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Important Notice

Manual Keep this manual in a safe place where you can quickly access it. This manual must be passed
to any new owner of the GPS NAVIGATOR when it is transferred.

The Global Positioning System (GPS) consists of a total of 28 GPS satellites that orbit on the earth, enabling you to calculate your position
anywhere in the world, 24 hours a day if you can receive satellite signals. However, these satelfites are controlled by the U.S. DoD and the
satellite position and speed may be changed slightiy without notice due to U.S. military strategy. Also, radio emission may be interupted due to
equipment testing or adjustment or changes in their orbit, causing your positioning to fail. During actual navigation, carefully compare the
calculated data with all available navigation sources such as Loran C, Decca, other navigators, charts, visual navigation, depth, water tempera-
ture and others. It is your responsibility to make navigation judgments.

About the positioning accuracy:

The GPS positioning accuracy is inhibited due to U.S. military strategy (SA). When the PDOP is 3 or less and when the GPS satellites are well
positioned in orbit, you can expeci 95% of positioning data in the accuracy within 100 m. The remaining 5% of data may have errors to 200 m
or more. If the antenna unit is shaded, or if the satellites are not positioned well, the PDOP may drop and it is possible the 95% of positicning
data may have errors exceeding 100 m.

DGPS operation note:
Your position can be inproved by DGPS correction. When you are commumcatmg with other ships, you may be using the DGPS correction
position and they do not. You should advise them your position is DGPS originated.

Pictorials

This manual uses some of the following pictorials to help in the understanding of safety instructions. Always follow
these instructions carefully.

WARNING Always follow this instruction to prevent injury or lost of life.

CAUTION

Follow this safety instruction to avoid personal injury or damage to your property.

> >

Symbol “/\" is a CAUTION or WARNING label describing the safety warning. (This
symbol is an Electrical Shock warning label.)

Symbol Q" is an instruction that you must not violate. (This symbol instructs NOT to
disassemble any system components.)

Symbol “@"” is an operation instruction that you must follow. {This symbol indicates you
must turn OFF the main power supply.)

AO>

A WARNING <For System Operators>

Always follow this instruction to prevent lost of life or injury.

Turn power OFF during | If smoke or a burning smell occurs, fire or electrical shock may
abnormality. result. Turn the power switch OFF and shut down the power
supply immediately. Never attempt to repair the system yourself.
Call for service,

Do not open the cabi- | High voltage exists in the instrument. Contact with it may cause
net. personal injury or lost of life.

‘7'._
< @D

Do not use in poor ven- | If you cover this product or use in a closed place, it ma;/ malfunc-
tilation. tion or be damaged due to overheating. Use only where there is
plenty of ventilation.
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Installation Cautions <For Service Personnel>
Follow the installation instructions to avoid injury and system malfunction.

Installation in rigid po-
sition

Mount your system securely on a rigid frame or ceiling. Otherwise, your mounting may
loosen.

Use correct installation
materials.

Use only the installation materials in the standard accessory pack. If the bolt and screw
strength is not sufficient, your unit may fall and be damaged.

Keep away from direct
sunlight.

Keep your unit away from direct sunlight, otherwise, it may be damaged or burnt due to
overheating.

Keep away from water.

Take care not to drop water on your system as it may become damaged or you may
receive an electrical shocked.

Keep away from heat
source.

Keep your unit away from a direct heat source as it may malfunction or burn.

Use correct power
source.

Operate your system with the specified power voltage. Incorrect input voltage may
cause damage, fire or injury.

Maintenance Cautions <For Maintenance Personnel>
Use the following safety precautions during internal inspection.

Discharge capacitors.

A high voltage may remain in the capacitors of the high-tension circuit several minutes
after you have turned the power switch off. Wait at least five minutes or discharge them
to the ground before starting your inspection.

Check that power is
OFF.

To prevent electrical shock due to erroneous power switching, make sure that the main
power supply and the system power switch are both off. Also attach a safety label
showing that service is in progress.

Avoid static electricity.

Take care not to damage the ESDs (Electrostatic Sensitive Devices) as a result of static
electricity from carpet and cloths.

Avoid dust.

Wear a safety mask to protect against dust during inspection or cleaning inside your
system.

Operation Notes <For Operators>

Observe the following operation notes. System failure or deterioration can result. Periodic inspection and maintenance are required for
maintaining the system in an optimum condition.

Backup important data.

Save or log important data in backup memory or log sheets. The initial setup data and
your storage data may be lost when the internal battery expires or when you service the
electrical circuits.

Avoid excessive force.

Take care not to apply excessive force to the display unit (LCD). Since the display panel
has high-density electronics components, excessive force can crack or damage it.
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GPS is a navigation system using 24 sateliites {21 plus 3 in reserve) orbiting
20,183 km high from the earth every 11 hours 58 minutes.

Your position is determined by calculating the distance from two satel-
lites (in 2-dimensional positioning) or three satellites (in 3-dimensional
positioning) to your position. The distance is determined by the time
taken for a message to be sent from the satellites to the receiver. How-
ever, an additional satellite is used to eliminate measuring errors result-
ing from the time factor since it is not practical to have a clock synchro-
nized precisely with the clocks on the satellites.

In 2-dimensional positioning, your position (latitude and longitude; height
is preset) is determined at the intersection point of three spheres formed
by three satellites. In 3-dimensional positioning, your position (latitude,
longitude and height) is determined at the intersection point of four
spheres formed by four satellites. Your ship's position

Satellite-
centered sphere
surfaces
Notes:

1. The accuracy of measurement by GPS may be subject to change by the policy of the U.S. Depariment of Defense (DoD)

2. The GPS system is based on a geodetic system called WGS-84. In conventional world map system, one coordinate system
differs from others with region, and this causes the position fix made on the map and GPS measurement to differ to a certain
extent. For further information, see “Selecting a geodetic datum” on Page 45 and “Correction your position” on Page 37 to 40
and Page 53 to 54.

* Space segment
24 satellites (6 orbits x 4 satellites) Control
segment

*  The control station that monitors and controls GPS
satellites from the earth.

*  User segment
GPS receiver owned by users.

A/
==
%/ Control centg
Earth stations _/
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For Proper Operation

The accuracy of position determination with GPS is affected by the geometrical position of satellites and the accuracy of the ranging

to the satellite.

+ The satellite geometrical position in comparison to the user is expressed in the Geometrical Dilution of Precision, GDOP (or
DOP). Roughly speaking, the more “spread out” the satellites are, the better accuracy of the position. When the satellites are
bunched together, the position may not be as accurate as normal.

+  GPS receiver usually employs an algorithm which selects satellites based on the lowest DOP in accordance with satellites
moving. .

*  Horizontal DOP (HDOP) is for the horizontal (LAT/LONG) aspect of the error: two-dimensional navigation.

» Position DOP (PDOP) is for both horizontal (LAT/LONG) and vertical (altitude) aspect of error: three-dimensional navigation.

ﬁ . o Range error HDOP vs Range Error -
/ = ) ) 60m
Range error, A1 45m
/ Range error  30m
— 15m [ :
Range error ) -
Good geometry/Low HDOP Poor geometry/High HDOP , 3 6 HDOP 9 12
. [ positi int
Notes: Horizontal position uncertainty

» The two-dimensional measurement may have a dropped accuracy in horizontal direction (about an error multiplied by HDOP) if
your altitude differs from the antenna height you have entered.

+ The value of DOP changes with time because all satellites move in orbit. As a result, even it the GPS receiver is fixed to a certain
point, the value measured by the geometrical positicn is not fixed at all times.

+  When satellites are positioned near the horizon (lower elevation), you cannot receive GPS signals due to interruption by mountalns
buildings, etc.

+ GPS signals cannot be received in a room. Place the antenna in an open site, away from obstacles.

+ The bearing data obtained from the GPS navigation system is a reference from the true north.

It takes more time to fix position when:
* You use your GPS receiver for the first time.
» The stored orbital data is not suitable for the available satellite, or purged due to lengthy storage.
* You use it after moving a long distance.

NAVIGATOR shortens pesition calculating time by storing the orbital data sent from the available satellites. When you first switch
on the receiver, it may take about 15 minutes before the first fix is made.

From the second operation, the receiver can fix your position within a minute because of stored satellite data from the previous
operation.

Read and follow the Important Notice given at the
beginning of this manual for operations.

Special notes for LCD (Liquid Crystal Display) panel

»  Avoid the following conditions to insure good LCD visibility:

*» Long-time exposure to direct sun rays or UV.
Extremely hot (surrounding temperature above 50 °C or 120 °F) or cold (below 0 °C or 32 °F) environment. - The character
switching speed can slow in low temperatures (however, this is not a fault as it becomes normal in warm temperature).

+  Extremely high humidity. The LCD can show poor performance or can be damaged.
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Display Unit

LCD display GPS Receiver display

—X ——
— N [@®e

'
//
/ ‘ @ ® G

Mounting bracket Knobs

Press here.

Press with your finger until beep sounds.
Do not use a screwdriver or other sharp
tool to avoid damage to the key pad.

Control panel

— )

Mode

Selects NAV1 (Navigation-1), NAV2,
NAV3 or PLOT (Plotter) screen.

Emergency

Activates MOB (Man Over Board)
function.

Menu

Recalls the menu.

Power/dimmer

Turns the power on and changes the
brightness of control panel (4 levels).

Clear

Clears numeric/optional parameter
or stops alarm sound temporarily.

Power-Off
Tumns the power off.

Enter
Enters a numeric/optional param-
eter.

Event

Stores event positions.

Numeric

Recalls memory position, entry of
numerical values, and selection
North or South latitude or East or
West longitude.

Contrast
Changes display contrast in 8 levels.

Selection
Selects parameters.

Cursor shift

Shifts the cursor in direction of the
respective key on the screen when
you select an option or enter a
numeric value.
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Getting Started

NAVIGATOR shortens position calculating time by continuously updating data sent from available satellites. (When no orbit
data is stored, this is called the initialized condition.) When you first turn on the receiver and if no orbit data is stored, it will take
about 15 minutes until the first fix is made. Once this is completed, time to position fix is much quicker. (1-2 minuies)

Power/dimmer key
Power-Off key

(fr

On-screen messages change in the following sequence when NAVIGA-
TOR receives satellite signals and the latitude/longitude is displayed.
Press to power on.

ﬁ@@@@g@%%% Initial message during power-on

ROM NO: KM-C58
CHECKING

Press to dim/bright the screen.

Message to indicate checking of GPS re-

@@%& @E@S%%% ceiver and display has been completed.

ROM NO: KM-C58
CHECK OK

Press to change the LCD
) contrast (intensity) in 8 levels.

linking

Blinks when NAVIGATOR is searching GPS
famaae satellites.

Press for 2 seconds to tumn

NAVIGATOR off. All data
before power-off is kept in
memory for later use.

/\Io blinking
r: When NAVIGATOR receives signals from 3
or more satellites, it displays present latitude
and longitude position with solid N (or S) and
W (or E).

What is failure of positioning?

If signals from three or more satellites are not
received, your position cannot be calculated.
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Press the SEL key to scroll the screen sequentially.

D: PLOT screen

| { | :
| Em i BJoFF P2 1D[
: ; PageE
5PD
l } I " 00 I
| | : = assasq'soog |
| | | Lozs 139:42.990: |
e
| M OFF P2.1 DA
I I Press until the desired : DST "I Page@ :
screen appears. oTa ‘
! ! l % l
I | l — b : < N I
| | NAVS screen | » - - I
0 T 1DE] i E ‘ 52108
: age : | e Page |
1E EPress the MODE key to sw:tch] | Q\ T |
i 0]
" the screen sequentially. | g R |
I ______ _l 025 __ 13943.066§ l
l = I
BOFF ___— p2.i0f
I | Page@ i
| : |
| | |
Bl SYngoL < 8 -
|| | Page@ EVENT _ -ON oN Page@ I
| WAYPOINT=ON WPT [
I|ar | CO.LINE =ON RTE |
| PLOT  =10s ANCW
| TRACK  =ON |
I | TRACK CLR |

A (NAV1) screen: Indicates your present position as numerical data.
B (NAV2) screen: Displays a bearing circle (with your boat positioned at the graph center). It shows the bearing, course, deviation
distance and cross track error from the waypoint.
C (NAV3) screen: Shows a 3-dimensional view indicating the dlstance course, cross track error, and deviation from the waypomt
D (PLOT) screen: Indi point, and memory position.

Press until page 5
screen appears.

RESET, WPT, RTE or ANCW. | WPT. RTE or ANCW s | Before selecting the WPT (waypoint navigation)

or RTE (route navigation), you need to register
Recall the NAV1, NAV2, NAV3 or PLOT scr ee@ a desired waypoint or route.
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DOP (PDOP or HDOF) value

35°38.181
13904,

PD 00
S 0

11’

(0515990359 16]1 0t

DGPS mode

Page number
Present position

Speed
o DOP (PDOP or HDOP) value
See "GPS signal reception (HDOP or PDOP)" (page 4).
DGPS mode
|_—Speed : 1
Course See "Menu 4" (page 47, 50).
~—~— Your present position
Present position

[—— Antenna height

Present time
{hh:mm:ss)

Cu?rent date
(mm/dd/yy)

Blinks when your

position has failed to fix.

| __—Present position @ OFF
SPD
L~ VMG _
] (Velocity made good)
——CMG RS
(Course made good)
[~ Elapsed time

See "Switching Screens" (page 7).

Blinks when your position has failed to fix.

Loran C, Loran A or Decca LOPs mode.

position data in LAT/LONG mode.

...1DE]

1 | —Page number

| ™~ DOP value

°l —Course

Speed

100 S -
\Range (radius) of
navigation graph

Navigation graph

boat position and the relative bearing.

The navigation graph shows your j
g

Present position

Blinks when your
position has failed
to fix.

~~Present position

+ LAT/LONG is displayed, when displaying position data in

* Loran C, Loran A or Decca LOPs is displayed, when displaying

—~Current date (mm/dd/yy)
| — Present time (hh:mm:ss)

Speed
| _Course

1.00

Your boat

—Page number

~DOP value

Present position

Blinks when your boat
has failed to fix.

NAV3 screen shows a 3-dimensional view indicating the dis-
tance, course, cross track error, and deviation from the waypoint.
The boat icon does not move in OFF mode.

L— Page number

Close-up of PLOT screen

BloFF _p2.100

+

Q

.025

0 0 ki [~ DOP value
Speed
Q\ CRS 0 0 °|— Course
— \ \Present position
025 } 139 42'990 Blinks when your position has
Scale Your boat position Track failed to fix.
DJOFF P2.1DH
-+
0 1 3“... Distance and bearing from your present
+ » | VM~ position to cross cursor position
T
Q—\ \33:61\Cross-cursor
+ AL
i 35038'248N—Cross-cursér position
025 139°43.0668
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How to Find Out Your Position

( You can determine your position by simply reading the present latitude/longitude and LOPs on the screen.)

Press this key to recall

A(NAV1), B(NAV2),

/ B(NAV3) or D(PLOT)
screen.

Caution

If position fix has failed:

If NAVIGATOR cannot receive signals from GPS satellites, it dead-reckons your position
based on the calculated speed and course data. If signal interruption continues more than
2 minutes, it shows speed of zero (0) but keeps the last LAT/LONG and course data. If you

have set "1:AVERAGE" option of "8:INITIAL" to "1", dead-reckoning is not used.
C(NAV3) screen

A(NAV1) screen

B(NAV2) screen

D(PLOT) screen

Present position

7
Present position l Present position

' Present p/osition
Blinks when position fix is unavailable. )

Blinking During LAT/LONG mode: Letters N (or S) and E (or W) blink.
information| During Loran C LOP mode:  Letters S1 and S2 blink.

During Loran ALOP mode:  Letters S1 and S2 blink.

During Decca LOP mode: Letter R, G or P bfinks.

Present position can also be shown in Loran C LOP, Loran A LOP or Decca LOP coordinates. See "How to use LOP” (page 34).
Speed can be shown in different units. See "Changing the distance or speed unit' (Page 60).

E I'm storing my
You can store up to 199 present positions with numbers 001 to 199. When you store addi- present position...

tional positions, the oldest position is deleted and the newest position is stored in its place. S
(-

J

» The storage date, hours and minutes, position data, and symbols (selectable on the PLOT
screen) can be stored. .

*» ltis.convenient to store the present position for use later in route

» These positions can be used as targets or waypoints.

* Event numbering is available both in the automatic or manual mode. Registration of —1—J

events is done from the "5. EVENT" in the INITIAL MENU. '! — v

- AUTO [ Caution EVT key does not function
EVT key is valid in all screens (it has the highest operation priority).

when positioning is invalid.
Py
Press EVT (Event) key to store your present position.
When you press EVT key on Menu, it returns to the previous screen. To

You can store up to 199 present positions by pressing
this key. They have storage numbers 001 to 199. recall the Menu, press MENU key again. You can also use the MOB
(Emergency) key to store present positions.

navigation.

Event number (001 to199)

MANUAL ¢

s S
Press this key to show)(Specify a desired)(The event will be)] g
the registration number ||registration number||registered to_the|1139°42.990E

display window. from the numerical|{number specified. 3

The latest event number
Storage date (Day, Hour, Minute)
Storage position (Lat, Long)

keypad.
Changing the event symbols Symbol list —
3 or
T o PLOT  =10s
Recall the)(Press untilMove cursor)(Press to display Reversely display|Press to select ;gﬁgﬁ CLEON
D (PLOT)||page 6 screenfjonto the de-||symbol list. the new symbol. ~ lnew symbol.
. appear, sired symbol. B New symbol
' symoL = 6l
EVENT  =ON
WAYPOINT=ON
CO.LINE =ON
PLOT =10s
TRACK  =ON
TRACK CLR
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N

MOB fungction is provided for an emergency situation (if a person falls into the ACaution' i'\fﬂoozi,t(iiiigoﬁz :L?;::JST;%"
water) to make it easier to return to MOB point. P ¢ pec.

7,

Press MOB key, and your position is stored immediately and MOB screen

) appears. You can see the distance and bearing from your present - — —
position to the point you pressed MOB key. gg glr;?/npgaegz' . P;ZSGS a“p"ggalrl;'e desired
Proximity alarm (blinking) . ) L
Alarm sounds when you approached 0.1 nm DOP value D|ffergnlla| GPS lndicathn

from the point you pressed MOB key.

Distance (in nm) from your present position
MoB appears./ pST 0 07m\‘to the point you pressed MOB key
. W A STG ° ____Bearing to the point where you pressed
. T E 29 9 MOB key
Point where you pressed/ » 15°38. 180N
MOB key e
Present position .23 J 139°42.99 Point where you pressed MOB key

Range (radius) of navigation
graph fixed to 0.25 nm

P2 1 Dﬂ Antenna height

0001

05.15 .99 Present Date (Month, Day, Year)
E|04:59:16— Present time (Greenwich or local time)

E.T ——F—The elapsed time {mm:ss) after you pressed

0: 00 02 MOB key
- > > :
The time display that is shown when the
99:99 | elapsed time has exceeded 99 minutes 59
L seconds after the MOB key was pressed.

| Speed (in knots)
. 0.7kt
' e (350 1 oo
25 3 1%3222;882]———‘ Present position

You can use only the following five keys in

Clears the MOB mode, and retums to the previous screen when MOB mode:
you pressed MOB key. When alarm is sounding, press CLR key
to stop it. Press it again to return to the screen you were at
before you-pressed MOB key.
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000: Position data where you pressed MOB key
001 to 199 Position data that contains events

Select
“1:WAYPOINT”. '

Press until Menu
options 1 to 9 appear.

(000 or 199) of position|{ selected storage number.
data you wish to check.

Enter a storage numbﬂ[ﬁess to recall data of the]

number. You can reenter an event number.

Use this key if you have entered an incorrect]]

LAT/LONG mode (Example) 50'399 number
MENU _|EE1-WAYPOINT
1. IXCDITE (6:ALARM EO:
2:ROUTE 7:CALCLATE
3:GPS 8:INIT.SET
4:DGPS 9:INTERFACE
5:COMP i

:

Data displayed when you press MOB key:

ySymboI (OrFixed), storage date, storage time
Storage position

Data displayed when you press EVT key:
Symbol, storage date, storage time
Storage position

Press until A (NAVI))(Press until page 3
screen appears. screen appear.

This function is also available even when the waypoint navigation,
root navigation or anchor position is in operation.

This display is also available in WPT,
RTE and ANCW modes.

OFF NVM — Yfiﬁfﬁ%?af?ogfﬁfzs)
TR
0 G352 . 1“—’-‘— Course made good (Example: 352.1')
E.T
09.15.99 04:59:16 5:59:29\Elapsedtime

(Example: 05 hours 59 min 29 sec)

-
What are velocity made good, course made good,
and elapsed time?

