FGRO-4 24
-, AcL25Y
FUSE GZEJ:)__I.’G
00p-549-0G2

Installation Materials < CP20-01100: Code No. 000-040-712
(not incinded mast mounting kit) >
< CP20-01110: Code No, 000-040-723 >

@By — 7 M
SIGNAL CABLE asgY.

Q@W‘\_‘@[ “Em

DL S PR F N R

[E¥~3A T/0D.15-2F
*5M»}

£00-117-603

INSTALLING SPACER

+

1‘

100-183-271

' ;

|

mowm 2 - K MI-A25PHI014-050
(V¥ 0, 75K2C +3M4) i
PONES TADLE 000 128-512
B ALOSPr o0z 150
> — 7 on #H R (i (VY 7/0. 13 (dP)+vy
i2/g. 18 0IP)elsMe) [ 1
CADLE ASSY. T s | 000-129-012
20
Pb3 Ll ety A H*’] 5X20 1 sus3o4 )
D Tes
FTAPPING SCREW @JDDDHHLI TSy g
RN ERERE, 1¢ 3X14 SUS304
5 f & !
WAYE S wrtapread |68
¥AVE SPRING PIN 700 504-855 Ti,J
A A A R P—— No. 5356 5U5304
nj.:g 9 Z
HOSE CLARP ' 100-504-800
Mast
" 4 i o 20-007-3011~2 ‘ Mounting
A —TY SUs304 i Kit *1
PIPE @ 100-183-262 H
W 4 M o 2 A n 10-007-3012-1 JJ
- 505304



Equipment List

APPENDIX

Optional Installation Materials

! Name Type Code No. Qty | Remarks
-Sensor Cable Assy. 2080189 *30m* | 000-129-013 1

Sensor Cable Assy. | 2050190 *30m* | 000-129-014 1 | Select one of two

Cable Assy. 2050204 *15m* | 000-129-015 1

S-type Flush Qr20-17 000-040-720 1 For mounting display
. Mount Kit unit
| F-type Flush OP20-18 000-040-721 1

Mount Kit

Right Angle Antenna | No.13-QA300 000-803-239 1 .*2

Mounting Base

L-angle Antenna Ne.13-QA310 | 000-803-240 1 1*3

Mounting Base

Mast Mounting it

Crz2o-01111

(04-370-100

D-GPS Kit

0P20-23

000-044)-821

Select one of *1, *2, and *3.



APPENDIX

Menu Tree

Menu Tree

: ROUTE

: CALC

» ALARM

: SAT

- DIMMER

SETUP

The menu tree helps you find a desired menu number quickly.
The numbers in the tree are the numeral keys you press to
display a menu. For example, if you want to test the keyboard,

the menu number is 733,

1: SELECT ROUTE
2 : PLAN BOUTE

. CALCULATE R/B
- MANUAL TTG

: XTE/BORDER
: SPEED
. TRIP

LEVEL
-2 ELV

T HEALTH
 FUTURE
: ALMNAC

: DIMMER
CONTRAST

T =
| L

—5
— 6 :
— 7

CINIT

C8YS

- ARRIVAL/ANCHOR

LiL
ALT
MCDE

SINGLE

: DATUM

s AL

: MAG

: SMOOTH
DUNITS

: DATA

T NAV

. PROGRAM

D SELF TEST

: KEY/LGCD TEST
- CLEAR



APPENDIX

Time Qifferences

Time Differences
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APPENDIX ‘ Waypoint Log

Waypoint Log
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INDEX

A

Ahbreviations on display screen, 2-6
Alarms
anchor watch alarm description, 62
anchor watch alarm presetting, 6-3
arrival alarm description, 6-2
arrival alarm presetting, 6-4
border alarm descriplion, 6-3
norder alarm presciting, §-7
cross track error alarm description, 6-3
cross track crror alarm presetting, 6-6
ship’s speed alarm description, 6-3
Ship's specd alarm presetting, 6-3
Ivip alarm description, 6-3
trip alarm preserting, 6-9
Almanac
description, 1-3
displaying receiving time, 7-15
Anchor watch alarm
deseripuon, 6-2
preselting, 6-3
Arrival alarm
description, 6-2
presetting, 6-4
Audible alarm silencing, 6-3

B

Border alarm
descripion, 6-3
presetiing, 6-7
Brightness adjustment, 2-10

c

Cross track error
in route navigation, 4-11
interpreting graphic display, 3-14
to destination waypoint, 3-14

Cross (rack error alarm
description, 6-3
preselling, 6-6

D

Delete
unlividual waypoint, 3-8
point on a rowe, 4-7
route, -8
Destination waypoint
canceling, 3-12
cross track crror to, 3-14
Estimated Time ol Arrival (ETA), 3-16
range and bearing to, 3-13
selecting, 3-10
Time-To-Go {TTG), 3-16
Velocity To Destination {VTD), 3-16
Display
DOP value and elevation angle, 7-12
program version no., 7-7
range and bearing 10 destination waypoint, 3-13
satellite schedule, 7-13
satellite signal level, 7-11
saved (present) position, 2-16
waypeint list, 3-7
Display sercen
abhreviations, 2-6
adjusiment of brightness, 2-10
adjustment of contrast, 2-11
symbols, 2-6
Distance run, 5-3