True north (0°) )

Velocity made good: Speed that is calculated by dividing the distance
. between the origin (the point where you set the
elapsed time) and the present position by the

elapsed time.
Course made good: A true bearing from origin'to present position. = z
Elapsed time: The time elapsed after your power-on or after Origin

you have pressed the CLR (Reset) key.

\—
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How to Get Distance and Bearing to WPT

You can obtain the following navigation information to the
waypoint (WPT); .
+ Distance and bearing from present position to a WPT

/.—‘“_ﬁ

. Present
or the final destination position N
+  Shipls speed and time to go . <7
You can store up to 399 points (numbers 001 to 399). /_//
Event number: 00110 199 ),\
Waypoint number: 200 to 399 Track 4
' A
Stored point
Use the following steps (see Page 13 for operation details).
Preparation:
Waypoint navigation | Route navigation
1.| Determine your waypoints and/or final destination from sea charts or other sources.
2. | Store latitude and longitude data of waypoints from Menu 1. .
3. NA. Create a route by combining waypoints and events and store the
route from MENU 2 "1; ROUTE" option.
4. Check the positions on Store screen, and correct Check the waypoints on Store screen, and correct if them
them if necessary. necessary.
5. Start waypoint navigation. Start route navigation.
Waypm_nt — /E:) See Page 9 for storage.
navigation " Prepare to depart. Store events -
Power Onl Everything OK" “A buoy! Store this position.”
> See Page 6 for operation.
Setup
"We'll cruise to point 200 today.
Set it as waypoint.”
—,> Soe Page 15 for setup.
) Waypoint

“Check the bearing and distance.
Now, let's go!”

- ® 200

Course line

. . . Route |::> See Page 21 o store a route.
Route naVIgatlon Waypoint advance range navigation See Page 23 to select route navigation.
in route navigation
=

‘ See Page 29 to set proximity alarm.
£ o1 '

i

/ v

When you enter the proximity range, 202
the course is set to the next point
automatically.

12
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Up to 200 waypoints can be stored in memory. As 200 points (numbers 000 and 199) are reserved for MOB and event registration, you
can use 200 to 399 (total of 200 points) to store waypoints.

Number (200 to 399)

Select “1: WAYPOINT” and the Press to display data of the
Store Position screen will appear|| || specified storage number.

Move cursor) (Move cursor to the
to letter “=". | {numeric input field.

(The cursor moves to longitude field automatically when *N* or "S" is entered.)

o Y

Press until Menu

S Enter storage number (200
options 1 to 9 appear.

to 399) using numeric keys.

[Enter a 7-digit data using numeric keys) (Enter “N” for North or “S” for South latitude)

B

Longitude °

0
of= :
(Enter an 8-digit data using numeric keys) Enter “E” for East or You need not to press this key
“W” for West longitude. | { when you have entered "E" or "W".
Press to backspace the cursor =
to correct an input error. Press to clear incorrect input.
You can reenter numeric data.
LAT/LONG mode (Example) Storagenumber

Storage position
Latitude
Longitude

MENU 1:WAYPOINT

[LWAYPOINT ]
WPT  200=
35°38. 145N
139°43.280E
[COPY] 201=

1.[TXTIIR [6:ALARM
2:ROUTE 7:CALCLATE
3:GPS 8:INIT.SET

9:INTERFACE» [COPY] 001=

Try to use comments to recall positions you often use. Nine symbols are available to use. If you set a symbol at the beginning of your
comment, the symbol is shown at waypoint. If not, an asterisk (*) and waypoint number are shown on PLOT screen.

Select a comment letter or symbol from the comment letter table
by locating cursor on it, or enter a value using numeric keys.

Number (200 to 399)

Press to display data){Move cursor to
of the specified||the comment
memory. field.

Select one letter or symbol at a)||FT€SS to complete
time. You can enter up to 10[ |entry of comments
letters by repeating these steps. | |and restore display

and the Store Position

Select “1: WAYPOINT”
screen will appear.

of the menu.

Press until|(Enter storage number (200, Press to backspace cursor
Men; options|{to 399) using numeric keys. to correcl an input error. Press to exit the Commﬂ
1 to 9 appear. ' display mode.

LAT/LONG ; eble of comment ld (Example of symbols: )

mode (Example) Point number letters and symbols Comment field +p o ymools;
. Reference point
MENU 1:WAYPOINT : Fishing spot
1:[INTIITR |6:ALARM WPT {000 : Shallow

2:ROUTE 7:CALCLATE : Sunken ships

1'%
E : Buoy
I : Anchoring point or other ships
X - :Prohibited area
\[_] :Fish gathering place )

3:GPS 8:INIT.SET
4:DGPS 9:INTERFACE
5:COMP

» [COPY] 001=
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You can copy the position data (stored with numbers 000 to 399) to the waypoint data (having numbers 200 to 399).
Source point number Destination point number

Move cursor to “COPY” Press to enter the Press Lo copy the storage data.
to reverse its display. source point number. A comment if any is also copied.

v P
(Enter a source point number (000 to 399) using] Enter a destination point number (200 to 399) using nu-
numeric keys. The coordinates will appear. meric keys. The coordinates will appear. Use another num-
ESelect “1: WAYPOINT” and the Store} ber if you do not wish to erase the existing number data.

Press to clear incorrect input.

Position screen will appear.

You can reenter numeric data.

WPT  200=
° . N
. E

MENU
1:UENGIAIN {6:ALARM
2:ROUTE 7:CALCLATE

1:WAYPOINT M| -Source point number and data
Destination point number

3:GPS B:INIT.SET
4:DGPS 9: INTERFACE
5:COMP

COPY | AR E

N
E

[Select a comment letter or symbol from the comment letter table '

You can change a comment stored in memory. by locating cursor on it, or enter a value using numeric keys.
5

Storaged number (001 to 399)

; Move cursor to the
and the Store Position number data will appear. comment field.

screen will appear.

- lime. You can enter up to 10
letters by repeating these steps.

[Select “; WAYPOINT’] [Press this key. The storaged {Select one letter or symbol at a

Press to backspace the cursor
to correct an input error.

(

LAT/LONG mode (Example) Storage number  Comment letter and symbol table  Comment field Changed comment

1:WAYPOINT

1:[IXTIN {6:ALARM

2:ROUTE 7:CALCLATE
8:INIT.SET
9:INTERFACE

Press until Menu Enter a storaged number (001
options 1 to 9 appear. | (to 399) using numeric keys. |

Press to exit the comment
display mode.

WPT

200=
35°38, 145N
139°43.280E
[COPY] 201=

(If OK, press to erase the data from storage.)

1 to 9 appear.
[Select “1: WAYPOINT”.

' It " >

T nter a storage number (001)(Press this key. The

Menu options|| | (to 399) using numeric keys. ||storage number : —
data will appear. Press this key. A confnmanon}

message will appear.

Store Position screen is
displayed. _
LAT/LONG mode (Example) Storage number A confirmation message Datatoerase  Display after data erasure

1:WAYPO|NT LWAVOQINT 1:WAYPOINT

to correct an input error.

Press to backspace the cursor]

1:MIXCILN [6:ALARM Y=o JACK 300 {]00=<- JACK 300 300=<=\JACK 300
2:ROUTE 7:CALCLATE 35°04.008N 35°04.008N

139°41 .613E
* [COPY] 301=c JACK 301
35°03.073N
139°38.063E

3:GPS 8:INIT.SET
9:INTERFACE

139°38.063E

(To erase an entire data from memory simultaneously, see “Erasing entire data from memory” (page 63). )
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You can recall and recheck the present waypoint from the Menu in waypoint navigation.

The position data for each waypoint must be set prior to navigating to waypoints. You can use the data already stored from Menu, or you
can set the waypoints on A (NAV1), B (NAV2), C (NAV3) or D (PLOT) screen (called the quick waypoint navigation).

Use waypoint navigation to go to a single waypoint destination.
You can recall the waypoint from the A (NAV1), B (NAV2), C (NAV3) or D (PLOT) screen.
Use the following keys to start waypoint navigation: Waypoint

M Press to clear incorrect

input. You can reenter
numeric data.

Waypoint number

Press until page 5]{Move cursor 10 Enter a waypomt number (001 | {Press to set the
screen appears. the "WPT" lelters to 399) using numeric keys. point as WPT.
Press until A (NAV1), B (NAV2), C

(NAV3) or D (PLOT) screen appears.

LAT/LONG display {(example)
r ]

RESET
WPT] 200

RTE
ANCW

¥
Cursor Waypoint number Position data used as the waypoint.  The registration number recalled will
be shown as the waypoint number.

P : Waypoint symbol.

[

Press until B (NAV2), C (NAV3)) [ Press to display the waypoint symbol. It will display a
or D (PLOT) screen appears. registered comment and position used as the waypoint.

B (NAV?2) screen C (NAV3) screen D (PLOT) screen

Position data Position data Position data

Waypoint positions will be displayed in ~ Waypoint positions will be displayed ~Waypoint position will be displayed
the 2nd, 3rd and 4th pages. in the 2nd, 3rd and 4th pages. in the 2nd page.

KGP-913/913D/GPS-90/90D OPERATION MANUAL - 07
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Quick WPT (first priority waypoint) can be set by specifying it directly either from the A (NAV 1), B (NAV 2), C (NAV 3) or D (PLOT) |
screen. When the new waypoint is selected, the waypoint navigation to it will commence and the specified position, along with the

comment (<> QUICK), will be assigned to the position number 398. Old data is replaced with a new during quick WPT setup.

While the 1st to 4th pages of either
the A (NAV 1), B (NAV 2), C (NAV 3} &
or D (PLOT), are displayed.

Press to display
“QUICK” pop-up menu.

L Latitude ;
| .

Enter “N” for North o} (The cursor moves to
“§” for South latitude. j | longitude input field.

s
[Enter an 8-digit data using numeric keyg Enter “E” for East or|[The waypoint is set
“W” for West longitude.j|and the point data is

tored in number 39
Press to backspace the cursor 30 b 8.
to correct an input error.

QUICK pop-up menu Storage number
. <>OU 1CK
All the entry should be in lat/long except Loran C LOPs. S ;gg«g
h \
BP0 0.0kt
torage position
Latitude
Longitude
Once reset, the present position is used as the new point of origin for waypoint navigation.
Waypoint
While the 1st to 4th pages of either
the A (NAV 1), B (NAV 2), C.(NAV 3) =
or D (PLOT), are displayed. -
Old origin
(Press to set the point as WPT. J
New origin

To cancel waypoint navigation, turn WPT to OFF on A (NAV1), B
(NAV2), C (NAV3) or D {PLOT) screen. ]
“ON" letters are displayed, and number are cleared.

screen appear. "RESET" letters PT setting.

Press until A (NAV1), B (NAV2),
C (NAV3) or D (PLOT) screen appears.

[Press until page SJ[Move cursor to the] Pre ss to cancel)|RTE
w
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WPT number

ElWPT200 P2.1DN}

19.01cq]~svee0

SPD

CRS o
v E 3521/

3503818
.25\ S 136°42,99 E

Range {radius) of navigation graph

DOP value

— Page number

|- Course

Present position

Blinks when position fix is unavailable.

Ei Page number

W
.28 S
Waypoint mark

WPT number

Distance from present
position to WPT

Bearing from present
position to WPT

WPT position

DOP value
Page number

{—Page number

WPT number

BWPT200

—
025

P2.1 DR

P 35°38.14

\ T - \T
Scale  Your ship’s position  Track

139°43. 2808

Distance from present
position to WPT

Bearing from present
position to WPT

WPT position -

DOP value
Page number

Distance from present
position to WPT

Bearing from present
position to WPT

WPT position

Blinks when position fix is unavailable.

[T_o change a

Press until the desired
display page:

page appears.

FRUN
139043 90| WPT position

25 S

WPT200 PR 4} Page number

| 116 — Time to go from present
9:19| posiiontoWPT -

ETA 1 Arival time (mm/dd hh:mm)
E r053'51°5331144:51;\1|
{33043, 240~ WP postion

25 S

[To change a

Press until the desired
=/ page appears.

display page:

Page number

Cross track error

Deviation angle

WPT position

L—Page number

— Time to go from present
position to WPT

—Arrival time (mm/dd hh:mm)

WPT position

[To change a

( Press until the desired
display page: ¥

page appears.

For description of the items shown in the 1st, 3rd and 4th
pages of the D (PLOT) screen, refer to "D (PLOT) screen in
OFF mode" in page 8. They are used in the same manner.
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Use the navigation graph to check the distance and bearing to the waypoint. When the distance to WPT is further than the range (radius)
of navigation graph, the WPT locates on the circle of navigation graph. When the distance is closer than the graph range, the WPT
marking shows in the circle. The XTE bar graph and course deviation angle bar graphs appear only when the WPT is on the circle (these

graphs are cleared in the short distance).

Waypoint

Bearing to WPT

-——
——
———— a

Course deviation angle —/)"

Steer to the right to get back to
the original course.

ElwpT200 T

P2.1DHE
XTE

0.794

CDI
K
F 1N
(394321

Steer to the left to get back to
the original course.

Cross track
“error (XTE)

Course deviation
angle

fNotes: ﬁ

The cross track error (XTE) indication is 9.99 (nm, sm,
km) maximum, and doesn't change beyond that limit.
The XTE bar graph responds up to 1.00 (nm, sm, km)
deviation, and doesn't change beyond that limit.

To set an XTE alarm, see the "Alarm" (page 29).

The course deviation angle indication is 180 degrees

LD

This chart gives the relationship
between course line and present
position.

Origin %

(Select a desired range. )
Press until B (NAV2) screen appéars.)

maximum. )

P 35038, 145N
4

18
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shows the waypoint, and your ship and track are shown along the course line.

Use the three-dimensional chart for navigation on the course line. You can set a course width from Menu (6: Alarm). Symbol F ?

t |

Waypoint | —~_—_—

Distance on
course line
1

Distance to
WPT\ E At point E: You are sailing outside
A of course width.

(1.00 0

1

|

I

1
- -

|

1

1

1

|

|

|

|

| the screen

|

]

I

|

|
|
|
|
I
!
I
[
|
|
l
I
|
|
|
1
|
| )
| Course line
|

|

f

|

and D.

At point C

Present position

At point A

Present position
This marking moves at the course edge.

Course line fength on

At point D

When the distance is greater than 4 (nm,sm, km), the 4-(nm,sm, km) course line is shown on the screen. When you have sailed 2
(nm,sm, km), the present position indication moves toward you and the next 4 (nm,sm, km) are shown.

Examples: The screen changes as follows when you sail along points A, B, C

[1.00

\

1.00]

At point B

Present position

— 100 v
1.00

1.00]

Present position

XTE alarm range
You can change the XTE alarm range by “Setting and canceling an XTE alarm” (page 29 to 31).

1.00

\

1.00]

Present position
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When you close to the waypoint, the course line length decreases to 4 (nm, sm, kmy), 2 (nm, sm, km) and 1 (nm, sm, km).

Then, the WPT marking closes to your ship.

Waypoint

1.00 1.00

WPT marking changes:
V' When distance on course line is greater than 4 (nm, sm, km)
} When distance on course line is less than 4 (nm, sm, km)

\ | /L
oo 0 1.00]
Atpoint H: Youare 1 (nm, sm, km)
away from waypoint.
‘ 3
The course length closing uip to 1- (nm,
sm, km) scale from 2- (nm, sm, km)
scale.
A Present position

At point K: Distance to WPT is greater
than 1 (nm, sm, km). _ precent position

Waypoint

The WPT indication remains close to
you, but the course length increases to 1
nm, sm, km}, 2 (nm, sm, km), and 4
T.oo] (nm, sm, km). The WPT indication

—

i1.00 o
) changes when the length exceeds 4
AtpointJ: You have reached the  (nm, sm, km).
| waypoint. :
Waypoint
- The WPT marking moves toward you.

Present position

.00 1.00]

Atpointl:  You are 0.5 (nm, sm, km)
away from waypoint.

Waypoint

The WPT marking moves to the center
of course line.

Present position

Waypoint

.00 0 1.00]

Atpoint G: Youare 2 (nm, sm, km)
: away from waypoint.

N

Waypoint

The course length closing up to 2- (nm,
sm, km) scale from 4- (nm, sm, km)
scale.

Present position

f.o0 [s 1.00]

Waypoint

AtpointF: Youare 4 (nm, sm, km)
away from waypoint.
h 4
The present position indication moves
toward you and the WPT indication
changes when you have reached 4 (nm,
| sm, km) on the course line away from

[1.0o0 —a_ 1.00

the waypoint.

Present position

20
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* Route can be registered up to 20 routes (01 to 20)

* Number of waypoint can be registered in total 230 pomts for one route. However, also note that maximum 230 waypoints can be
assigned for 20 routes in total.

NOTE: In case you have registered 230 waypomts for one route only, you cannot register any waypoint to other routes.

To store the route, you first need to register the waypoint on route in the menu, "1. WAYPOINT".

Route number
(01 to 20

(e o) | H[—H - E_j e 3:';::1:*::;3%?51&33 Mo ST e
route number nav1gat10n colzllr)) ol
Select “1: RTE EDIT”. Route JE“ter a route number (01 Move cursor to the forward or

Input screen is displayed. to 20) using numeric key S backward route setup column

Press until Menu
options 1 to 9 appear.

Repeat these stéps to set another
waypoint of the route.

Waypoint number
2 9

Press to clear incorrect input.
You can reenter numeric data.

Enter a waypoint number (200 to 399) of | Press to store the
ress to backspace the cursor] v the route using numeric keys. (You can [{waypoint number,

to correct an input error. check its memory data on the screen.)

Total number of points on the route
Sequence of route (Cursor)

2-1:RTE EDIT

Route number

1:WAYPOINT |6:ALARM 1WPT CPANGE-C IRCLE
2GS |7:CALCLATE |, |2

3-5 8 INIT.SET [W3:WPT DATA  -NEXT

: ' . {(Rnn.WPL)

4:DGPS  |9:INTERFACE
5:COMP |

Data registered to the specified Waypoint ~ Cursor

number will be displayed. number

oute navigation can switch the current waypoint in two ways: switching in CIRCLE mode and switching in BI-SECTOR mode. In
CIRCLE mode, the next waypoint is shown when you reach the proximity alarm circle. In BI-SECTOR mode, the next waypomt is
shown when you cross a half- angle line. .

CIRCLE mode BI-SECTOR mcde
‘ Waypoint
- ’.‘ -~
) Course IineA/'\KX‘\ Course line B
Course line A - Course line B ke so.
- e Track > e
Half-angle line

When you reach the proximity alarm circle, the course line is
switched from A to B. To change the proximity alarm range,
see “Setting and canceling a proximity alarm” (page 37).

When you cross a half-angle line, the course line is
switched from A to B,

2:ROUTE

1:RTE EDIT

PRCHANGE
3:Rnn.WPL BISECTOR

Select “2: }{ Move cursor to Locate cursor to | The selected mode
ROUTE”. j{“2: CHANGE”. select a mode. will be shown.
Press until Menu '
options 1 to 9 appear. 7
Cursor
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Repeat these steps to erase another position data.

Route number

To cancel erasing:
(01 to 20)

A conﬂrmatlon Press to erase

Sefect “2: ress to recall the
‘ ROUTE”. J W(route number. J W message appears. | | the point data

Select “1: RTEEDIT”. Enter a route number (01 ) Move cursor to the waypoint number
Route Input screen is to 20) using numeric keys.)| you wish to erase. Its data and com-
] -
Sequence of route Total number of points in a route

displayed. [P } ment (if any) are displayed.
Route number (3 points)

MENU 2:ROUTE 2-1:RTE_EDIT 2_1RTE EDIT
1:WAYPOINT iG:ALARM BRTE EDIT : 5 2

ress to backspace the
cursor to correct
an input error.

Press until Menu
options 1 to 9 appear.

ofEE  {7:CALCLATE :WPT CHANGE=CIRCLE
3:GPS {8:INIT.SET ‘2’;;"0@;@) =NEXT
4:DGPS i9: INTERFACE :

5:COMP :

7 - -
Confimation message before  Cursor D@ of point 201 has been erased,
deleting point 201 data and 3 points of data remain in memory.

Repeat these steps to erase another route. -
Route number To cancel erasing:

| (01t020)
Select “1TITE EDIT”. Route T
Input screen is displayed. route number. points of this route.
(Select “2: ROUTE”. ) (A confirmation message appears)
Press until Menu options 1 to 9 Enter a route number (01

Press to backspace the cursor to J

appear. to 20) using numeric keys,—' orrect an input error.

Route 01 Cursor

2-1:RTE EDIT

1 :WAYPOINT {6:ALARM

2G00EE  |7:CALCLATE
3:GPS 8:INIT.SET
4:DGPS 9: INTERFACE
5:COMP

2:ROUTE

SFRTE EDIT]

2:WPT CHANGE-=CIRCLE
3:WPT DATA =NEXT
(Rnn.WPL)

YES=ENT
NG =CLR .

7 -
Confirmation message before Route 01 data has been erased.
erasing route 01

[To erase all stored data from memory, see “Erasing entire data from memory” (page 63)J

22 . KGP-913/913D/GPS-30/90D OPERATION MANUAL - 01



You can use up to 400 points (maximum) to go to a final destination using route navigation. You can also reverse the navigation route to
return to the start point. To do so, you must first store the waypoints and route from Menu (using option 2). See “Storing waypoints
(LAT/LONG)" (page 13 to 14) and “Storing and Erasing Routes” (page 21 and 22).

You can set the route by entering a route number, forward/backward navigation, and route start point number of the route from the A

(NAV1), B

{NAV2), C (NAV3) or D (PLOT) screen.

You navigate on a route, following the course line, which is automati-
cally updated as you reach each waypoint. Use the following steps to
start route navigation.

Select the reverse navigation only after you have reached the final des-
tination, or the route navigation may not work properly.

. Inroute point

Route number

In route point

Final destination

In route point

Route point nhumber

Press until
"RTE" letters.

page 5 appears. to 20) using numeric keys.

Move cursor IOJ Enter a route number (01}[S
backward navigation

Press to set the route
start point number.

elect the forward oj

Press until A (NAV1), B (NAV2), C
(NAV3) or D (PLOT) screen appears.

7
Route number

\
Cursor

Route point number for the first waypoint.

Enter the route start point
umber using numeric keys.

Forward (—>) or bacjward (<—)

\
Route point number
for the first waypoint

T
Route number

ypoint.

You can reset the present position as a new point of origin and start navigation.

While the 1st to 4th pages of either
the A (NAV 1), B (NAV 2), C (NAV 3) =
ot D (PLOT), are displayed. .

Old origin of route
navigation _

Press to set the current
route point as origin.

In route point

In route point

/ In route point
Final destination

New origin of route
navigation

KGP-913/913D/GPS-90/90D OPERATION MANUAL - 08
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You can check the waypoints on a route from the Menu.

<

Press until Menu opj [Select J [§elect j =~
tions 1 to 9 appear. “2: ROUTE”,) { “1: RTE EDIT". J Move cursor onto the desired point number.
Its data and comment, if any, are displayed.

2-1:RTE EDIT
ROUTE 200-2kk2
01 -+ -

> 002 o

004

EERTE ED| T}

2:WPT CHANGE=CIRCLE
3:WPT DATA =NEXT
{Rnn.WPL)

1:WAYPOINT |6:ALARM
2:E 7:CALCLATE |y,
3:GPS 8:INIT.SET
4:DGPS 9: INTERFACE
5:COMP

Specified point
number

Data of specified
point number

= - - N
What is the route point number? . ) )
Example: To goto waypoint number 201 first, enter

2-1:RTE EDIT

| ROUTE 200-+212202-203 - route point number “002”.
01~ S I \ The route points are stored in the following order:
. o | 1002 I S @82 — 003 — 004
Point number specified by cursor—] 004 o WPT 201 ]
35°38.145N
139°43.280E

Total number of points on the route” |

L =)
r(

Route point numbers during bk

forward and backward navigation @@->202—>203 0T

When you select a route point number 002, 2-1 RTE , i 201

the forward (—) and backward {«) navigation ROUTE 200-24ki»202-203

014 3+ o 9
02 - - o

are as follows:

In route point (003)

. - : Route point to be
You can skip the next route point and go to a new route point. '(86?;“6 point £~ skipped

e —— In route point

Origin of route (002) Final destination
‘ R T E 1 2 navigation (004)
Present position where you have decided to skip
New route point number ) the next route point .
Route number " Route point number

1t
Press until}(Move cursor to Enter a route number nter the new route)( Press to set the
page 5 appears. J{letters "RTE". using numeric keys. start point number|{ new route start

A o Kens,
Press uniil & (NAV D, B (NAV2), C| usIng numeric xeys
(NAV3) or D (PLOT) screen appears.

point number.

To cancel waypoint navigation, tum RTE to OFF on A (NAV1), B (NAV2), C

(NAV3) or D (PLOT) screen “ON" letters are displayed, and numbers are cleared.

Press until page 5] { Move cursor to thel{Press to turn
screen appear. "RESET" letters. RTE to OFF.

Press until A (gAVl), B (NAV2), J

C (NAV3) or D (PLOT) screen appears
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|
Waypoint l

Total distance
Total time to go Final destination

Distance to WPT.
Time to go to WPT

* Next waypoint

Waypoint

NAV1, NAV2 or NAV3 screen in route navigation, the respective fRIg} (Time T.DIST" shows the total distance to the final destination

When you select the BIEJT (Distance to WPT) or ‘IBISI (Total distance) on rDIST"' shows the distance to the next waypoint. ]
to go to WPT) or {lRIE’ (Total time to go) is shown.

Press until B (NAV2),|(Press until page)(Press to displa ispl
C (NAV3), D (PLOTﬂ 2 screen appear. ||“DIST”. play P{epié'yt'o display

screen appears.

Page 2.

Distance to WPT

Course to WPT

WPT position

WRTE01-001 P2.1 DA

Y| e

38, (U 1F 35038, 145N F 35038 145N
130°43. 280E; §°43,280E1 | 139°43, 200E

Press until B (NAV2),}(Press until page|(Press to displa ;
[C (NAV3), D (PLOT),} 2 screen appear. l DT play E{B?g{-ﬁ"dlsl’]ay

sCreen appears.

“T.TTG" shows the total time to go to the final

“TTG" shows the time to go to next waypoint.
destination {999 hours 59 minutes maximum).

ERTE01001 P2.1D

05.15 14:11
30738, 145N

.25
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RTE01001

S

Range (radius) of navigation graph

25,
\

Route number (01)

DOP value
Page number

Speed

Course w

25

Forward {(—) or backward (<) navigation

F 35038, 145N
139°43.200E

Blinks when your position has failed to fix.

Next route point number (001)

Page number

—Cross track error (XTE)

Course deviation angle

Waypoint position

Page number

RTEO 1001 Page number l TEQ1 -’0 01 P2.1 D |__Time to go to the next route
Distance to the next TTG _—{ point (Total time to go can
route point 9:12 also be shown.)

Bearing to the next route al ti .
W : ; W ETA —— 1 Anivaitime (mm/dd hh:mm)
point (Total distance can
E also be shown.) E (05,15 14:11
Waypoint position : f 35 38 145 Waypoint position
25 /3 139°43.280F 25 3 13943200
Waypoint mark - . . To change a Press until the desired
) DST : 9999)) oot rander 5608 mn.sm orkme [display page: \ZEL page appears.
To change a Press until the desired
display page: page appears.

- Page number

—DOP value
[~ Speed

Page number

Cross track error (XTE)

of ~Course Course deviation angle

Waypoint position

l—Page number

|2}—Page number

[— Time to go to the next route
point (Total time to go can
also be shown.)

— Arrival time (mm/dd hh:mm)

L Distance to the next
route point

| Bearing to the next route
point (Total distance can
also be shown.)

Waypoint position

™ Waypoint position

Positioning has failed or the time to go
has exceeded 999 hours 59 minutes.

(ETG : 999:99J) KETA: 12.31 23:59)

To change
display page:

Press until the desired
page appears.

DIRTE01-001

Distance to the next
route point

For description of the parameters shown in the 1st,

Bearing to the next route point 3rd and 4th pages of the D (PLOT) screen, referto D . |

(Total distance can also be shown.)

®

" used in the same manner.

Waypoint position
025 VF.) P
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After arriving at your destination, it is possible to drift from the anchor position due to a tide or wind. Once the anchor posmon is stored
iti to-check the distance and bearing moved from the anchor position.

You can set the anchor position from the A (NAV1), B (NAV2), C (NAV3) or D (PLOT) screen.
The following operations allow you to store and specify the current position as the anchor position. The anchor position is registered to
memory number 397 along with the comment (., ANCW).

i : Symbol of anchor position

Press until A (NAV]), Press unt1] page Move cursor to Currenl position is registered and
B (NAV2), Ci|5screenappears, (the letters ANCW. ] selected as the anchor position. ANCW
2.1D

(NAV3) or D (PLOT)
screen appears.

4

You can check the anchor position on any of A (NAV1), B (NAV2), C (NAV3) and D (PLOT) screens during anchdring.

L

Fress until A (NAV1), B (NAV2), C Press to display anchor position data. The anchﬂ
(NAV3) or D (PLOT) screen appears. )(position and comment " & ANCW" are displayed
D (PLOT) screen

B (NAV2) screen C (NAV3) screen

i
Anchor position Anchor position Anchor position

Anchor positions will be displayed Anchor positions will be displayed Anchor position will be displayed

in the 2nd, 3rd and 4th pages. in the 2nd, 3rd and 4th pages. in the 2nd page.

SYMBOL =+

” EVENT  =ON

You can remove the anchor position as a symbol on the PLOT screen. WAYPO INT-JOFF]

CO.LINE [

PLOT =10s
TRACK  =ON

Cursor

TRACK CLR
&
Press unul page 6 Move cursor onlo Move cursor onto) |Press to remove gwﬁg" f(’;N l]
screen appears. | {“WAYPOINT” letters “OFF” letters. the symbol of an- WAYPO INT-AIT3
chor paosition. CO.LINE =ON
Press until D (PLOT) screen appeals) PLOT  =10s
TRACK  =ON
TRACK CLR

“ANCW" letters

You can reenter a new anchor position and start to calculate navigation.

While the 1st to 4th pages of either
the A (NAV 1), B (NAV 2), C (NAV 3)

or D (PLOT), are displayed.
Press to reenter the
anchor position.
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Position of “ON” is moved.

ANCVS®L]

Press to can-
cel the anchor

[Press until page SJ[Move cursor ontcﬂ
watch.

screen appears. || “RESET” letters

Press until A (NAV1), B (NAV2),C
(NAV3) or D (PLOT) screen appears.

Page number GIANCH P2. 1D g

n}- Distance from present TTG —{— Time to go from present
0 05m position to anchor position 9:12| position to anchor position
ETA - |
- B f t — Arrival /dd hh:
¥ T T 10077 e e | E 05, 15 qgqy] Ae!time (rmied prmm)
o ™| N T e
Waypoint mark
ANCW |2 1Y) 31— Page number Range (radius) of navigation graph
XTE
0 00 —Cross track error
W co! 453/Devia{ion angle To change a Press until the desired
display page: page appears.
\i 35 38 142 l\Anchor position
10 s 139°43.023E

t—Page number

TG ——— Timeto go from present

| Distance from present A e nt
position to anchor position

position to anchor position it - - - ==~

—Arrival time (mm/dd hh:mm)

T Bearing from present
position to anchor positiol

— Anchor position

Anchor position

r—-Page number

i __Cross track error

|_ Deviation angle To change a
display page:

Press until the desired
page appears.

Anchor position

b----

s 108 IE

The 3D PLOT screen shows the distance, bearing, cross track error (XTE), and course deviation
angle to the waypoint. Your boat icon does not move in the ANCW mode.

Page number For description of the parameters shown in the 1st,

Distance from present 3rd and 4th pages of the D (PLOT) screen, refer to “D

position to anchor position ~ (PLOT) screen in OFF mode” in page 8. They are
used in the same manner.

Anchor

position ™~ Bearing from present

position to anchor position [

To change a
display page:

Press until the desired
/ page appears.

Anchor position
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Alarms

Initial setup: OFF

GPS fix alarm wamns you of poor GPS positioning data by blinking N/S and E/W (or S1 and S2 in the LOP display).

Initial setup: OFF

DGPS fix alarm warns you of poor DGPS positioning data by blinking the letter D.

Initial setup; OFF, 1.00
Enter an alarm range: 0.00 t0 9.99

An anchor watch alarm can alert you if your boat drifts a set distance from where it is’ Preset anchor watch alarm range
activated. This alarm function will not work if the alarm range is set to "0.00".

ANCW letters blink and
buzzer (short beep) sounds
when outside of alarm range...

Anchor position

-

)

The alarm activates only if yo
set an anchor position.

Initial setup: ON, 1.00
Enter an alarm range: 0.00 to 9.99

A proximity alarm alerts you when you arrive to within a preset distance to a waypoint.
The proximity alarm will not work if the alarm range is set to "0.00". Note: you will automatically advance to the next waypoint at the
alarm range if you have selected the CIRCLE mode of route navigation by "Automatic switching of waypoints' (page 25).

PROX letters blink and
buzzer (short beep) sounds

Origin
e when | arrive.

Preset alarm range

Waypoint or route point

The proximity alarm activates only when
you select the waypoint or route navigation.
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Initial setup: ON, 1.00

Enter an alarm range: 0.00 to 9.99
The cross track error (XTE) alarm alerts you when you have deviated from your course line by a predetermined distance.

The alarm function does not work if the alarm range is sett0'0.00". The course width shown on NAV3 screen is the same as the XTE alarm
value you have set.

TE letters blink and buzzer
(long beep) sounds when I'm

away from XTE range... Waypoint or route point

™S

Course i
Cross track error (XTE) ourse ine

Preset alarm
range

The XTE alarm activates only when you se-
lect the waypoint or route navigation.

Initial setup: ON, 45 degrees
Enter an alarm range: 00 to 99 degrees

The CDI alarm alerts you when you deviate from your course 1o steer by a predetermined margin.
The alarm function does not work if the alarm range is set to i00i.

€Dl letters blink and buzzer Waypoint or route point

(long beep) sounds when
I'm away from CDi range...

Bearing to WPT

\ Course deviation angle
Course

The CDI alarm activates only when you
select the waypoint or route navigation.

[6-6:ALARM ]
GPS NO FIX

DGPS NO FIX
PROXIMITY ALM ERR
ANCHOR WATCH ALM ERR
CROSS TRACK ERR(XTE)
COURSE DEVIATION ERR

Reason for alarm notification is displayed similar to example shown.
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How to use menus

Setting alarm

i

i il
Select 6: |[Select item number of ) [Move CUl'SOj[ Press to set the alarm. |
ALARM. |the alarm to be set from [10 ON. '

the numerical keypad.

Press until Menu options 1 to 9 appeaa

Changing

LARM.j{ number by numeric key.

i ﬁ ‘ [
{(ielec:fg(Select desired ;xlarrﬂ ; lPress to cancel. l

Press until Menu options | to 9 appear.) (Move cursor to OFF, )

Returning to
display mode.

Press the {

key.

Example
Setting PROX alarm

le:ALARM

6:ALARM

1:WAYPOINT i6:[ NG 1:FiX -OFF 1:Fi1X  =OFF T1FIX =0FF

2:ROUTE i7:CALCLATE 2:ANCW 1.00nm _J2:ANCW =0OFF 1.00nm 2:ANCW =ON 1.00nm
3:GPS B INIT.SET | 3:PROX 1.00am  [%|3:PROX H 1.00nm 3:PROX =ON [].00nm
4:0GPS lo: INTERFACE 4:XTE -ON 1.00am 4:XTE [ | 1.00nm 4:XTE =ON 1.00nm

i SCDI =ON | 45° 5:CDI  =ON\ 45° 5:C0F  =ON 45°

5:COMP | | 6:MESSAGE 6:MESSAGE 6:MESSAGE
Cursor Select "ON’
Setting PROX alarm range
6:ALARM 8:ALARM 16:ALARY

1:FIX  =0FF

2:ANCY =OFF 1.00nm
3:PROX =0Id3 1.00nm
4:XTE =ON 1.00nm
5:.CDI =ON 45°
6:MESSAGE

1iFIX  =0FF
2:ANCW
3:PROX
4:XTE

5:CD! =0N \45°
6:MESSAGE

1:FIX  =0FF
2:ANCW =ON 1.00nm

%) 3:PROX  =ON 1. 00nm
4:XTE —ON/T .00nm

1:WAYPOINT {6:[YNETH
2:ROUTE  {T:CALCLATE
3:GPS {8:INIT.SET
4:DGPS  {9:INTERFACE
5:COMP |

5:CD1  =ON/ 45°
6:MESSAGE
i

Select "ON® Changing alarm range.

Canceling PROX alarm
6:ALARM
1:FIX  =OFF

TEFIX - <OFF
2:ANCW 1.00nm | |2:ANCW =OFF 1.00nm
| 3:PROX Eﬁi 1.00nm  |%#|3:PROX ={Ig3 1.00nm
4:XTE :ON 1.00nm [4:XTE  =ON 1.00nm
5:CDI 45° [5:CDI  =ON 45°
6-MESSAGE \‘ | 6:MESSAGE

Select "OFF"

6:ALARM

alarm range
Tt 1t
Select 6: |[Select desired alarm}] | Enter an alarm range by numeric key. [Press to set ]
ALARM. jlpumber by numerickey.}| | CDI alarm range is 2-digit. the alarm range.
Press until Menu options 110 9 appearj @ove cursor to alarm range field.}
Canceling
alarm
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Track Display

You can display track, the waypoint, course line, and cross cursor on the PLOT screen.

D: PLOT screen.
Cross cursor

Page number

You can display a cross cursor and position it on the screen.

Present position

How to use
Cross cursor

Press until page3) 43 £ 139°43.066¢
Screcn appears. Shift the cross cursor in the desired <
Press until D (PLOT) direction using arrow keys. Position (LAT/LONG) of
screen appears. Cross cursor
‘ Distance and bearing to

the cross cursor
How to store With the cross cursor activated, press the EVT key to store the
Cross cursor cross cursor position. (Note: not the present shipis position).

position Cross cursor position
(stored in number 002)

Blinks about 10 seconds'When
you press the EVT key.

139°43.066

# 7
New LAT/LONG of cross The stored cross cursor position is
cursor shown as X CURSOR

You can scroll the PLOT screen (pages: 1, 2, 3 or 4) in any direction so that your ship is always shown on the screen. If your ship
moves off the screen, it will automatically return to the center of the display.

Press until D
(PLOT) screen
appears.

direction of north (2/N), south
(8/S), east (6/E) or west (4/W).

{Press to scroll PLOT screen in ]

+ L1153
P210

u153
£210
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Initial scale: 0.025

You can select a display scale of PLOT (pages: 1, 2, 4) screen.

D 1.

e - 0.0kt ) 2%
: o b
:1 b Scale indication fields Q’\ . 5
Press to set. 35938.1BUN1 10 .
Press until D (PLOT) screen appears. ) 139°42.990F 20

:

You can change the scale unit from Menu 2: UNIT (nm) of 8: INITIAL options.

Cursor Page number

symBoL =M 6]
. EVENT  =ON
: WAYPOINT=ON
v CO.LINE =ON
Press until page Press to dlsplay Selected option PLOT =10s
6 screen appears. the option. is setup. TRACK  =ON
Press until D (PLOT) Locate cursor and (Locate cursor and select an option.) TRACK CLR
screen appears. select an item.
Initial sefup: +
To change the event symbol, place cursor on SYMBOL option and press ENT key. + / <><> / H

/L /3
/O X

Initial setup: On

Tum ON the EVENT option and you can save events (the present position marking) into memory numbers (000 to 199).

Initial setup: On

Tum ON the WAYPOINT option and save events {the present position marking) into memory numbers (200 to 399).

Initial setup: On

During waypoint or route navigation, you can display or clear the course line from your present position to the waypoint.

Initial setup: 10 s (seconds)

To adjust the track recording interval (time or distance interval), locate cursor on PLOT option, and press ENT key. 10/20/30s

You can set the unit of track distance interval from the Menu 2: UNIT (DST) of 8 INITIAL. 1 4 :/3 / g’}‘; n
7. nm

Initial setup: On

Set the "TRACK"-‘optlon 0 OFF to stop recording the track on PLOT screen. Your present position marking moves on the screen.
"Set the "TRACK" option to ON to record the track on PLOT screen.

. ?
If you press the CLR key when the cursor is positioned at TRACK CLR, a confirming message (DELETE?) will 35 IS-EEET
appear. Press the ENT key to delete every track line currently displayed on the plotter screen. NO - CLR
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33



How to use LOPs

* Note: If the power is already ON, turn it OFF and turn it ON again. @@ﬁ@[}?@ %%%

Measured longitude and latitude can be translated into loran C, loran A or decca LOPs mode. To turn on the LOPs mode, the following
initial setup is required.