B ork T Bred e 511 FWer peaiafs. S L
Caleulating range and Learlog betweon two points, 52y functions keys, 2-8

Caloalating lime 40o-g0 Detween two waypoats, 33
Cancel
destination waypoiut, 3-12
route navigation, 4-12
Chart
entering correction valug, 5-8
seiecting, 5-7
Clear
all waypoints, (incl. navigation data), 7-8
navigation data plus svstem data, 7-9
wrong daia, 2-%
Cold start
description, 2-3
manual, 7-13
Contrast adjustment, 2-11

index-1

E

Elevation mask (angle), 53-19
Enter
automatic magnetic variation, 5-9
chart correction value, 5-3
data, 2-8
estimated position, 2-12
mantal magnetic variaton, 5-10
scnsor unit height, 2-14
time diflerence, 2-13
Estimated Time of Arrrival (ETA) 1o destination
waypoint, 3-16



INDEX

F MENU key, 2-9

F | MOB (Man OverBoard) key, 2-15
use replacement, 7-2

N

G .
NAYV displays
Geodctic datum, 5-7 description, 5-12
GPS presetting, 5-14
accuracy, 1-3
description, 1-2
how receiver finds its position, 1-3 P

Position fixing mode, 5-19

| Present position
_ ) saving as waypoint, 3-5
Installation entering estimated, 2-12
connection of external equipment, 8-16 — §-20 saving, 2-16
connection of sensor cable, 8-11 Program version no. display, 7-7

display unit mourting considerations, $-2
display unit, F-type flush mount, 8-5

display umit, S-type flush mount, §-4

display unit, standard equipment mounting, 8-3

receiving of almauac, 8-14 R/D key, 3-13, 4-10

selecting CIF format, 8-18 Range and bearing calculation hetween two points, 5-2
selecting NMEAQ1R3 {ormat, 8-19 Rangg und bearing, (o destination waypoint, 313
selecting NMEAQ180S formal, 8-20 Range and bearing to intermediate point on a
sensor unit L-angle mounting base mount, 810 route, 4-10

SENsor unit mast mounting, 8-9 RECALL key, 2-17,3-5

sensor unit mounting considerations, 8-6 Recalling saved {present) position, 2-17

sensor dnit wouating location, 8-6 Route vavigation

sensor unit right angle mounting base mount, 8-9 canceling, 4-12

sensor unit theft protection, 8-10 cross track error, 4-11

wiring, 8-12 - 8-13 deleting a point on a route, 4-7

deleting route contents, 4-8
following a route, 4-9

K range and bearing to intcrmediate point, 4-10
wegisluring a route, 4-2
Keyboard, 2-7 replacing a point ou 4 route, 48
dual function keys, 2-8 restoring a temporarily deselected point {o a route, 4-7
response conventions, 2-8 temporarily deselecting a point on a roate, 4-6

testing, 7-7

S
L .
Salellite
LCD test, 77 deselecting, 7-12
displaying almanac r¢ceiving time, 7-15
displaying DOP value and elevation angle, 7-12
M displaying schedule, 7-13
. . displaying signal level, 7-11
Magnetic variation SAVE Eeyy 2 gmg
aukomatic, 3-9 Saving present position, 2-16
‘manual, 5-10 Saving present position as waypoint, 3-3
Maintenance . Saving stored position as waypoint, 3-3
clcaning and checking, 7-2 Self test, 7-5
. t
replacing fuse, 7-2 Sensor unit height
Memory

changing unit of mcasurement, 5-11

clearing navigation data, 7-8 cntering, 2+ 14
L2

clearing navigation data pius system data, 7-9
Mcnu, 2-9

Index-2
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Ship’s speed alarm
description, 6-3
presetting, 6-8

Single menu-mode, 3-17

Smoothing
description, 5-15
presetting, 5-16

Symbols on display screen, 2-6

T

Time difference cntry, 2-14

Time-Ta-Go (TTG)
calculation of between two waypoints, 5-3
to destination waypoint, 3-16

Trip alarm
description, 6-3
presetting, 6-9

Troubleshooting
deselecting satellites, 7-12
display satellite signal level, 7-11
dispiaying almanac receiving time, 7-t5
displaying DOP value and elevation angle, 7-12
displaying program version no., 7-7
keyboard/LCD test, 7-7
self test, 7-5
troubleshooting table, 7-3

Typographic conventions, 2-2

u

Unit of measurement {changing unit for speed, range,
and sensor unit height), 5-11

v
Velocity To Destination (VTD) waypoint, 3-16

w

Warm start, 2-3
Waypoint
canceling destination waypoint, 3-12
clearing all, 7-8
deleting ndividual, 3-8
entry by latitude and longitude, 3-2
entry by present posttion, 3-3
entry by previously saved position, 3-3
selecting destination waypoint, 3-10)
Waypoint List, 3-7
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