ROM NO: KM-C58
CHECKING

Select "4: LOP") { Select Loran C, Loran A| {Press this key to exit ’
or decca. from the initial menu. INITIAL MENU 1/2
Turn power.on, then press the ENT key} X 1:INITIALIZE

while the message CHECKING or 2:LANGUAGE =ENGLISH
CHECK OK is displayed on the screen. 3:WPT.RTE CLEAR

4:L0P M ORAN C|
5:EVENT =AUTO
[MODE KEY TO EXIT]

Select the chain and secondary stations to be displayed. Settings depend on the LOPs mode to be used as described below.

You can convert your GPS present position and stored memory data (waypoints and events) from LAT/LONG into Loran C LOPs.

Cursor

7:CHAIN

Select Enter a (4-digit) Loran)|Enter the highest digit (10 thou-
“8: INIT. SET”. C chain number. sand microseconds) of two Lo-
ran C secondary stations.

Eress until Menu optionsJ Select “7: CHAIN".

1 to 9 appear.

ou can convert ybur present position givén by GPS and stored positioh data (waypoints and event data) from LAT/LONG into Loran
A LOPs.

Select (Selecl the secondary station ].j (Select the secondary station 2j
(“8: INIT. SET”. Select “7- CHAIN™. ‘

Press until Menu op-
tions 1 to 9 appear.

Chain number

First digit of two secondary stations

You can reenter numeric data.

Press to clear incorrect input. D

. Cursor .
Secondary station 1 Secondary station 2

8:INIT.SET 2/2
7:CHAIN =254-FFH

7:CHAIN =2§2S0/287

34
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You can convert your GPS present position and stored position memory (waypoints and event data) from LAT/LONG into Decca
LOPs by automatic selection of Decca chain.

8:INIT.SET
T:CHAIN

Cursor

(Select “7: CHAIN”.) (Move cursor onto “AUTO".)
(Select “8: INIT. SET”.)

Press until Menu options 1 to 9 appear. ]

You can convert both your present position given by GPS and stored position data (waypoints and event data) from LAT/LONG
into Decca LOPs.

or

elect Move cursor onto @Enter a (2-digit) Decca chain numberj
“8: INIT. SET”.} | 7. CHAIN” “MANUAL”.

Press until Menu optlons
1 to 9 appear.

Select a combination| (Press to set the chain number and
of secondary stations. | {combination of secondary stations.

Combination of two secondary stations
Cursor ) Chain number

8:INIT.SET 8:INIT.SET 2/2/[8: INIT.SET
7:CHAIN =MANUAL 7:CHAIN
4l1-Ra

Following describes the procedure for replacing LAT/LONG display with LOP and registering a position in LOP.
Select j(glzct “LOP" ]ette1s]
Cursor

Select
“8: INIT. SET”j | “5: POSITION”

Press until Menu oplions 1to 9 appear.)

1:WAYPOINT gs:ALAnm
2:ROUTE {7:CALCLA
. You can exit from the menu by displaying | 3:GPS 8 INIT.SET) :
A (NAV 1), B (NAV 2), C (NAV 3) or D - |4:DGPS i0: 50SIT1on
(PLOT) screen from the MODE key. 5:COMP ‘L/L UNIT
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Up to 200 waypoints can be stored in memory. As 200 points (numbers 000 and 199) are reserved for MOB and event registration, you
can use 200 to 399 (total of 200 points) to store waypoints.
Number (200 to 399)

(Select “1: WAYPOINT”.) Press to display data of the Move cursor|{Move cursor to the
specified storage number. to letter “= .

“=". ||numeric input field

Press until Menu
options 1 to'9 appear.

Enter storage number (200 to 399) using numeric keys)

LOPs of secondary station 1

Enter a 6-digit data
using numeric keys.

LOPs of secondary station 1

Press to backspace the curso
to correct an input error.

]

Enter a 5-digit data

] Enter a 5-digit data
using numeric keys.

using numeric keys.

» Press to backspace the cursor]

Lane data varies
DeccaLOPs 1\ _ - depending on the
mode - : 24 secdondary station.
« " — - Red station: 0010 23
See “Zone letter table. Enter 2-digit numbers each in the order of Green station: 30 to 47
zone, lane, centilane using numeric keys. Purple station: 50 to 79

LOPs (zone, lane, centilane) of secondary station 2

R

See ‘Zone letter table.” TT
[Enter 2-digit numbers each in the order of]

Press to backspace the cursorj

zone, lane, centilane using numeric keys. / to correct an input error.

No. | Code

IR Irish 17 7D
South Baltic 00 [ 0A Finnmark 18 | 7E
Vestlandet 01 | OE French 19 |88
Southwest British | 02 | 1B South Bothnian 20 | 8C Cape 34
Northumbrian 03 | 2A Hebridean 21 8E i
Holland 04 oE Frisian Islands 22 9B
North British 05 | 3B Helgeland 23 |9 |_Dampier
Lofoten 06 3E Port Hedland
German 07 3F
North Baltic 08 4B Anticosti
Northwest Spanish | 09 | 4C Newfoundland 39 | 2C
Trondelag 10 4E Cabot Straits
English 11 5B Nova Scoti
North Bothnian 12 5F : A
South Spanish 13 | BA Bangladesh 29 | 6C
North Scottish 14 6C 80
Gulf of Finland 15 6E Southwest Africa | 44 9C
Danish 6 | 7B North Kyushu Natal 45 | 10C

For the-following operations, refer to the "Storing waypoints (LAT/LONG) data"
* “Registering additional comments" (see page 13).

» "Copying a position" (see page 14)

» "Changing the comment L.D." (see page 14)

* "Erasing a single waypoint" (see page 14)
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Actual position ‘

You can compensate your GPS present position in the follow-
ing two ways:

* Enter the LOPs of your actual position using numeric keys.
* Enter the corrction amount to use. /

Note: The LOP correction‘is ineffective in
latitude and longitude mode.

Your ship is repositioned
the correction function.

PosiiongvenbyGPs

Chart

S

Z

Compensated position

|
I

Correction by Loran C LOPs data entry

When your position is indicated in Loran C LOPs mode, you can correct it by entering the Loran C LOPs correction amount.

=)
Select 2: LOP. )

Select 5: COMP.

Enter correct (6-digit) Loran C LOPs of
secondary station I using numeric keys.

Press until Menu
options 1 to 9 appear.

LOPs field of secondary

station 2. using numeric keys.

Move cursor to Loran C Enter correct (6-digit) Loran C
LOPs of secondary station 2

the correction amount based on
the specified Loran C LOPs.

J

J
(Press to calculate (and display)J

[

Press to clear incorrect input.
You can reenter numeric data.

Present position

MENU  — |EM=conp

Actual position

{to be entered) Correction amount

1:WAYPOINT {6:ALARM 1:LAT/LON

| s1=R5518.9

$2=60386.0

\ $1=H5520.0 [

]

2:ROUTE  |7:CALCLATE | |2/m6Q $2=60387.5
3:GPS 8:INIT.SET |ah(3:4aG.v =AUTO +005.8° i
4:DGPS 9:INTERFACE| * | 4.7IME =+00:00 $1=+0000.0

§2=+0000.0

$1=+0001.1 |
§2=-0001.5

LHCOMP

Present position (GPS fix) Actual position (to be entered)

Correction amount

Secondary station 1 35518.9 usec Secondary station 1 35520.0 psec

Secondary station 1 +0001.1 psec

Secondary station2  60387.5 usec Secondary station 2 60386.0 usec

Secondary station 2 -0001.5 psec
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Correction by Loran A LOPs data entry

When your position is indicated in Loran A LOPs mode, you can correct it by entering the Loran A LOPs correction amount.

Select 5: Select 2: [Enter correct (5-digit) Loran A LOPs «of]
COMP. LOP. secondary station 1 using numeric keys.

Press until Menu options
1 to 9 appear.

ﬁ

|
[Move cursor to Loran AJ fﬁnter correct (5-digit) Loran A] [Press to calculate (and display) the]

LOPs field of secondary || LOPs of secondary station 2 using | | correction amount based on the

station 2. numeric keys. specified Loran C LOPs.

Press to clear incorrect input.
You can reenter numeric data.

Actual posﬁ)n

Present position {to be entered) ~ Correction amount
1:WAYPOINT {6:ALARM 1:LAT/LON s1=f821.8 / 1's1=f820.0 /
2:ROUTE 7:CALCLATE PELOP) $2=1009.0 §2=1010.1
3:GPS 8:INIT.SET *3:MAG.V =AUTO +005.8° » d * ! [
4:DGPS 9:INTERFACE| ' |4.T/ME =+00:00 §1=+000.0 ' §1=-001.8 |
LR COMP] ) ) $2=+000.0 $2=4+001.1

Present position (GPS fix) Actual position (to be entered) Correction amount
Secondary station 1 3821.8 msec Secondary station 1 3820.0 msec Secondary station 1 - 001.8 msec
Secondary.station2  1009.0 msec Secondary station 2 1010.0 msec Secondary station2 +001.1 msec

Correction by Decca LOPs data entry
When yourposition is indicated in Decca LOPs mode, you can correct it by entering the Decca LOPs correction amount.

Lane Centilane

(Select 5: COMP.J Select “2: LOP’j Enter correct Decca LOPs (lane and centilane)
of secondary station 1 using numeric keys.

Press until Menu options
1 to 9 appear.

|

Move cursor to){Enter correct Decca LOPs (lane] |Press to calculate (and display) the

Decca LOPs field of | | and centilane) of secondary station| |correction amount based on the
secondary station 2.} | 2 using numeric keys. specified Decca LOPs.

Actual position
Present position (tobe entered)  Correction amount

5:COMP

1:WAYPOINT {6:ALARM 1:LAT/LON s1={lG:30:62/ | s1=06G:H0:42
2:ROUTE  {7:CALCLATE PYL 0P §2=0C:76:16 §2=0C:76:35
3:GPS B:INIT.SET |wp|3:mAG.v =AUTO +005.8° (W) 7 _ ) ]
4:DGPS 9:INTERFACE| * |4.TIME =+00:00 $1=+:00:00 §1=-:00:20 |
ERCONP ' $2=+:00:00 §2=+:00:19
Present position (GPS fix) Actual position (to be entered) Correction amount
Green station  0G:30:62 psec Secondary station 1 30:42 Secondary station 1 —00:20 usec
Purple station ~ 0C:76:16 psec Secondary station 2 76:35 Secondary station 2 -+00:19 psec
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Correction by Loran C LOPs data entry

Press until Menu options [Press to change the positive (+) oﬂ
1 to 9 appear.

When your position is indicated in Loran C LOPs mode, you can correct it by entering the Loran C LOPs correction amount.

T 1 i
][i\’[ove cursor to cor-JU ress to use the current po'sitive} Enter (6-digit) correctiorj

Select i .
2: LOP.}|rection amount field (+) or negative (-) sign as 1t is. amount of secondary station

of secondary station 1. 1 using numeric keys.

negative (-) sign of correction amount.

Press to change](Press to use thel(E
the positive (+)|icurrent positive|i amount of secondary sta-
or negative (-)||(+) or negative (-) | tion 2 using numeric keys.

sign as 1t is. (

Move cursor_to
correction amount
field of secondary
station 2.

the Loran C LOPs using the en

|
nter (6-digit) correction fress to calculate (and disp]ay?
tered correction amount.

sign of correc-
tion amount.

Press to clear incorrect input.
You can reenter numeric data.

Present position Cursor Corrected position Correction amount
5:CONMP OP
1:WAYPOINT |6:ALARM 1:LAT/LON ''§1=35518.9 \s1=E5520.0
2:ROUTE 7:CALCLATE FRLOP] §2=60387.5 §2=60386.0
3:GPS 8:INIT.SET » 3:MAG.V =AUTO +005.8° /1 I} [
4:DGPS 9:INTERFACE| ' |4.TIME =+00:00 : $1-40000.0 ' §1=+¢0001.1 /
5 ’ ) $2=+0000.0 $2=-0001.5
Correction amount (to be entered) Present position Correction position
Secondary station 1 +0001.1 psec Secondary station 1 35518.9 sec Secondary station 1 35520.0 psec
Secondary station 2 -0001.5 psec Secondary station 2 60387.5 psec Secondary station2 ~ 60386.0 sec

Correction by Loran A LOPs data entry
When your position is indicated in Loran A LOPs mode, you can correct it by entering the Loran A LOPs correction amount.

ress to changg (Press to use the
correction amount|the positive (+} lcurrent positive
field of secondary||or negative (-} [(+) or negative (-)

; sign of correcisign as it is.
tion amount.

amount of secondary station
1 using numeric keys.. -

Enter (5-digit) correctiﬂ

Press until Menu options 1 to]
9 appear.

. |
ress to change the)(Press to use the fnter (5-digit) correctionJ Press to calculate (and

Move cursor to st Y
correction amount| [Positive (+) orf|current positive|jamount of secondary sta- [|display) the Loran C
field of secondary| [negative (-) sign of||(+) or negative (-)||tion 2 using numeric’keys. )| LOPs using the entered
station 2. correction amount. J|sign as it 1s. correction amount.

Present position Cursor Corrected position Correction amount
4 5:COMP
1:WAYPOINT |6:ALARM 1:LAT/LON | $1=3821.8 \ §1=3820.0
2:ROUTE 7:CALCLATE 2 $2=1009.0 §$2=1010.1
3:GPS 8:INIT.SET |mp|3:AG.V =AUTO +005.8° » /1 1 7/
A:DGPS  ° |9:INTERFACE| " 4.71ME =400:00 $1=M000.0 S1=M001.8
5: [l ' ’ $2=+000.0 $2=+001.1
Correction amount (to be entered) Present positon = - Correction position
Secondary station 1 - 001.8 pusec Secondary station 1 3821.8 sec Secondary station 1 3820.0 psec
Secondary station 2 + 001.1 psec Secondary station2 1009.0 psec Secondary station 2 1010.1 psec
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Correction by Decca LOPs data entry
When your position is indicated in Decca LOPs mode, you can correct it by entering the Decca LOPs correction amount.
Lane Centilane

] or

LOP. to correct.ion the positive (+) || positive (+) or negative || (lane and cer}tilane). of
amount field|lor negative (-) ||(-) sign as it is. ’ secondary station 1 using

[Select 2:)(Move cursor|(Press to change)(Press to use the curremJ Enter correct Decca LOPs

Press until Menu °Pﬁ°"SJ of secondary| sign of correc- numeric keys.
1 to 9 appear. station 1. tion amount
L Lane Centilane

ﬁgg, T or §

Press to change the)(Press to use the [ﬂnter correction amount (Iane] Press to calculate (and

amount field of secondary

positive (+) or nega- || current positive||and centilane) of secondary| |display) theDecca
station 2.

tive (-) sign of cor-|| (+) or negative|(station 2 using numeric keys.] | LOPs using the entered
rection amount. (-) sign as it is. correction amount.

[MOVG cursor to correction

I

Press to clear incorrect input.
You can reenter numeric data.

Present position Cursor Corrected position Correction amount

1:WAYPOINT [6:ALARM 1:LAT/LON 1'51=06/30:62 \ §1=0G:30:42

2:ROUTE 7:CALCLATE 2 $2=0¢:76:16 $2=0C:76:35

3:GPS B:INIT.SET [WP|3:MAG.V =AUTO +005.8° | 71 1

4:DGPS 9:INTERFACE|  |4:TIME =+00:00 $1=M:00:00 s1=8:00:20

3 Couip] : $2=+:00:00 §2=+:00:19
Correction amount (to be entered) Present position Correction position
Secondary station 1 —00:20 psec Green station  0G:30:62 psec Secondary station 1 0G:30:42
Secondary station 2 +00:19 usec Purple station ~ 0C:76:16 psec Secondary station 2 0C:76:35

Correction data (to be entered) Correction data (to be entered)

You can check the correction  Loran C LOPs mode | Loran A LOPs mode Decca LOPs mode

amount as follows: 5-2 LOP
$1=R5520.0 / S1=K820.0 $1=0G:Ho0: 42"
$2=60386.0 $2=1010.1 $2=0C:76:35

! I )

§1=+0001.1 T §1=-001.8 §$1=-:00:20
E%%: 52:-0001;. 5 52=+001i.1 32=+!00:! 19

Select 5:
1 COMP.

t2:
: - Your position has been Your position has been corrected Your position hals been corrected
Press until Menu options corrected by 1.5 microseconds | by 1.1 microseconds to the other by 0.19 lane to the secondary.
1 to 9 appear. to the secondary. secondary.

Your position has been corrected by 1.1 Your position has been corrected by Your position has been corrected by
microseconds to the other secondary. 1.8 microseconds to the secondary. ~ 0.20 lane to the other secondary.

You can cancel any position correction as follows:

Press until Menu options | [Select 5: ] (Select 2: )(Correction amount is set to 0
1 to 9 appear. COMP. | |LOP. and correction is canceled.

Loran C LOPs mode Loran A LOPs mode Decca LOPs mode
5-2 LOP 5-2 LOP 5-2 LOP
s1=5518.9 S1=K]821.8 $1=[16:30:62
$§2=60387.5 $2=1009.0 §2=0C:76:16
l [l l
$1=+0000.0 i $1=+000.0 S$1=4:00:00
$2=+0000.0 $2=+000.0 $2=+:00:00

Position correction has been cleared.
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You can enter a Loran C chain number and the first digit of two secondary stations, NAVIGATOR calculates the Loran C LOPs based on
the specified LAT/LONG data and displays the LOP values.

; “t )=
[Select J [SjeLCt Enter a (4-digit) Loran| [Enter the first digit of two |[The cursor moves
“7: CALCULATE”. ) \“2: UL—>LOP”.J | C chain number. Loran C secondary stations. [to latitude field. ]

(Press until Menu options | to 9 appear. )

f

o

Enter “N” for north or

|
Enter a (7-digit) latitud
“S” for south latitude.

using numeric keys.

]

° =

]
(Enter an (8-digit) longitude using numeric keys. ) Enter “E” for east or} [Press to calculate and
“W for west longitude.| (display LOPs.

Chain number and the first digit of two secondary
stations used for LOPs conversion

7:CALCULATE
TWAYPOINT |6:ALARM 1:2 POINT CHAIN =8930-1-4
2ROUTE {7 GVNGINNES | | 2:[NINR boN Cqaa.E. 000N
3:GPS [8:INIT.SET |up|3:NAVIGATION PLAN = '
4:DGPS  |9:INTERFACE [ T1Lop:S1=20081.7
5.CONP | ILoLOP: 5241769 9
- z

I
LAT/LONG data used  Converted Loran C LOPs
for LOPs conversion

store current calculation data

Press to dlsplay page 2/2. W When OK press this key to:}

Enter a data number (200 to 399) using numeric keys.
The existing data, if any, is displayed for your checkout.

2:L/LLOP 2/2]i7-2:L/ L>LOP 2]

512200817 $1-20081.7

L/L>LOP: gy 41769.9 LIL>LOP: o) 417699

» X L/L-LOP

Moo [ o N] o 35“38.000N}

- = 139°47,000E
Data currently stored Specified data number Data currently stored
("X L~ LOP" : fixed.) f (X UL - LOP":fixed.)

LAT/LONG mode

Do not use the converted LOPs position data

ACautlon for waypoint or route navigétion because of

likely conversion errors. Accuracy of con-
verted positions can be off 1/4 mile or more.

20081.7
41769.9
[COPY] 301=

35°38, 000N
139°47.000E
[COPY] 301=

You can switch the display between LAT/LONG and LOPs modes from
Menu (using “8: INIT.SET" and “5: POSITION” cption).
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When you enter a combination of two secondary stations of Loran A, NAVIGATOR calculates the Loran A LOPs based on the specified
LAT/LONG data and displays the LOP values.

. T

4t |
(Select “T. J [§Iect “2. ) Select the secondary) Move the cursor o Select the secondary
CALCULATE”.) | LIL—LOP”, station 1. secondary station 2 station 2.
field.

(ﬁress until Menu options 1 to 9 appear.)

o
) .
Secondary station|(The cursormoves) (Enter a (7-digit) latitude
2 is entered. to latitude field. ) {using numeric keys.

Tt
(Enter an (8-digit) longitude using numeric keys. ) Enter “E” for east or| [Press to calculate
’ “W” for west longitude. | \and display LOPs.

Combination of two secondary stations
Cursor used for LQPs conversion

Enter “N” for north or
“S” for south latitude.

The cursor moves
to longitude field.

MENU 7:CALCULATE

CHAIN =254-285
2:ROUTE |7 FIIWNL YL/ L-LOP LAT = 35°38.000N
3:GPS 8:INIT.SET .} 3:NAVIGATION PLAN .} LON ~=139°47.000E

"|1:WAYPOINT |6:ALARM

4:DGPS  {9:INTERFACE
5:COMP |

5123993, 5
s >LOP:9-1009.7

LAT/LONG data used Converted Loran A LOPs
for LOPs conversion .

Press to dlsplay page 2/2. } W When OK, press this key to]

store current calculation data

Enter a data number (200 to 399) using numeric keys.
The existing data, if any, is displayed for your checkout.

2:L/L>LOP 2/2|l7-2:L7L>L0P 2/

§1=3993.5 .§1=3993.5

L/L>LOP: g5 _1009.7 LIL>LOP:5)-1000.7

P X L/LsLOP

oo [ © LN o 35°38.000N}

- = 139°47.000E
Data cuirently stored Specified data number Data currently stored
("X L - LOP" ; fixed.) ("X /L - LOP" : fixed.)

LAT/LONG mode

00=X L/L=LOP WPT 00 =X L/L-LOP ”
35°38. 000N . 39935 Caution Do not use the converted LOPs position data
139°47.000E 1009.7 for waypoint or route navigation because of
[COPY] 301= [COPY] 301= A likely conversion errors. Accuracy of con-
: . lél : . lél verted positions can be off 1/4 mile or more.

You can switch the display between LAT/LONG and LOPs modes from
Menu (using “8: INIT.SET" and “5: POSITION” option).
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When you enter a Decca chain number and a combination of two secondary stations, NAVIGATOR calculates the Decca LOPs based on
the specified LAT/LONG data and displays the LOP values.

ab e
Select “T: Select J Entera (2-digit)| (Moves cursor to WThecursormovestolatitudeﬁeld.
(CALCULATE”. “2UL—>LOP”) IDecca chain||combination field of ( )

- Select a combination
Press until Menu options 1 to 9 appear) number. secondary stations. [

(o]

of secondary stations.
_
9t

E\/Iove cursor toJ {Enter a (7-digit) latitude]
1

Enter “N” for north or| [The cursor moves

atitude field. using numeric keys. “S” for south latitude. ] |to longitude field.

(]

L

als
Enter an (8-digit) longitude) Enter “E” for east or| [Press to calculate
using numeric keys. “W” for west longitude. | (and display LOPs.

Chain number and a combination of two
" secondary stations used for LOPs conversion

Cursor

7:CALCULATE

1:WAYPOINT |6:ALARM
2:ROUTE |7 NIWNIS ] LAT = 35°38.000N
3:GPS 8:INIT.SET .} LON/ =139°47.000E
4:DGPS 9:INTERFACE /(IL_’LOP'ocﬂs;ss
5:COMP P "0A:02:04)

1 .
LAT/LONG data used for LOPs conversion ~ Converted Decca LOPs

1t e
(Press to display page 2/2.) When OK, press this key to
store current calculation data.

Enter a data number (200 to 399) using numeric keys.
The existing data, if any, is displayed for your checkout.

7-2:L/L=LOP

7-2:L/L-LOP 2/2

0C:75:85 0C:75:85

LILLOP: o)t 02: 04 LIL=>LOP: 2102504

» X L/L-LOP
‘ ‘f’ﬁgo { o -N} ‘l’ﬁgo {35°38.000N}
= ° . E 500 1139047, 000E

Data currently stored

Specified data number
. ("X /L - LOP” : fixed.)

Data currently stored

("X LL-LOP" : fixed.)
LAT/LONG mode Becca LOPs mode )
TWAYPOINT Caution Do notuse the converted LOPs position data
00=X L/L-LOP PT H00=X L/LLOP for waypoint or route navigation because of
35938 000N N 0C:75:85 likely conversion errors. Accuracy of con-

139°47.000E 0A:02:04 verted positions can be off 1/4 mile or more. )}

[COPY] 301= [COPY] 301=

m =

You can switch the display between LAT/LONG and LOPs modes from
Menu (using “5: POSITION” of “8: INITIAL” option).
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Setup Procedure

LEWAYPO | NTREFAN

2:ROUTE 7:CALCLATE
3:GPS 8:INIT.SET
4:DGPS 9:INTERFACE
5:COMP

1:WAYPOINT
WPT  [00=

°

[COPY] 001=

m = m=Z

[l2rouTE ]

AERTE EDIT|

2:WPT CHANGE-=CIRCLE

3:WPT DATA =NEXT
(Rnn.WPL)

BGps ]
EGPS 110N TOR :

FIX MODE=3D

DATUM  =WGS-84
ANT.H  =0000ft
DOP HASK=07
ELV.MASK=10

1
2
3
4
5
6

GPS NAVIGATOR

IHDEEEIIIIII'IIIIIII!
1:DGPS MODE=LITALY

2 BAUD RATE=4800

3 TIMEOUT =100s

4 STN SEL =AUTO

5 FREQUENCY=000 . 0kHz
§BIT RATE =200bps

DGPS NAVIGATOR
4:0GPS

1:DGPS MODE=[\I}(Y
2 BAUD RATE=4800
3 TIMEOUT =100s
4 STN SEL =AUTO
5 FREQUENCY=000 . 0kHz
6 BIT RATE =200bps

4:DGPS 2/2
[EDGPS MONI TOR

1/2

1. Wéypoints

Store, edit, copy and erase waypoints (see

pages 12 to 14 and 35 to 36).

2. Route

(See pages 21 to 24, and 62.)

Store and erase a route.
Forward/backward navigation selection
Automatic route switching

Waypoint data switching

3.GPS
Display GPS satellite status.

Switch (2- and 3-dimensional) positioning

-modes.
Select datum.
Set antenna height (above sea level).
See DOP value to limit fix data
Set satellite elevation angle limit.
4. Differential GPS (DGPS)
Select DGPS mode.
Set DGPS input baud rate.
Set DGPS timeout.
Select beacon station
Set beacon frequency

Store beacon station (DGPS NAVIGATOR only

selectable)

Monitor DGPS data.

5:COMPENSAT | ON
AELAT/LON
2:LOP

3:MAG.V
4:TINE

=AUTO +005.8°
=+00:00

6:ALARNM :

1:FIX :

2:ANCW =OFF 1.00nm
3:PROX =ON 1.00nm
4:XTE =ON 1.00nm
5:CDI =ON 45°

6:MESSAGE

7:CALCULATE
iE2 POINT
2:L/L-LOP

3:NAVIGATION PLAN

B:INIT.SET
1:AVERAGE =l
2:UNIT(DST)=nm
3:WUNIT(ALT)=ft :
4:SAIL MODE=GREAT CIR
5:POSITION =L/L

6:L/L UNIT =.001

1/2

8:INIT.SET 2/2
7:CHAIN =[J000-0-0
9:INTERFACE
1:FORMAT=DEER]

2:0183 EDIT

[Only 0183 usablel

9:INTERFACE
1:FORMAT=[EER

2:0183 EDIT

5. Corrections..

Position correction (LAT/LONG,
LOPs)

Compass correction

Time difference

6. Alarm (See pages 29 to 31)
GPS fix alarm, DGPS fix alarm
Anchor watch alarm

Proximity alarm

XTE alarm

CDl alarm

Alarm messsage

7. Calculation

Distance and bearing between two
points

LAT/LONG into LOPs data conversion

Calculation of estimated time length
from the current position to the
destination, or required speed.

8. Initial value setup

Set average constants.

Select distance/speed units.

Select antenna height (above sea
level) units.

Select navigation mode.

Select position display mode (LAT/
LONG, LOPs)

Select LAT/LONG display digits

Set chain.

9. Interfacing

Select output format (DGPS NAVIGA-
TOR only selectable).

Edit the output format (NMEA-0183),

You can select an option from Menu in two ways: by direct numeric key entry and by cursor shifting. This
manual explains how to enter numeric values for easy understanding, but you can also use the cursor for

option selection.
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Return to MODE display.

You can monitor the signal status from GPS satellites. The signals from 3 satellites are used for two-dimensional positioning, but signals
from 4 or more satellites are required for three-dimensional positioning.

Number of available—
satellites

The number of satellites
currently available for signal
reception i
Total number of satellite:
The total number of satellites
currently in service

Press until
Menu options

: Satellite signal S/N
/T Trae S/fl‘l us151ally shlovgs 1b0 ‘tlcé %8
Select 3: )(Select 1: GPS MONITOR.  gegrees. - o° = o
1 to 9 appear. GPS. GPS monitor is displayed.

Elevation angle of satellite
The angle of satellite from horizon

Azimuth angle of satellite —
The angle of satellite from true north
{0 degree)

Noise) number
3-1:GPS MONI H---1/2 \ INIT 11720 3-1:MONITOR P2.12/2
N20 00 00 00 00 00 00

107 1 1 [

SN 00 00 00 00 00 00
EL 00 00 00 00 00 00
AZ 000 000 000 000 000 000

Cursor Satellite PRN (Pseudo Random

BREGPS 110N TOR
2 FIX MODE=3D
3DATUN  =WGS-84  [wp
4 ANT.H  =0000ft '
5DOP MASK=07
6 ELV.MASK=10

Initial setup: 3D

if altitude is not required such as a ship on the sea, use the 2D (two-dimensional measurement) mode to keep low DOP value. Low DOP
equals greater accuracy. If you cannot receive signals from four satelfites or if the PDOP value exceeds the limit, the 3D (three-dimensional
measurement) mode is automatically switched to the 2D mode. ' Gursor

1:GPS MONITOB
2 FIX MODE FD
3DATUM  -FIiS-84

4 ANT.H  =0000ft
5 DOP MASK=07
6 ELV.MASK=10

5 . W
Select Move cursor onto) )
37&Ps. | (B ExMenE™ Fress lo set

Select desired measur-
‘ m;

Press until Menu options 1 to 9 appear.) system mode.

Initial setup: WGS-84

The latitude and longitude are calculated based on the WGS-84 with GPS system. However, the charts used in many countries are based
on different geodetic datums. You can compensate this difference from your chart by converting GPS position data into your actual chart
system. To select a geodetic datum, see "Local Geodetic System® (page 74).

Move cursor |(Press to set
onlo the desired [\datum.

geodetic datum.

I to 9 appear.

‘ il 1T

Select Select ] Press to Display

3: GPS.) (3: DATUM.) |page of the desired
Press until Menu options} geodetic datum.

Page number

([EGS - 82
01:WGS - 72
02:TOKYO
03:NAD- 27
04:ALASKA/CANADA
05:EUROPEAN 50
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Initial height: 0

In case of 2D mode, the antenna height from sea level must be entered within 5 meters or 16 3/8 feet in accuracy. If failed, the positioning
accuracy may be worsened. The data can be set in either metric or imperial system. For detail, refer to the setting procedure “Menu 8,
Changing the antenna height’, on page 60 in this manual.

11 1
Select Move cursor onto) (Enter a (4-digit) anlenna height above sea) [ Press to set the
3: GPS. |(4: ANT.H. level using numeric keys. An example of | { antenna height.

“0010” for 10 (ft, m) high.
(Press until Menu options 1 to 9 appear. )

Cursor

Press to clear incorrect input.
You can reenter numeric data.

4ANT.H  =[Joooft
5DOP MASK=07
6 ELV.MASK=10

Initial setup: 07

You can set a DOP mask value in two-dimensional positioning to minimize the position fluctuation. When the HDOP value exceeds this
limit, positioning is stopped. During three-dimensional positioning, you can set a PDOP mask value. When a sateliite combination exceeds
this fimit, two-dimensional positioning is selected automatically.

Select Move cursor onto) (Enter a DOP mask value (00)(Press to set DOP
3: GPS. 5 DOP MASK. )| to 99) using numeric keys. ){masking. .

(Press until Menu options 1 to 9 appear. )

Beps |
1:GPS MONITOR

2 FI1X MODE=3D

3DATUM  =WGS-84
4ANT.H  =0000ft
5DOP MASK=[7

6 ELV.MASK<10

7
Cursor

Press to clear incorrectinput. Y
can reenter numeric data.

Initial setup: 10 degrees

When the satellite is below 5 degrees above the horizon, signal reflection and interference can cause erroneous positioning. You can
improve the positioning accturacy by masking the elevation angle. However, a large mask value shortens the signal receive time and most
satellite combinations are rejected

Select Move cursor onto elevation
ang]e to mask

1:GPS MONITOR

Move cursor onto Press to set elevation
6 ELV MASK. [angle masking. J _
(P_ress until Menu options 1 to 9 appear. } Cursor

46
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J: Return to MODE display.

This DGPS system can improve the GPS positioning accuracy, but only near the coast. DGPS positioning requires an optional differential
beacon receiver, connected to a GPS navigator.

The on-shore reference station (existing radio beacon station) receives the position data (measured by the GPS). The station has also its-
known position data. The reference station calculates the measuring error based on these data, and generates the correction data. The
station sends the correction data (RTCM SC-104) using beacon transmitter, and your NAVIGATOR receives it using beacon receiver.
The NAVIGATOR can eliminate the positioning error and can improve the positioning accuracy. This accuracy is high when you are close
to the reference station. Generally, the DGPS system can be used within 100 to 200 nautical miles from the reference station. (RTCM:
Radio Technical Commission for Maritine Service)

Beacon

transmitter 0 User
4 antenna | L DGPS beacon  GPS receiver |
§ — | % {eceiver antenna antenna |

Reference station

GPS receiver

antenna :
i Beacon transmitter ;
= DGPS beacon gpg nawgator
o = ireceiver " " T
GPS o
receive L ?4 q

When the DGPS is set, the DGPS posmonmg status is displayed with letters D | indication g'flPKS: ggiﬂgﬁ:ﬁggggﬁi ig’,gs',“O”'”
: ioning

on A (NAV1), B (NAV2), C (NAV3), D (PLOT) screen. ]

A (NAV1) screen B (NAV2) screen C (NAV3) screen l D (PLOT) screen

oFF P2.10H
0.0k
S

[GPS mode On: DGPS positioning in progress ]
fioning

D
, - 0.0+
007 T 0. RN 0.0°

35°38. 180N 4 35°38. 180N, 35738.180!‘1
139°42.990E 139°42..990E Lozs 139°42,990F
Initial setup: OFF
Cursor

OFF: Normal GPS positioning takes place. D letter is not shown.
ON:  DGPS correction takes place only. D letter continues during DGPS correction. :
AUTO: DGPS correction takes place when DGPS correction data is received. 1:DGPS MODE
When no data is received, the normal GPS positioning is automatically changing from DGPS |2 BAUD RATE=4800
positioning. 3 TIMEOUT =100s
4 STN SEL =AUTO
5 FREQUENCY=000 . 0kHz
6 BIT RATE =200bps

1:0GPS MODE
elect Move cursor onto] (Move cursor onto 2 BAUD RATE
4: D 1: DGPS MODE.| |ONor AUTO 3 TIMEOUT -
4 STN SEL  =AUTO
Press until Menu options 1 to 9 appealJ 5 FREQUENCY=000 . OkHz

6 BIT RATE =200bps-
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Adjust the baud rate of RTCM SC-104 format signal reception to the output signal baud rate of beacon
receiver.

Se]e Move cursor onto ove cursor onto
4 DGPS 2 BAUD RATE {he correct baud rate.

Press until Menu options | to 9 appear. )

Initial setup: 4800 bps ~ Cursor

1:DGPS MODE3AUTO
2 BAUD RATE=
3TIMEOUT =100s

4 STN SEL =AUTO

5 FREQUENCY=000 . 0kHz
6 BIT RATE =200bps

¥

4:DGPS 1/2
T

4 STN SEL
5 FREQUENCY=000. 0kHz
6 BIT RATE -200bps

Initial time: 100 sec

If the correction data from beacon receiver is interrupted or has 'errors, NAVIGATOR holds the last differential correction for the duration
of timeout. You can set TIMEOUT to 010 to 180 seconds. However, the position accuracy degrades as TIMEOUT lengthens.

| .
]ect MOVC cursor onto [Enter a timeout (010 to 180

3 TIMEOUT. seconds) using numeric keys.

Press until Menu options 1 to 9 appearj

Cursor

1:DGPS MODE=AUTO

2 BAUD RATE%4800

3 TIMEOUT =Hoos

4 STN SEL =AUTO

5 FREQUENCY=000 . 0kHz
6 BIT RATE =200bps

A beacon station is selectable in both the manual or auto mode.

Initial timesetup: AUTO

or
Select Select Move cursor onto AUTO.
4: DG:SE.J CSTN SEL.]

Press until Menu options 1 t0 9 appear]

4:06Ps_ /2]
1:DGPS MODE=AUTO

2 BAUD RATE=4800

3 TIMEOUT =100s
4 STN SEL =

5 FREQUENCY =MANUAL
6 BIT RATE =200bps

4:DGPS 1/2

1:WAYPO /NT {6:ALARM yggsg gg$g=ﬁggg
7:CALCLATE =

: : 4 STN SEL  =[ITYTN
9:INTERFACE| |5 FREQUENCY=000 . 0kHz
6 BIT RATE =200bps

In'the auto mode, the nearest station will be selected based on actual longitude and latitude among all the stored beacon stations.

apgps_ 1/
1:DGPS MODE=AUTO

2 BAUD RATE=4800

3 TINEOUT =100s

4 STN SEL =[TTi

5 FREQUENCY=000 . 0kHz
6BIT RATE =200bps

48
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Frequency Initial setup: 283.5kHz
Selectable range: 283.5 to 325.0kHz
Bit rate Initial setup: 200bps

In the MANUAL mode, frequency and bit rate of the receiving beacon station must be entered.

ke,

kHz

l elect SEICCt {H Specify receiving frequency (4-digit) of
MANUAL 5 FREQUENCY.) |beacon station using numeric keys (0 to 9).

Press to set receiving (Press to set bit rate.)

frequency.

Station ' Frequency - Bit rate

MENU
1:WAYPOINT |6:ALARM
2:ROUTE 7:CALCLATE

1:DGPS MODE=AUTO 1:DGPS MODE=AUTO
2 BAUD RATE-4800 2 BAUD RATEL4800
100 3TIMEOUT $100s

1:DGPS MODE=AUTO
2 BAUD RATE=4800
3 TIMEOUT =100s
4STN SEL |
5 FREQUENCY=000 , 0kHz
8BIT RATE =200bps

. |3:6ps 8:INIT.SET
LE0GPS| 9: INTERFACE|
5:COMP

5 FREQUENCY [ TY[T.YN 5 FREQUENCY =09 . 0kHz
6 BIT RATE =200bps 6 BIT RATE =200bps

DGPS monitor provides information on the DGPS beacon receiver interface and receiving status.

ID NO.: ID number of the selected beacon station.
Itappears as long as the DGPS positioning is executed.

S/N:  S/N value of the selected beacon station.
Select Select Press to change paces] :
4: DGPS. ) (7: MONITOR ) ( of DGPS monitor

Press until Menu options 1 to 9 appear. )

4:0GPS
EEDGPS 1ONI TOR|

/
Data from beacon receiver

‘Displays Frequency being received, bit rate, —/ is displayed

SIN ratio and ID No (beacon station number)

Displays age of DGPS data

HEALTH indicates health status of reference station.
0 is best. Reliability degrades as the number increases up to 5.
6 indicates reference station not monitored.

7 means reference station not working.
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Upon selecting the DGPS mode, the characters DGPS will appear on the A (NAV 1), B (NAV 2), C
(NAV3) and D (PLOT) screens. The characters DGPS indicate that the DGPS positioning is in progress. \ Off: Canceled DGPS positioning

Return to MODE display.

This DGPS system can improve the GPS positioning accuracy, but only near the coast.

Using DGPS requires a reference station at nearby location.

The on-shore reference station (existing radio beacon station) receives position data (measured by the GPS) and compares the known
position data of the station itself, calculates the measuring error based on this data, and generates the correction information. The station
sends the correction data.(RTCM SC-104) using the beacon transmitter, and your NAVIGATOR receives it using the beacon receiver.
The NAVIGATOR eliminates the positioning error and improves the positioning accuracy. This accuracy is high when you are close to the
DGPS station. Generally, the DGPS system can be used within 100 to 200 nautical miles from the reference station. (RTCM: Radio
Technical Commission for Maritime Service) ’ :

Beacon User

Reference transmitter b T e T

{DGPS beacon GPS receiver |

-S-@!‘?U ---------------------- amenné_\,_\ 'Jf/ ireceiver antenna  antenna :
| GPS receiver :
! ‘antenna : H
: ! Beacon transmitter

: i | DGPS beacon .
Z 1 {receiver GPS receiver :
GPS DGPS navigator !

receiver

DGPS mode indication
On: DGPS positioning in progress
Blinks: Unsuccessful DGPS positioning

B(NAV2) C(NAV3) D(PLOT)
1] @
0 Okt
@_\ CRS
3. 180N - 35°3s.1sorE]
139°42. 990E| 025 139:42.990

OFF: Normal GPS positioning takes place. D letter is not shown.
ON:  DGPS correction only. D displayed during DGPS correction.
AUTO: DGPS correction takes place when DGPS correction data is received.
When no data is received, the normal GPS positioning is automatically changing from DGPS positioning.

Select Se]e Select DGPS
4: DGPS GPS to ON or AUTO,

Press until Menu options 1 to 4 appear Cyrsor

1:DGPS MODE
2 BAUD RATE
3 TIMEOUT
4 STN SEL =AUTO
5 FREQUENCY=000.0kHz
6§ BIT RATE =200bps

1:DGPS MODE =[NIE[¥)

2 TIME OUT =100s

3STN SEN =AUTO 000
4 FRE UENCY=000. 0kHz
5BIT RATE =200bps

6 STN NAME =

50
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Initial timesetup: 100S (sec)

It the correction data from beacon receiver is interrupted or has error, NAVIGATOR holds the last differential correction for the duration
of timeout. You can set TIMEOUT to 010 to 180 seconds. However, the position accuracy degrades as TIMEOUT lengthens.

Cursor

Select 4: ﬁ Set the nmeout (010 to 180 secondsﬂ 3,%;'&' SEN CHANUAL 00
DGPS. J (TIMEOUT “51"8 numeric keys. 5BIT RATE =200bps
Press until Menu options 1 to 9 appear) 6 STN NAME =

Initial timesetup: AUTO

A beacon station is selectable both in the manual or auto mode.

In the auto mode, the nearest station will be selected based on measured longitude and latitude among all the stored beacon stations.

Select AUTO.

[Sel ect 4 l(SEACw
GPS. STN SEN.

Press until Menu options 1 to 9 appear. )

1:DGPS MODE=AUTO
2 TIME OUT =100s
3STN SEN =[Tify 000
4 FRE UENCY=000,0kHz
5BIT RATE =200bps

6 STN NAME =

1:WAYPOINT ;6:ALARM

2:ROUTE T:CALCLATE

3:GPS 8:INIT.SET
: 9:INTERFACE

The number and name of a receiving
station appear

In the manual mode, specify the station number between 001 and 480.

Station number (001 to 480)

g\n IT
(Select 4: DGPS. ) (Select 3: STN SEL. )(Select MANUAL.)

Press until Menu options 1 to 9 appear.

4:DGPS
1:DGPS MODE=AUTO
2 TIME OUT =100s

1:WAYPOINT {6:ALARM
2:ROUTE §7 :CALCLATE *
3:GPS ga INIT.SET

Enter station number (001 t
480) by numerical keys.

]

4:DGPS
1:DGPS MODE=AUTO
2 TIME OUT =100s
3 STN SEN =MANUAL [joo
4 FRE UENCY=000.0kHz

1/2

LEDGPS] i9: INTERFACE 5BIT RATE =200bps

5BIT RATE =

5:COMP ’ 6 STN NAME 6 STN NAME =
Description of the 001 - 020: Numbers which can be registered by the user.
station number 021 - 030: Numbers which are stored as the beacon almanac data.
031 - 480: Numbers stored in the ROM (worldwide beacon stations are stored).
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When a beacon station is not stored or when change takes place in the data of a beacon station, reception from that station is done by
registering the station data. The user can register up to 20 station numbers in the range of 001 to 020.

Station number (001 to 020)

C ‘ = _
Select Select Select MANUAL. ) Move cursor to the | (Enter station number (001
4: DGPS. |(3: STN SEL. station number field. ) { to 020) by numerical keys.

Press until Menu options 1 to 9 appear.)

Fre

uency (283.5to 325.0 kHz at 05 kHz interval)

Select 5: BIT RATE.

f beacon stati g
[Enter frequency of beacon station o correct an input error.

Press to backspace the cursorJ
by numerical keys (0 - 9).

Select a character or symbol on the name character
and symbol table using cursor or type a numeric key.

or - S i, \ ‘ L\ &
Select Select bit rate of | | (Select one character or symbol at a) |(Station data is registered
6: STN NAME, [the beacon station. ] time. You can enter up to 8 characters || to receive signal from the

by repeating these steps. registered station.

1:DGPS MODE=AUTO
2 TIME OUT =100s
3STN SEN =MANUAL [J00
4 FRE UENCY=000. 0kHz
5BIT RATE =200bps

6 STN NAME =

1:uaps MODE=AUTO
2 TIME OUT =100s
3 STN SEN =MANUAL 031
4 FRE UENCY=[]00. 0kHz
5BIT RATE =200bps

6 STN NAME =

4:DGPS 1/2
1:DGPS MODE=AUTO
2 TIME OUT =100s

3 STN SEN =MANUAL 031
4 FRE UENCY<50 | OkHz
5B1T RATE [[Mbps
6 STN NAME 4200

2

1:DGPS MODE=AUTO
2 TIME OUT =100s
3 STN SEN =MANUAL 03
4 FRE UENCY=

5BIT RATE =200bps
6 STN NAME =TURUGIZ

1:WAYPOINT ;6:ALARM
T:CALCLATE

8:INIT.SET
gg:INTEnFAcE

Station number

You can check the quality of the beacon reception quality in the following manner.

Turn to MODE
display

jt It -
Select Select (Select a desired page.) ID NO.. ID number of the selected beacon station.
4: DGPS. J|7: MONITOR . It appears as long as the DGPS positioning is operational.

;SIN: S/N value of the selected beacon station.

Press

Press until Menu options 1 to 9 appear.)

[V
1:WAYPOINT {6:ALARM
2ROUTE  {7:CALCLATE

4:DGPS
[#DGPS MONITOR

2/2/I4-7:0GPS MONITOR _1/2

FREQUENCY =309 , 0kHz
BIT RATE =200bps

4-7:DGPS MONITOR 2/2
STN NAME =TURUGIZK

3:GPS 8:INIT.SET
LEDGPS] 9:INTERFACE DATA AG
5:COMP HEALTH

7 Y
ID number S/N value

HEALTH indicates health status of reference station.
0 is best. Reliability degrades as the number increases up to 5.
6 indicates reference station not monitored.

7 means reference station not working.
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Exit from the menu.

You can compensate your GPS present position

given by GPS in the following two ways:

* Enter the latitude and longitude of your actual
position using numeric keys.

* Enter the corrction amount to use.

Note: ,
The latitude and longitude correction is also avail-
able in LOPs mode.

Chart

H

Compensated position

| \
Your ship is repositioned
by the correctioTIfunction. f

L]
Position given by GPS 7 Ve

Correction by LAT/LONG data entry

o

When your present position is displayed in LAT/LONG mode, you can correct it by entering the known LAT/LONG data.

t (7-digit) latitude using Enter N for North or S
for South latitude.

)

) [ Sel Enter a correc
H E‘Eﬁéiﬁ&” [ﬁATILON [numenc keys.

(PPress until Menu options 1 to 9 appear. )

@nter a correct (8-digit) longitude using numeric keys) @nter E for East or W for West longitude)

((Move cursor onto longitude field. )

@,

ress to calculate (and display) the amount of correction
ased on the specified LAT/LONG data.

5:COMPENSATION
RELAT/LON

MENU ‘

1:WAYPOINT {6:ALARM

2ROUTE  {7:CALCLATE | |2:LOP
3:GPS 8:INIT.SET # 3:MAG.V =AUTO +005.8°]
4:DGPS 9:INTERFACE| ' |4:TIME =400:00

LEC O P

Press to clear incorrect input.
You can reenter numeric data.

Actual position {to be entered)

Present position Correction amount

LAT = B5°37.893N
LON =139°43 . 348E
1
LAT = 00°00.000N
LON =000°00.000E

L /
00°00.193S
LON =000°00.148W

LAT =

Present position Actual position (to be entered) Correction amount
Latitude 35°37.893 N Latitude 35° 37.700 N Latitude 0°00.193 S
Longitude 139°43.348 E Longitude  139° 43.200 E Longitude  0°00.148 W
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Correction by LAT/LONG data entry
When your present position is shown in LAT/LONG mode, you can correct it by entering the LAT/LONG correction data.

Move cursor to
correction amount
field of latitude.

Select 5: COM-
PENSATION.

Press until Menu Select 1:
options 1 to 9 appear.)| LAT/LON.

Enter a (7 digit) latitude correc- }( Enter N for North or
tion amount using numeric keys. )| S for South latitude.

(Enter a correct (8-digit) longitude using numeric keys) @nter E for East or W for West longitude)

Move cursor to correction ] ' . [ Press to calculate (and display) the LAT/LONG
amount field of longitude. values using the entered correction amount.

{

Press to clear incorrect input. ]
You can reenter numeric data.

Present position Cursor Corrected position ~ Correction amount

5:COMPENSAT | ON

MENU ]
1:WAYPOINT {6:ALARM ELAT/LON

LAT = 35937.893N LAT'= 35°37.700N
2:ROUTE  {7:CALCLATE | |2:LOP LON =139°43.348E LON =139°43.200E
3:6PS 8:INIT.SET Wb 3:MAG.V =AUTO +005.8° ﬁ U]
4:DGPS 9:INTERFACE| ' |4.TIME =400:00 LAT = [§0°00.000N LAT = [0°00.193S
5. : LON =000°00.000E LON =000°00.148

Correction amount (to be entered) | Present position Corrected position
Latitude 0°00.193 S Latitude 35°37.893 N Latitude  35°37.700 N
Longitude - 0°00.148 W Longitude 139°43.348 E Longitude 139°43.200 E

You can check the correction amount as follows:

Correction data
(to be entered).

5- :LAT/LON

LAT = H5°37.700N

LON =139°43.200E
!

LAT = 00°00.193S

LON =000°00.148W,

The correction amount of 0.913' south
and 0.148' west are shown.

Select 5: COM-| [ Select
PENSATION. | { 1: LAT/LON.

Press until Menu options 1 to 9 appear. )

5- :LAT/LON

LAT = B5°37.893N
LON =139°43.348E
1
LAT = 00°00.000N
LON =000°00,000E

Position correction has been
cleared.

You can cancel the position correction as follows:
]ect 5: COM-

PENSATION 1 LATILON

Press until Menu Correctlon amount is set to 0
options 1 to 9 appear. and correction is canceled.

54
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The course and bearing to waypoint is shown in true bearing. You can adjust the GPS true bearing to the magnetic compass bearing.

Compass bearing: After compass compensation:

D"

If NAVIGATOR shows:

Bearing to
&
. 211°

In the Auto mode, the magnetic compass is compensated based on the built-in global
. L : . - . . . 5:COMPENSAT | ON
magnetic variation maps. However, avoid using this mode if you are higher than 75
. 1:LAT/LON

degrees North or South latitude. 2:LOP
As th s have a small because th tem contai 1d maps. Manual {_°

s the compass may have a small error because the system contains world map; nua 3-WAG.V =T +005.8°
correction is recommended. . LTIME =+00:00
For areas that do not allow exact translation of a true bearing to a magnetic bearing, despite | =Hone /
the map covering the whole world, the resulting value may differ from the actual deviation.

An error (compensation amount)

from true bearing is shown.

ﬁ
[Selecl 5; ] Select [Move cursorJ Press to compensate the
COMPENSATION. l3: MAG. V. Jlonto AUTO. J | compass automatically.

{ Press until Menu options 1 to 9 appear.]

Manual compensation , Initial setup: 0.0°
Setup range: -180.0° to +180.0°

5:COMPENSAT ION

1:LAT/LON

2:L0P

3:MAG.V =[ITIYN +005.8°
4TIME  =+00:00

5:COMPENSAT I ON

1:LAT/LON

Select 5: Select [Movecursoronto
COMPENSATION. || 3: MAG. V. |MANUAL.

6ress until Menu options 1 to 9 appear. )

or

il T 1 2:LOP
Press to change the positive Enter a (4-digit) compensation|(Press to compensate)| 5. - o
(+) or negative (-) sign o [amount using numeric keys. || the compass manu- 3:MAG.V =NANUAL J005.8
correction amount. y 4:TIME =400:00

Press to use the current positive (+)
or negative (-) sign as it is.

The error {compensation amount)

Press to clear incorrect input. from true bearing is shown.
You can reenter numeric data.

(
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+1

Initial setup: 00:00 hour

You can display your local time by entering a time difference from the Greenwich
Mean Time (GMT). See the following chart to determine zone time difference.

@xample: Japan has the time difference of +09:00 from the GMTD

lect
¢ TIME”.I

Select:5: COM-
W{ PENSATION.

Press until Menu options
1 to 9 appear.

Press to set the

Press to change > {
time difference.

the positive (+)
or negative (-)
sign of correc-
tion amount.

Press to use the |{Enter a time
current positive || difference from
(+) or negative || GMT using

(—) sign as it is. || numeric keys.

Se
‘4

Press to clear incorrect input. You
can reenter a “+” or *-” sign and
numeric data.

5:COMPENSAT I ON
| 1:LAT/LON

2:LOP
3:MAG.V =MANUAL :005.8°
4:TIME =/uoo:oo

5:COMPENSAT | ON
1:LAT/LON

2:LOP

3:MAG.V =MANUAL +005.8°
4:TINE =Po9:00

Cursor

2112 +12-12

41}110]9 (-8 |7 |6 |5 t-4 |-3 |-2 11 41 142 143 1 44 135 146 147 148 1 49 | 410} +11

g\ \ _E
= N 5 c ;
pc @ =
5 : g 5
— [+
g = 5
2 £ 5
5] 5o c
£ o E o
£ S ( E
111009 |8 |7 |6 |5 j-4 |3 {2 |4 0 J+1 142 {43 {+4 |45 |46 [+7 [+8 149 14101 +11 ]
+12]-12 +12}-12

Chart
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Return to MODE display.

You can calculate the distance and bearing between two points stored in memory.

L —Repeat to calculate another distance and bearing.

Select “7: Enter an origin Press 10 check)(Enter the fma] Press to check the final
CALCULATE”, “1 2 POINTS” point number||the origin data. J|waypoint num- | |[WPT data. The distance
Press until Menu optlons (000 to 399). ber (000 to 399). | |and bealmg between these

1 to'9 appear. two points are displayed.

Cursor . i
u Origin number Final WPT number

7:CALCULATE

1:WAYPOINT {6:ALARM : \\gpn_’ WPT2 WPT1, WPT2
2:ROUTE  {7:YNIWNIE | |2:L/L-LOP q - =012~ =024
3:GPS 8:INIT. SET * 3:NAVIGATION PLAN WPT1-WPT2: ‘ WPT1-WPT2:
4:DGPS 9:INTERFACE DST=0.00nm DST=2098nm
5:COMP STG=000.0° / STG=220.3°

Distance and bearing from origin to final WPT

For the procedure of translating LAT/LONG data into LOP (Loran C, Loran A or Decca) representation, refer to the "Menu 7: Calculat-
ing LOPs based on LAT/LONG data " (page 41 to 43).
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Following operations compute the time required to a memorized waypoint from your current position and the time you arrive there as well
as the required speed of your boat. Before performing this calculation, you must make sure that your current position measured with GPS
or DGPS is accurate.

Tt 2

Select “7: Select “3: Move cursor] (Move cursor to WPT|(Select a stored position No.
CALCULATE”.) INAVIGATION PLAN".| {to "WPT”. No. display field. (000 to 399) used in the naviga-
- - ; tion plan, then the stored posi-
Press until Menu options 1 to 9 appear.) tion 1s displayed on the screen.

Cursor WPT No. display field
—— [ 7. 3NAY [GAT 10N PLAN
1:WAYPOINT {6:ALARM 1:2 POINT NAV MODE =WPT
- : 2:ROUTE  |7:0NIWNES | |2:L/L-LOP /- PRES.P0S .-000
E;ﬁ%,i,;‘;:fg‘;ﬁgcg{{gg 3:GPS 8:INIT.SET |dp|o VICNACTIEIY) ) | LSPD =000kt )
position. 4:DGPS  |9:INTERFACE ETA =00/00.00:00
5:COMP TTG  =000:00

Press this key to calculate and display the
time to go from the present position to the
called position and the arrival time when
navigated at the specified speed.

7T
Move cursor to | [Specify a (3-digit)
SPD display field. J | speed.

Speed display field

7-3:NAVIGATION PLAN

NAV MODE =WPT
PRES \P0S .»107
» SPD  =[15kt

ETA =05/15.07:20
16 A002:21

The calculated arrival time (ETA)
and the time to go to waypoint (TTG)
are displayed on the screen.

Month Day Hour ‘Minute

time display field. the speed and time to go to waypoint
required to arrive at the specified time.

S =~
(Move cursor to arriva]J [Specify the arrival time.) [Press this key to calculate and disp]ay}

The calculated speed is displayed
on the screen.

7-3:NAVIGAT[ON PLAN

| 5D =015kt

ETA =[15/15.07:20
JTTG A002:21

/
Arrival time display field

The calculated time to go to
waypoint is displayed on the screen.
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Following operations compute the time required fo a memorized final destination from your current position and the time you arrive there
as well as the required speed of your boat. Before performing this calculation, you must make sure that your current position measured

by GPS or DGPS is accurate.

Route number

/}
Select T: ] [éelect 3 J Move curso
CALCULATION /{ NAVIGATION PLAN. to ROUTE.

No. display field.

used in the navigation plan.

Press until Menu options 1 to 9 appear. )

5
r] [Move cursor to routcl [Se]ect a route No. (01 to 20)

L Route point number

{}

{}

(Specified a route point No. Route} [Select the forward (— ) or back-]

point number is selectable freely.

ward ( <) navigation of the route.

1:WAYPOINT [6:ALARM
2:ROUTE JACALCLATE]
3:GPS 8:INIT.SET »
4:DGPS 9: INTERFACE
5:COMP

1:2 POINT
2:L/L-LOP

KENAV I GAT|ON PLAN ‘

7-3:NAVIGATION PLAN

Forward (— ) or backwarg

Route point No
Route No.

NAV MODE =WRT
PRES.P0S.»01-001>

SPD =000kt
ETA =00/00.00:00
TTG  =000:00

<%
Move cursor to) (Specify a
speed display| |(3-digit)
field. speed.

F"Lwr""d (002)

in route point
(001)

Present position

Month

5

Move cursor to the final
arrival time display field.

In route point

In route point

(003)

In route point
(004)

Day

arrival time.

Press this key to calculate and display the TTG
and ETA to go from the present position to the
final destination of the called route when navi-
gated at the specified speed.

7
Backward

~

»

Speed display field

-3:NAVIGATION PLAN
NAV MODE =WPT

PRES \P0S .-»01-001-
SPD =fJ15kt

ETA =05/15.07:20
TTG / =002:21

Calculated final arrival time field and total time to go

to final destination

are displayed on the screen.

Hour Minute

T ~qr
Specify the [Press this key to calculate and display the speed

to go to waypoint

required to go to the final destination and time

at the specified time.

The calculated speed is
displayed on the screen.

»

7-3:NAVIGATION PLAN

NAV MODE =WPT
$.P0S.»01-001-
=015kt

SPD
ETA =[15/15.07:20
J}(:ooz:u

Final arrival time field

Calculated total time to go to
final destination
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Exit from the menu.

8:INIT.SET 1/2
1:AVERAGE =J]
2:UNIT(DST)=nm
3:UNIT(ALT) =1t

4:SAIL MODE=GREAT CIR
§:POSITION =L/L.

6:L/L UNIT =.001

8:INIT.SET 2/2
7:CHAIN =fJoco-0-0

Setting desired,

format.

Select a desired }(Move cursor to desired
item number by |{option of pop-up menu.
numeric key.

Exit from
the menu.

Initial setup: 1

se the averaging function to compare GPS sensor signals several times and get their average.
This stabilizes the GPS position (latitude and longitude), speed and course data. The maximum
averaging rate is 9 and the minimum averaging rate is 1. When you select a higher value, data is
averaged more often and the display data has smaller variations. However, delays for updating
occur. When you select a lower value, data is averaged less but the display data responds quicker.

Selecting a constant (averaging constant) suitable for your boat speed will provide you with smoother data of the boat position, course
and speed.

Initial setup: nm’

(" Unit conversion )

You can change the measuring unit of distance (to WPT or 1km < 8240 3221
final destination) and speed. 1nm | 1.852 1,151
1sm|1.609 | 0.869
Initial setup: ft (" Unit conversion
‘ . 3 m ft
You can change the measuring unit of antenna height (above sea level). 1m 3.281
1ft 10.3048

Initial setup: GREAT CIRCLE

You can change the navigation mode. There are two navigation modes. GREAT CIR
Great Circle course: The shortest course on a sphere. MERCATOR :

Rhumb Li Strai Mercator chart _
: Initial setup: L/L mode
L/Li3

ht co

For the switching procedure, refer to the "Registering a Position in LOP" (page 36).

The following operations enable to display the latitude and longitude of present position up to 0.0001 minute Initial setup: 001"

If you select .0001', the latitude and longitude data of GGA sentence will
also be output in 0.0001' in the Output Data Format 0183.

Sample displays when .0001 is selected: .
A (NAV1) screen B (NAV2) screen

C (NAV3) screen D (PLOT) screen

. moFF _______ P2.1Df]

D . SPD
0.0kt 0.0kt
CRS 0 Oc Q_\ CRS 0 Uo
T8N | . 3538 18720
139‘;’42.991_8E | Loz 11,39‘42‘9918E
Present positio Present position - Present position

For the operating procedure, refer to the "Initial setup for LOP display" (page 34).
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: Initial setup: 0183
You can select the format of output data. ) Output of GPS NAVIGATOR

is NMEA-0183 only.
A jor 1:FORMAT=(ETR
. 2:0183 EDIT
Press until Select “1: . Move cursor onto the
Menu options FORMAT”. desired output format.
\Lto9 appear. AT [ 9:|NTERFACE

(Select “9: INTERFACE™.) |1:WAYPOINT |6:ALARM : 0183} 1:FORMAT=[XER}

2:ROUTE T:CALCLATE > 2:0183 EDIT
8:INIT.SET

kg | NTERFACE

Cursor

[Only 0183 usablel

Initial setup: Sentence: GLL, GGA, RMC, VTG, ZDA

You can select the output sentence and set the Cyce: 1 second

output cycle (in seconds) of the NMEA-0183
output data format,

Repeat to change the cycle of ancther sentence.

Press until
Menu options Move cursor onto
1 to 9 appear. the sentence to
change its cycle.

NENU 9: INTERFACE
1:WAYPOINT {6:ALARM 1:FORMAT=0183 - [AAl 805-00| | 0DA
2ROUTE  {7:CALCLATE | |2 =01||RNN

(Press to set the output sentence and cyc]e.)

Enter an output cycle of selected
sentence using numeric keys.

3:.GPS 8:INIT.SET =00 |SNU

4:DGPS [ERINTERFACE =00||WPL
5:comp i

Cursor Sentence Output meter Output cycle (sec)

Press to clear incorrect
input. You can reenter
numeric data.

the ratio of total data amount (of selected sentence) to the data transmission capacity (about 10% per scale
Do not maximize at 100% or poor performance may result.

=\

Set the output cycle for the required sentence only and set the unused data to "00". The output meter indicatﬂ
).

NMEA-0183 |AAM | Waypoint Arrival Ala
APB | Autopilot Sentence "B" (Bearing from origin or present position to the waypoint).

BOD |.Bearing - Point of Origin to Distination, .

. {BWC | Bearing & Distance to Waypoint in Great Circuit navigation.

DCN | Decca Position

GGA | Global Positioning System Fix Data (Time, Lat/long, S/N, SV, DOP)

GLC | Geographic Position - Loran-C LOPs (NMEA-0183 Ver. 2.0)

GLL | Geographic Position - Latitude/Longitude.

GSA | GPS DOP and Active Satellites

GSV | GPS Satellites in View

GTD | Geographical Position - Loran-C LOPs (NMEA-0183 Ver.1.5)

MSS | MSK receiver signal status (S/N, Frequency, Data rate)

ODA | Satellite information (KODEN's proprietary)

RMB | Recommended Minimum Navigation Information (Cross track error, Bearing to stear, Position number of point of origin, Lat/long,

Bearing and distance from present position to waypaint, approaching speed to waypoint, proximity alarm)

RMC | Recommended Minimum Specific GPS/TRANSIT Data (UTC time, lat/long, ground speed, true bearing, magnetic deviation, date)

Rnn | Route number and waypoint number {Max. 4 points including next waypoint

RTE | Route number and waypoint number (Max. 4 points including next waypoint

SGR | Loran-C Chain Identifier

SNU | GPS SNR Status

VTG | Course Over Ground (true and magnetic bearing) and Ground Speed

WDC | Distance to Waypoint

WPL. | Waypaint Location Lat/long, waypoint number

XTE | Cross-Track Error, Bearing to stear

ZDA | Time & Date (Hour, minute, second, day, month, year, time difference) by UTC

NMEA 1 GLL, GGA, VTG, ZDA: Fixed (1-sec cycle), NMEA-0183 (version 1.5)
NMEA 2 GLL, GGA, VTG, ZDA: Fixed (2- to 3-sec cycle), NMEA-0183 (version 1.5)
CIF LAT/LONG, speed, course, and Loran G LOPs  (Furuno'’s format)

SHIP LAT/LONG data (SHIPMATE 0183)
RTCM DGPS correction data :
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When selecting the output of waypoint data (in Rnn and WPL sentences) as route navigation is tumed on, you can specify which
waypoint data is to be output first.

Initial setup : NEXT

' It
Select ‘2_] Select “3: Move cursor to select]
RTE". WPT DATA” ) INEXT or OLD.

Press until Menu options 1 to 9 appear. )

7T:CALCLATE

) | 3:WPT DATA
8:INIT.SET N AT

Select RNN sentence.

OLD

NEXT .. Data of the waypoint you are currently heading is output first. )
OLD .... Data of the waypoint you have just passed through is output first.

ﬁ
Select “2:

- ” (Entcr an output cycle of RNN ~ (Enter an output cycle of WPL
0183 EDIT". sentence using numeric keys. sentence using numeric keys.
Fﬁ?Etngfl\CE”. Select RNN sentence.| . elect WPL sentence.

Press until Menu options 1 to 9 appear.]

MENU ]
1:WAYPOINT {6:ALARM

2:ROUTE 7:CALCLATE

9: INTERFACE
1:FORMAT=0183

9-2 0183 EDIT 2/2
ODA= RMB=00 RMC=01
: RTE=00 SGR=00

3:GPS 8:INIT.SET P SNU=00\VTG=01 WDC=00
4:DGPS D% | NTERFACE TE=00 ZDA=01
5:COMP - NERERS{TTT) 100%

N\
Cursor Output cycle (sec)

The built-in simulator helps you practice operation before you use it in the field. Only a power source is
required to turn on the unit. You enter the starting position of the simulated navigation at point number
399 in LAT/LONG referring to "Storing Waypoints" (page 13). Then, turn the unit off. Restart the unit by X

pressing PWR/DIM key and press "4" key when a text "CHECK OK" is displayed on the screen. Whena

beep sounds, the settings for the simulated navigation will complete. _
Your position draws a circle from the position in point number 399 at 10.0 kt speed with 0.1 nm radius. It &
takes about 3 minutes 40 seconds for each circle. Select the 0.025-nm or 0.05-nm range on the PLOT
screen.

You can try each function of the unit as if in practical operation. A power source is required for simulation
but the antenna connection is not required. Simply turn the power off to get back to normal operation.

Start position (entered at
point number 399) -
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the menu.

Displaying Turn power on, then press the ENT key while the screen message "CHECKING" or "CHECK OK" is displayed.

How to use menus

Note: When powered, turn the power switch off first, then proceed to the following steps.

ﬁ@@%@ GRSI N

waw - . S -cm
Initialization = : B ehEduinG
Select Menu is initialized and|[Initialization
"1.INITIALIZE".) |the screen for powering | {will be canceled. INITIAL MENU 1/2
off will appear. iRINITIALIZE
2:LANGUAGE =ENGLISH
Other menu 3:WPT.RTE CLEAR
: 4:LOP =LORAN C
5:EVENT =AUTO
Press to select Press to select a) [ Pressto validate [MODE KEY TO EXIT]
a desired item. desired content.] |your choice. INITIAL MENU 2/2
6:WANMETRl =N/E
Exit from
the menu  Press the MODE key to display the screen for powering off.

[MODE KEY TO EXIT]

Then, set all system parameters again.

If your GPS position has failed due to satellite maintenance or other reason, initialize your GPS navigator.

DELETE?
YES=ENT
NO =CLR

You can change the display language.

(Already registered data on the waypoints, events, MOBs and routes remain unchanged)

Initial setup: ENGLISH

ENGL | SH
o Vs
hy

You can erase the entire data such as waypoints, events, MOB, and route from memory.

DELETE?
YES=ENT
NO =CLR

This menu option allows you to select a desired display among the loran C LOP, Loran A LOP and Decca

. Q-\Iready registered data on the waypoints, events, MOBs and routes remain unchang@

Initial setup: LORAN C

LOP.

You can use either of the following two procedures for registering your current position (event).

Initial setup: AUTO

In the MANUAL mode, you can
specify des1re}:l registration numbers.

AUTO............. Pressing the EVT key automatically registers the points starting from No. 001
through 199. When the 200th point is reached, the number is returned to 001 again |
and the older data is sequentially replaced by the newer one. 5
MANUAL .......

Press the EVT key, then specify desired registration numbers (in the range of 001
to 199) from the numerical keypad. ]

longitude region as the initial value.
N/E (N. Lat./E. Long.) ....
longitude region as the initial value.
When power is turned on, GPS or DGPS position measurement is started using
longitude region as the initial value.

S/W (S. Lat./W. Long.) ..

S[E (S. Lat/E. Long.) ....

region as the initial value.

N/W (N. Lat/W. Long.) .. When power is tumed on, GPS or DGPS position measurement is started using the north latitude/west

When power is turned on, GPS or DGPS position measurement is started using the north latitude/east

When power is turned on, GPS or DGPS position measurement is started using the south latitude/west longitude

the south latitude/west
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Troubleshooting Guide

( If NAVIGATOR does not function properly, check the following points. If the problem continues, call for service. )

[® Never attempt to open the cabinet.}

Attached to DGPS NAVIGATOR

» Check the following points: é . Always turn Off power supply
Blown fuse [ Caution before replacing the fuse.
+ Low battery voltage

Poor contact of power cable to battery socket
* Poor contact of power cable to dssplay unit  gedicad

..... ORI S TR - FTEEEEEER

10.8t0 31.2 VDC
battery

Power cable (with fuse)

Check the following points:

« If GPS signals are not received or key operation is not effective, try the following steps: @ﬁﬁ @[P@ %%

ROM NO: KM-C58
RESET

H
Press (o turn Hold down MODE and CLR keys,}
power off. and turn the power on again.
The stored position data is NOT lost even when you perform these steps.

The present positioning dala is erased and NAVIGATOR retums to the initial setup.
All setup parameters are reset to factory defaults and you need {o set them again.

An error message may appear when you power on.

(@?@ @%%@% R An error has occurred in backup RAM.
ROM CHANGED A checksum error has occurred.
/E_"O' message ROM ERROR A ROM error has occurred.
| display area RAM ERROR A RAM error has occurred.

NO BEACON A beacon signal entry error has occurred.
BEACON ERROR A connection failure with beacon has occurred.

ROM NO: KM-C58
CHECKING

The ROM CHANGED message appears when ROM has been replaced. In this case, fumn the power off, then restart again.

-

The receiver CPU has failed.
Call for service.

+ Make sure that you have selected the cable connector of DGPS beacon receiver from Menu (using “1: IN CONNECT” options of “9:
INTERFACE”).

+ Make sure that the baud rate you have set from Menu {using “2: BAUD RATE" cptions of “9: DGPS") matches the output signal baud
rate of DGPS beacon receiver.

» Make sure that you have set the elevation angle from Menu (using “6: ELV ANGLE” options of “3: GPS”} is greater than 5 degrees. The
correction data sent from the on-shore reference station has the 7.5-degree or larger elevation angle of satellite. If your GPS navigator

receives signals from satellite below 7.5 degrees of elevation angle, the DGPS positioning may fail. Set the elevation angle limit to 10
degrees or more,
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(3.0 ]
EGPS_lION| TOR

FIX MODE=3D

DATUM  =WGS-84
ANT.H  =00001t
D
E

* The antenna cable may not be connected securely between the antenna and receiver.

_st | ' OP MASK=07
Selec
[gﬁffgnli"f llol\ge:gpear geg':?—] 1+ GPS MONITOR. LV.MASK=10
1. Check the HDOP of satellites,’ﬁ/—%p_t\

If the HDOP has exceeded 20, NAVIGATOR stops positioning. Also, its positioning 3-1:MONITOR P2.11/2
accuracy drops as HDOP gets larger in value. -IN 04 06 10 T

20 24

(HDOP Accuracy ) m_i i ' ' u '
1t06 Normal -

6012 Acceptable SN 12 10 17 16 08 16

121020 Low j 21 22 64 49 15 59

2. Check the S/N of each satellite signal.

1
2
3
4
5
6

If elevation angle is greater than 10 degrees, the S/N values should normally be 10t020.

3. Check an obstacle that interfere signal reception.
If there is an obstacle between the antenna and satellites, NAVIGATOR cannot receive GPS satellite signals. You must change

the antenna position.

e,

4-7:.DGPS MONITOR 1/2

{}
Press until Menu Select Sele ' FREQUENCY =309 . 0kHz
options 1 to 9 appear. )| 4: DGPS. }|7: DGPS MONITOR.
1. Check the S/N of beacon signal.
The S/N values should normally be 6 or more . DATA AGE =999

2. Check the health information

HEALTH indicates health status of réference station.
0 is best. Reliability degrades as the number increases up to 5.
6 indicates reference station not monitored.

7 means reference station not working.

3. Make sure there is no obstruction around the receiving antenna and antenna coupler.
There should be no metal objects around the receiving antenna and antenna coupler or data cannot be received.

4. Check your grounding method.
An RF ground may be necessary for reception. Install proper RF grounding if necessary.

Fuse case

. Rotate the fuse case as shown, and pull out and open the case.
. Open the fuse holder cover (that is located inside of fuse case).

. Replace the blown f ith fuse.
eplace the blown fuse wi an‘e\{v u'se FT1611 2 A

. Close the fuse holder cover {(until it clicks).

1
2
3
4
5

. Rotate and close the fuse case (take care not to damage the ¢
cables).

1. Face the connector groove upward, and insert it into the end of power
connector of display.

2. Rotate the coupling clockwise (CW) and fix it.
3. Cover the connector with the waterproof cap securely.
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Specifications

* Specifications subject to change without notice.

Receiving frequency 1575.42 MHz £1 MHz

Receiving channel Digital 11-channe! parallel/sequential

Receiving code C/A code

Sensitivity Better than -130 dBm (elevation angle: 5° or over)
Tracking speed 200 knots maximum

Accuracy Position | 10 meters RMS (DGPS on), 100 meters 2DRMS (DGS off)
(PDOP=3) Velocity | 0.1 knot RMS (DGPS on)

" Note: Accuracy is subject to change in accordance with DoD civil GPS user policy.

Receiving frequency 283.5 10 325.0 kHz

Channel separation 500 Hz step

Modulation MSK : 50, 100, 200 bit/second
Sensitivity 2.5 uVim or less (at BA-02)
Signal detection (S/N) Better than 6 dB

Dynamic range 92dB

Display LCD with backlight (128 x 64 dotts, effective picture area: 85.71 x 54.35 mm)
Display mode NAV1, NAV2, NAV3, PLOT, MOB (Man Over Board), MENU
Track display Display range |0.025, 0.05, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20 nm (sm, km) o
Usable ground | Within 80° in latitude
Plotting inferval | 10, 20, 30 seconds, 1, 3, 5 minutes, 0.1, 0.5, 1 nm (sm, km)
Plotting capacity | 2,000 points
Position data display Latitude/longitude in increments of 0.0001 minute, converted Loran C LOPs, converted Loran A LOPs, con-

verted Decca LOPs

Navigational display

| error/course deviation/time to go to waypoint, total time to go and distance on route, DOP value, present time

Speed, course, velocity made good/course made good/elapsed time, altitude, distance/bearing/cross track

(UTC or LTC), satellite status, beacon receiving status, distance/bearing between two points, MOB display

Instant (event) memory

200 points

(GPS NAVIGATOR : NMEA-
0183 only)

Waypoint memory 200 points

Route memory 20 routes (Max. 400 waypoints) reverse trail possible

Alarm Proximity, cross track error, CDI, anchor watch, DGPS, GPS

Position compensation Latitude/longitude, LOPs, Datum

Magnetic compensation Auto or manual

Parameters Loran C LOPs conversion, Loran A LOPs conversion, Decca LOPs conversion, memory of waypoints and
name (up to 10 letters), selection of measuring unit (nm,sm,km), antenna height unit (ft, m), antenna height,
averaging (smooth) factor, position mode (2D or 3D automatic selection), beacon stations selection

Output data format NMEA-0183 (AAM, APB, BOD, BWC, DCN, GGA, GLC, GLL, GSA, GSV, GTD, MSS, ODA, RMB, RMC, Rnn,

RTE, SGR, SNU, VTG, WDC, WPL, XTE and ZDA), NMEA 1, NMEA 2, CIF, SHIPMATE 0183, RTCM SC104
(for DGPS, 4800 baud rate)

Data output interval

1 second (CIF, SHIP, and NMEA 1), 3 seconds (NMEA 2), and 1 to 99 seconds selectable (NMEA-0183)

Memory protection

By built-in battery

Power supply 10.8to 41.6 VDC _
Power consumption 4.8 W or less (KGP-913D), 3.3 W or less (KGP-913), at 24 VDC
Operating temperature Display unit: - 15° to + 55°C (5° to 131°F)

Antenna unit; - 30° to + 75°C (- 22° to 167°F)

Differential ON, OFF, AUTO
Beacon station selection | Auto (requires position information) or manual
Beacon station data User entry (20 stations), beacon almanac data (10 stations), ROM (built-in stations around the world)

Operating temperature

Antenna coupler; - 30° to + 70°C (- 22° to 158°F)
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Common

No. Article Type , Remarks Weight/length | Quantity
11 Display unit KGP-913/GPS-90 | With mounting bracket and vinyl cover 0.86 kg (1.9 1b) i
KGP-913D/GPS-90D| With mounting bracket and viny! cover 0.96 kg (2.1 1b)
2 Antenna unit GA-08 For GPS reception, with antenna cable 0.62 kg (1.4 1b) 1
Antenna cable Connected to GA-08/ BNC connector 10 m (32 13/16 f)
GA-08L For GPS reception, with antenna cable 0.81kg (1.81b)
Connected to GA-08L/ BNC connector 15 m (49 3116 ft)
3 DC power cable CW-241 With 3-pin connector 1.8m (5 15/16 ft) i
4 Fuse F-7161,2 A For spare 1
5 Truss tapping screw TPT M5 X 20U For mounting bracket 2
6 ‘Operation manual 1
Installation materials: available upon requirement
7 | Hose band | 738-1015 l Antenna unit l 2
DGPS NAVIGATOR only
No. Article Type Remarks Weight/length | Quantity
1 Antenna coupler BA-02-K/BA-02-S For beacon reception, with antenna cable 0.85kg (1.9 Ib) 1
Antenna cable Connected to BA-02/ BNC connector 10 m (32 13/16 ft)
BA-02-KL/BA-020SL| For beacon reception, with antenna cable 1.2kg (2.7 Ib)
Connected to BA-02-L/ BNC connector 15 m (49 3/16 ft)
Installation materials: available upon requirement
2 I Hose band ] 738-1015 J Antenna coupler [ l 2
Common
No. |-Article Type Remarks Weight/length
1 “Printer KGP-9001A With power and connecting cable 1.7kg (3.8 Ib)
2 -1 | :Connecting cable CW-350 With 6-pin and BNC connectors 5m (16 3/8 ft)
-2 CW-351 With 6-pin connectors 5m (16 3/8 ft)
-3 CW-352 With 6-pin connector and lugs 5m (16 3/8 ft)
3 Power rectifier PS-003A With two 5A fuses 2.8kg (6.2 Ib)
4 AC power cable VV-2D8 Both end plain, for power rectifier 3m (9 13/16 t)
5 Flush mount kit FMK-1 Flush mount frame with screws
6 Antenna holder RAH-29 Ratchet mount 0.68 kg (1.5 Ib)
DGPS NAVIGATOR only
No Article Type Remarks Weight/length
1 Receiving antenna RA-14 2.45 m, whip 0.3kg (0.67 Ib)
2 H-field loop antenna BA-03 With antenna cable 1.4kg (3.1 1b)
Antenna cable Connected to BA-03/BNC connector 10 m (32 13/16 ft)
BA-03L With antenna cable 1.6 kg (3.6 Ib)
Connected to BA-03L/BNC connector 15m (49 3/16 t)
BA-03S With antenna cable 0.99 kg (2.2 Ib)
» Connected to BA-03S/BNC connector 0.5m ?1 5/8 ft)
4 GPS/H-field beacon antenna | GBA-01 With antenna cables 1.9kg (4.2 Ib)
Antenna cable Connected to GBA-01/BNC connector 10m (32 13/16 i)
GBA-01L With antenna cables 2.2Kkg (4.9 1b)
Connected to GBA-01L/BNC connector 15 m (49 3/16 ft)
GBA-01S With antenna cables 1.1kg (2.5 1b)
Connected to GBA-015/BNC connector 0.5m(15/81)
5 Antenna extension cable CW-826 With N-P/BNC connectors For BA-03S/GBA-01S 0.5m (1 5/8 ft)
RG-10U7Y With N-P connectors For BA-035/GBA-01S 20 m (66 ft)
RG-10U7Y With N-P connectors For BA-03S/GBA-01S 30 m (98 7/16 it)
Other materials (For BA-03/03L/03S, GBA-01/01L/01S)
No. Article Type Remarks Quantity
1 Antenna holder RAH-23 Stainless steel made For BA-03/03L/03S, GBA-01/01L/01S 1
2 Hose band SD-2050 For BA-03/03L/03S, GBA-01/01L/01S 1
3 Hose band 738-1015 For BA-03/03L/03S, GBA-01/01L/01S8 1
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Antenna unit

. POWER\ . DATA1 . gﬂzggl_
00| (Ean
' ntenna cable

DGPS beacon receiver

s i ezzz KBR-90/91/93
Supplied with DGPS SBR-90/91

beacon receiver

Input/Output

Output Input
D+ (DsHLD @ siG

®- @sIG GRIN
® @RIN GNC

\‘\V

@\

Supplied with Printer |p.:
upplied wit rn e Printer
KGP-9001A
CW-351 | Track display
=55 TD-1500/1700

CW-3s0/352 | Autopilot
ez complying with

NMEA-0183
Chromascope
CVS-106/821/8831
CVS-8815/8816
CVS-8841/8826 series

Chromascope
(CVS-8814/8805
CVs-8821 series

Marine radar
MD-3000

MD-3700 series
DC power cable Marine radar

Ccw-241 CW-351 | MD-3400/3600
' B MD-3800/3900
MD-3010/3210 series

100115 VAC 108 to 41.6 VDG : CW-35t_| Color radar
200/230 VAG —+ MDC-450 seies

Note: Connection method to the power rectifier varies depending on the given voltage level (100 VAC, 115 VAC, 200 VAC, 230 VAC).
For the detail, refer to the attached drawing on the power rectifier, "Qutline, dimensions & circuit of the rectifier".

CW-351

£62803002008

CW-352

s

Power rectifier CW3 7

PS-003A

AC power cable
wv-208
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Scale differs among drawings.

Unit: mm (inch)

478 (3.07)

f W g Flush mount (D34MP91021)

1

53 (2.09)

Slotted-head screw

Weight:0.19 kg (0.42 Ib)
0.62 kg (1.4 Ib) inclucing cable (10 m) o (Bhe X15U)
0.81 kg (1.8 Ib) including cable (15 m} pring washer

Plain washer
Truss tapping screw (TPT4 X 20U)

248 (1 7/8) Unit: mm (inch)
= f‘:j Unit: mm (inch)
S 3| © \\
5 §h g .
24UNF _ g 3z @
ol@ ~ = «©l =
42 (1 5/8) e= 3 | 2 g |° =
10 (378) - 74 =
1W-14/inch N H ?
i - = o 170 (6 11/16)
w 8 PE " GBA-01/01L/01S  BA-03/03L/03S
‘ I N = Weight: 0.95kg (2.11b)  0.92 kg (2.1 Ib)
Weight: 0.4 kg (0.89 Ib) ' 19kg(4.21b 1.4 kg 53.1 Ib)  including cable (10 mg
0.85 kg(1.9 Ib) including cable (10 m) 22kg (4.91b 1.6kg (3.61b) including cable (15 m
including cable (15 m) 1.1kg(2.51b 0.99kg (2.2 1b}  including cable (0.5 m)
90
39776
190 67
7172
7 SN
O@®
O®®
# ®O®
8 O®O| [E_ e
T 7 @O® @ E
. O®O ©
O® =
®@®®| | N
|\ 7
i 130 -
! 51/8 -
220
811716
7 Maintenance space Mainlenance space 8&
w/_ 5 30 & &
3916 11316 5151/64 376 3316 ]

505
H

7/”—"1 Weight: 0.86 kg (1.9 Ib) GPS NAVIGATOR

0.96 kg (2.1 [b) DGPS NAVIGATOR
- Unit: mm (inch)

74

246
(15/64Dia 2Holes)

J Front
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Receliving antenna RA-14
(Option)

Antenna coupler
BA-02-K/BA-02-S
BA-02-KL/BA-02-SL

Antenna unit
GA-08
GA-08L

P POWEH\ g DATA N
00
(@(o

Output

O+ @SHLD @NC
@siG ®NC
@RTN @®NC

©

Antenna cable

Antenna cable

Supplied with KGP-9001A | Printer
KGP-9001A

CW-351 - | Track display

EEEE

S TD-1500/1700

cw-350352 | Autopiot
ez complying with
- | NMEA-0183

Chromascope
CW-351 | CVS-106/821/8831

— | CVS-8815/8816
CVS-8841/8826 series

Chromascope
CW-352 | CVS-8814/8805
CVS-8821 series

CW-350 | Marine radar
=z MD-3000
MD-3700 series

Output

Power rectifier
PS-O_OSA

DC power cable

CcW-241 Marine radar
AC pow?/r ﬁ%ﬁ CW-351_| MD-3400/3600
EEEEE MD-3800/3900
MD-3010/3210 series
100/115 VAC 10.8 to 41.6 VDC CW I\C/Ig(()lr-crt%%asreries

200/230 VAC

Note: Connection method to the power rectifier varies depending on the given voltage level (100 VAC, 115 VAC, 200 VAC, 230 VAC).
For the detail, refer to the attached drawing on the power rectifier, "Outline, dimensions & circuit of the rectifier".
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f
'

Antenna unit
BA-03S

| Antenna cable

Antenna unit Antenna unit

BA-03/03L GA-08/08L

Antenna cable

Antenna cable

RG-10UY

Antenna unit
GBA-01S

WY Antenna cable

Antenna unit
GBA-01/071L

Antenna cable
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Installing Antenna

Scale differs among drawings.

Make sure to install the antenna unit at a location where nothing shades the antenna of a view above
the horizon .

Objects placed above the antenna unit or too close to the antenna unit may cause signal to noise ratio
to degrade and shorten measuring time.

(1) As far away from any metallic objects as possible.

(2) Atleast 4 meters (13.2 feet) away from the MF/HF reversed L-type TX antenna, VHF or HF whip antenna.
(3) At least 1.5 meter (4.9 feet) above the MF/HF reversed L-type TX antenna.

(4) At least 1 meter (3.3 feet) away from the receiving antenna.

(5) Outside radar transmitting beam (30° to 40°).

(6) At least 1 meter (3.3 feet) away from the radar antenna.

(7) At least 5 meters (16.5 feet) away from the Inmarsat antenna.

(8) At least 3 meters (9.8 feet) away from the loop antenna.

(9) At least 0.5 meters (1.6 feet) above the large metal surface.

VHF whip antenna

4 m (13.2 ft) or more 4 m (13.2 ft) or more
. - -
Receiving antenna

HF whip antenna \ \

Loop antenna

1m(3.3ft
ormore 3m (9.8 ft) or more
Inmarsat antenna
GPS antenna

m (16.5 ft) or more

o
Lot

Outside the radar beam
(30° to 40°) -

1.5 m (4.9 ft) or more
E *
4m(13.21tor

more

MF/HF reversed L-type TX antenna  §

* At least 0.5 meters (1.6 feet) above the large metal surface.

" Should you find no place is available under the conditions as described in (1) through (8),
then find the largest metal object and set up the antenna as far away as possible.

Object Size in diameter Minimum distance
Pole 10 cm (3 15/16 inches) | 1.5 m (4.9 ft)
Pole 30 cm (11 13/16 inches)| 3.0 m (9.8 ft)
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Antenna unit

<= Antenna cable

sy
BN

Antenna cable connector

Power cable =>

Power cable Grounding wire
connector {not supplied)

Make sure to connect the grounding wire to earth plate, or engine.

: @ Black lead to Minus terminal of power supply.

@Red lead to Plus terminal of power supply.

Antenna unit
Antenna unit GA-08 Antenna unit
GA-08 GA-08L BA-03
GA-08L BA-03L
i BA-03S
o GBA-01
‘ GBA-01L
e = e clam
~..\ f P GBA-01S
bl ”n“m 9
000000 SCF&W ©
(1-14UNS-2B) =
Antenna cable \ Antenna
cable L Antenna cable
32
Mast (pole)
(not supplied)
Antenna
extension pole
(not supplied)
(]
Antenna cable
connector
Antenn? cable BNGC
connector N
BNC ~ Antenna cable
Mast (pole) connector
(not supplied) BNC
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Install the receiving antenna and its coupler at the highest position on the vessel. Do not mount under
or inside a place where metal is present. A metallic object between the transmitting station'and antenna
might not allow reception within the service area.

Notice for installation

As an installation site, select a place free from any metallic objects.

Install the antenna coupler at least one meter away from the receiver or remote display.

An appropriate installation position for the receiving antenna and coupler is as follows according to different types
of vessel.

* On a sail boat, an insulated aft stay is usable as an antenna.

* In case of center cabin vessel, install the coupler on a side or on top of the cabin.

* On a power boat, install the coupler on the top or side of the cabin.

Select a place where the antenna can be mounted vertical.

Install the coupler as far away from other antennas, particularly transmitting antennas of intermediate or high frequency
Keep away from the TV set and receiving antenna.

Select an optimum positioh for your boat.

? . ‘ Select an optimum position from A, B, and C below.

27 MHz direction finder Position A (above radar mast)
/ ) .
A short antenna cable suffices.

Position B (on mast)

Installation is possible at a high point, but the antenna cable length
may fall short.

Position C (bridge)

A short antenna cable suffices.

Position@

Mount the antenna at least one meter above the yard and as far away
from the transmitting antenna as possible.

Position

Mount the antenna on the end of the bridge and as far away from any
transmitting antennas as possible. Mount the antenna coupler so the
horizontal antenna element will be positioned below the middle of
the whip antenna.

PositionC)

Tilt the antenna outward at least two meters away from the loop

antenna, even this may slightly affect the bearmg measurement on
the two MHz band.

Position@and@ :

Mount on the bridge and as far away from the transmitting antenna
as possible,

Posnhon@

Mount at least one meter above the yard and as far away from the
transmitting antenna and a loop antenna as possible.

Tilt outward at least two meters away from the loop antenna, even
this may slightly affect the bearing measurement on the two MHz
band.

Position®)

Mount at least one meter above the yard and as far away from the
transmitting antenna as possible.
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If no mounting position is available matching the above conditions and when the operation is able only where the beacon
signal is strong, refer to the following.

Position@)

Absolutely avoid any place immediately below the transmitting
antenna.

Position®)' and©)'

Separate as far away from the transmitting antenna. Mount the
receiving antenna so its top end is located above the transmitting
antenna. Separate as far away from the radar mast and other obstacles
as possible.

Position®

Absolutely avoid any place surrounded by obstacles.

i IO

{H) U
\,':nunmu'n A

Nl

sl 7Y Position®) and®) .

B c Separate as far away from any transmitting antenna as possible, and
mount the receiving antenna so its top end is located above the
transmitting antenna. Separate as far away from the radar mast and
other obstacles.

Position

Absolutely avoid any place immediately below the transmitting
antenna.

Tip 1: Grounding the antenna coupler is essential

The whip antenna used for DPS NAVIGATOR exhibits high impedance, causing the antenna to be sensitive to external

noise. To lessen the noise and to make sure better reception of beacon signal, proper grounding of the antenna coupler

BA-02 is quite essential.

There is a variance in grounding methed according to the material of the hull.

Steel hull: Connect the grounding wire to the nearest grounding point on the hull.

Wooden or FRP hull: Connect the grounding wire from the antenna coupler to the grounding plate attached to the
~ bilge. Make sure the length of the wire is kept shortest as possible.

Tip 2: Grounding method
In general there are three ways for grounding as shown in right figure.

Method 1 (Grounding to another equipment):
This method is considered most convenient and simple to implement,
however, in case the noise level is considerable, its effect may be less A

Note: The grounding line should be thickest
and routed shortest as possible.

than expected. : cotpler DGPS Other
Method 2 (Grounding direct to the bilge): navigator equipment
This method may provide better result than method 1. Make sure the Method 1 |

connection is as short as possible and good contact on common Method 2
grounding point. = Method 3 =

Method 3: (Grounding direct to independent bilge ground):

In case you cannot reduce the noise from other source even if the method 1 or 2 is implemented, we recommend the
method 3. This approach reduces the common mode noise by applying direct grounding to the bilge, that should be
virtually common potential. The independent shipis ground should be located nearest to the antenna coupler, and the

ground connection should be as short and thick as possible.
NOTE: The independent shipis ground should be provided with a thick copper plate which is attached
to the bottom of the hull. The ground connection must be routed in a shortest distance.

Tip 3. Reducing the noise from other equipment

When you connect DGPS NAVIGATOR to another equipment, the noise can possibly be induced via connection cables
from the equipment in operation. To eliminate the noise DGPS NAVIGATOR should be bonded to the equipment to
maintain these units at common ground potential. This arrangement may contribute to reduce the noise.
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Tip 4. Reducing the noise from d'ynamo '

The noise generated from dynamo can often ' Other | Antenna
become a serious interference that worsens the Battry || navigator coupler
beacon signal reception. As shown in right figure, ‘ — DGPSNAVIGATOR
the noise current flows in two different paths, i.e. — 3330‘2‘ T DG+

Normal Mode and Common Mede, respectively. | Pamo | 3| | Nomalmodehoise |} | BEACON

source by increasing or decreasing the output of

the engine. Should the noise be detected, connect ' ! %
| the capacitors as specified in right figure. It is  Grounding must be made on a common point/ Copper plat;foounding line

known that the common mode noise can often
become a major cause of the interference to the receiver.

. 13 - . . 1 +
The noise can be discriminated from other noise TIGND 1 MJ_1 1 Cormmon mode nose ) GND
. . . [ l WL 1]

Tip 5. Checking the overall function

When you have implemented the above countermeasures use the following procedures to venfy the modification is
effective.

Confirm a reception status of the beacon signal by the S/N ratio shown on the DGPS monitor; which is menu driven.
The S/N ratio of more than 6 is acceptable for normal operation.

As the situation on board varies according to a ship, in terms of the material of the hull, cable layout, etc, we recommend
to try out a possible combination of the countermeasures described above.

This test method should also be performed in the following conditions on board.

* Ship's engine is stopped. * Ship’s engine is driven at lower revolution. * Ship’s engine is driven at higher revolution.

* The drainage pump is run. * The ventilation fan in the engine room is operated. * The fluorescent lamps are turned on.

n Receiving antenna g antenna holding pipe
RA-14 (Screw: W1-14 threads) -
(Option) y H
Receiving antenna
RA-14
{Option)
Conical spring washer &
(JIS 1220203-22007) (&
: —— Mast "‘ Conical spring washer ——____
Antenna coupler (JIS 1220203-22007) S .
BA-02) @3
"l l N
Hose clamp 1—""BAs |

(not supplied)

(U= . Remove groundin
Antenna cable ! tern?inal g\
N— \.,/
Grounding wire —i; Antenna cable
L

Antenna unit holding pipe
Connector ' . (notsupplied) ~ i

Connect the grounding wire to the ground terminal of
the unit or ship's bottom hull steel plate earth.

g/Connector _— 5
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Local Geodetic Systems

The number assigned to each place name is the set values used in the "Selecting a geodetic datum " (page 42).

In alphabetical order - In numerical order
Name ) No.| Name No. No. | Name No. | Name
ALASKA/CANADA 04 | LIBERIA64 57| oo | wGs-84 43 | CHATHAM
ARC 50 29 | MAHATY 58 | o1 | WGS-72 44 | PARAGUAY
ARC 60 " 30 | MALAYSIA 23| {o2 | TOKYO 45 | BRAZIL
ARGENTIN 39 | MALDIVE 48| |03 | NAD-27 46 | NEW GEORGIA
ASCENSION 31 | MARCUS 35 | 04 | ALASKA/CANADA 47 | EASTER
AUSTRALIAN 84 06 | MARSHALL 82 | |05 | EUROPEAN S50 48 | MALDIVE
BAHRAIN . 27 | MASCARENE 73 | 06 | AUSTRALIAN 84 49 | GUAM 63
BERMUDA 37 | MIDWAY 61 62 | |07 | SOUTHASIA 50 | GUADALCANAL
BRAZIL 45 | MOROCCO 61 | |08 | SOUTHAMERICA 51 | HONG KONG 63
CANARY 68 | NAD-27 03 | [oo | GREENLAND 52 | DIEGO GARCIA
CAYMAN BRAC 56 | NAD-83 10| [10 | NAD-83 53 | JHONSTON
CHATHAM 43 | NEW GEORGIA 46 | [11 | ICELAND 55 54 | SRILANKA
€OCOS 28 | NEW ZEALAND 13 | [12 | IRELAND 65 55 | KELGUELEN
COLOMBIA 38 | NIGERIA 63 | [13 | NEW ZEALAND 56 | CAYMAN BRAC
CORVO/FLORES 65 | OMAN 67 | [14 | EUROPEANT9 57 | LIBERIA 64
DIEGO GARCIA 52 | PARAGUAY 44| [15 | ROME 40 58 | MAHA 71
DJAKARTA 22 | PHILLIPPINES 19| [16 | SOUTHAFRICA 59 | SALVAGE
EAST FALKLAND 76 | PHOENIX 40 | {17 | SAUDIARABIA 60 | ERITREA
EAST MALAYSIA 79 | PITCAIRN 69 | [18 | INDIAN/NEPAL 61 | MOROCCO
EASTER 47 | PORTO SANTO 77| |19 | PHILLIPPINES 62 | MIDWAY 61
EFATE 36 | PUERTORICO 71| |20 | ENGLAND 63 | NIGERIA
EGYPT 66 | QATAR 72| [21 | HAWAI 64 | TRINIDAD
ENGLAND 20 | ROME 40 15 | [22 | buakaRTA 65 | CORVO/FLORES
ERITREA 60 | SALVAGE 59 | |23 | MALAYSIA 66 | EGYPT

"ETHIOPIA 25 | SANTAMARIA 75 | (24 [uapaN 67 | OMAN
EUROPEAN 50 05 | SANTO 74| |25 | ETHIOPIA 68 | CANARY
EUROPEAN 79 14 | SAUDIARABIA 17| |26 | somaLiA 69 | PITCAIRN
FAIAL ' 78 | SOMALIA 26 | |27 | BAHRAN 70 | SOUTH CHILE
FlI 81 | SOUTHAFRICA 16 | |28 | cocos 71 | PUERTO RICO
FINLAND 84 | SOUTHAMERICA 08| |20 | ARC50 72 | QATAR
FLORIDA 41 | SouTHASIA ‘ 07| |30 | ARC60 73 | MASCARENE
GREENLAND 09 | SOUTHCHILE 70 | |[31 [ ASCENSION 74 | SANTO
GUADALCANAL 50 | SRILANKA 54 | |32 | woumMA 75 | SANTA MARIA
GUAM 63 49 | ST.HELENA 34| |33 | TERN 76 | EAST FALKLAND
HAWAII 21 | SURINAM 83 | |34 | ST.HELENA 77 | PORTO SANTO
HONG KONG 63 51 | SWEDEN 85 | [35 | MARCUS 78 | FAIAL
ICELAND 55 11 | TERN 33| |36 | EFATE 79 | EAST MALAYSIA®
INDIAN/NEPAL 18 | TOKYO 02| [37 | BERMUDA 80 | TRISTAN
IRELAND 65 12 | TRINIDAD 64 | |38 | coLOMBIA 81 | FlI
IWO JIMA 32 | TRISTAN 80 | {39 | ARGENTIN 82 | MARSHALL
JAPAN 24 | TUNISIA 42| |40 | PHOENIX 83 | SURINAM
JHONSTON 53 | WGS-72 o1 | [#1 |FLORIDA 84 | FINLAND
KELGUELEN 55 | WGS-84 00 | |42 | TUNISIA 85 | SWEDEN
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