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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 satellites are controlled by the U.S. DéD and the
satellite position and speed may be changed slightly 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. Itis 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 expect 95% of positioning data in the accuracy within 100 m. The remaining 5% of data may have errors to 200 m
or more. f the antenna unit is shaded, or if the satellites are not positioned well, the PDOP may drop and it is possible the 95% of positioning
data may have errors exceeding 100 m.

DGPS operation note:

Your position can be inproved by DGPS correction. When you are communicating with other ships, you may be using the DGPS correction
position and they do nof. 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 foflow
these instructions carefully.

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

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.)

& WARNING <For System Operators>

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

Turn power OFF during | |f 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.

Do not use in poor ven- | If you cover this product or use in a closed place, it may 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 maifunction.

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 interal 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 operatlon notes. System failure or deterioration can result. Periodic inspection and maintenance are reqmred for
maintaining the system in an optimum condition,

Backup important data.

Save or log important data in backup memory or fog 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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Understanding GPS (Global Positioning System)

 Arrangement of GPS satellites |

GPS is a navigation system using 24 satellites {21 plus 3 in reserve) arbiting
20,183 km high from the earth every 11 hours 58 minutes.

Arrangement of GPS satellites

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-dimensicnal positioning, your position {latitude and longitude; height
is preset) is determined at the intersaction point of three spheres formed
by three satellites. In 3-dimensional positioning, your position (latitude,
longitude and height} is determined at the intersection paint of four
SphEI’ES 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. Department 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 paosition fix made on the map and GPS measurement to differ fo a certain
extent. For further information, see “Selecting a geodetic datum” on Page 45 and “Correction your pesition” 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 earih.

*  User segment
GPS receiver owned by users.

3-dimensional position (Air)

User segment

\ ¢
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For Proper Operatlon
GPS_ Slgl‘]a T

The accuracy of posmon determination wnh GPS is affected by the geometrical position of satellites and the accuracy of the ranging
to the satellite.

‘ 60m |- .
Range error / P
2 i
Range eror TR T 101 1 S —— , P
oo 15m [z ,
5?55 2 - ! i i

Good geometry/Low HDOP Poor geometry/High HDOP 3 6 9 12

Notes:

The satellite geometrical position in comparison to the user is expressad 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 algerithm which selects satellites based on the lowest DOP in accordance with satellites
moving.

Horizo%tal 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-dimensicnal navigation.

Range error HDOP vs Range Error

Hange error

Horizontal position uncertainty

The two-cimensional measurement may have a dropped accuracy in horizontal direction (about an error multiplied by HDOPY if
your altitude diifers from the antenna height you have entered.

The value of DOP changes with time because all satellites move in orbit. As a resuit, even if the GPS receiver is fixed to a certain
point, the value measured by the geometrical position is not fixed af all times.

When satellites are positioned near the horizon (lower elevation}, you cannot receive GPS signals dug to interruption by mountams
buildings, etc.

GPS signals cannct be received in a room. Place the antenna in an open site, away from obstacles.

The bearing data abtained from the GPS navigation system is a reference from the frue 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 position 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.

ff Dr‘t‘g" '?Pi' 4 loca[ agent or
oall ] i 0 ik

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 temperaiures (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

LOD APy Gps Receiver display

\ )
—x ) [@ee
/

O@D

ya

\

i ~5
T~

- ~_

Mounting bracket Knobs

Controf panel

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

Press here.
Press with your finger until beep sounds.
Do not use a screwdriver or other sharp o J
tool fo avoid damage to the key pad.
Mode 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),

Changes display contrast in 8 levels,

Selection
Selects parameters.

Clear Power-Off
Clears numeric/optional parameter Turns the power off.
or stops alarm sound temporarily.
Enter Numeric
Enters a numeric/optional param- Recalls memory position, entry of
eter. numerical values, and selection
: North or South latitude or East or
Event West longitude.
Stores event positions.
Contrast

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 caleulating 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 wiil take
about 15 minutes until the first fix is made. Once this is completed, fime to position fix is much quicker. {1-2 minuies)

@O

R
B

~ l|l@o®
< lleew

L@®
O
Q@

@

Power/dimmer key
?Powemﬁ key

@)

4

i Press to power on.

Prass to dim/bright the screen.

/

Press to change the LCD
contrast (infensity) in 8 levels,

Press for 2 seconds to tun
NAVIGATOR off. Al data
before power-off is kept in
memory for later use.

What is failure of positioning?

If signals from three or more satellites are not
received, your position cannot be calculated.

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

fﬁﬁ@p@%@g@ Initial message during power-on

ROM NO:
CHECKING

Message to indicate checking of GPS re-

@%&@ @PS%%@,@Q@ ceiver and display has been completed.

ROM NO:

KM-C58
CHECK OK

linking

Blinks when NAVIGATOR is searching GPS
satellites.

/No blinking
e 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}.
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Press the SEL key to scroll the screen sequentially.

[ 308 180
' 13942990

P 0.0k 0.07
-

i Page]
N e e
] D: PLOT screen
. NAV1 screen
A NOER G DD ANTl
o S PageE
_ - 0.0kz
e 0.0]
- - 35738.160
o _ 13942000

NAV2 screen g PLOT screen
B b

Press until the desired
screen appears.

NAV3 screen
C

Press the MODE key to switch
the screen sequentially.

e — — — ——

-

|
|
|
|
[ vt
SYNBOL o
{ P age@l SVENT- oo
|
!
|

WAYPOINT=0N
CO.LINE =ON
PLOT =10s
TRACK  =ON
TRACK CLR

i~ o

N

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). 1t shows the bearing, course, deviation
distance and cross track error from the waypoint. :

C (NAVS) screen: Shows a 3-dimensional view indicating the distance, course, cross track error, and deviation from the waypoint,

D (PLOT)

Press until page 5|(Move the cursor on to the| Selection of the RESET, ; ‘ ; "
screen appears. [RESET, WPT, RTE or ANCWJ&P'];, RTE or ANCW is} Beg’;‘a‘ES(e'ect“”Q “"_Z V:(PT) (Wayp"'”fj”ta"'ga?";")
available from this key.) O route navigation}, you need to register
Recall the NAV1, NAV2, NAV3 or PLOT scree@ — a desired waypoint of route.
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See "Switching Screens” (page 7).
DGPS mode

Page number
L. — Present position
..~ Blinks when your pasition has failed to fix.

——— Speed

°FD 0 Oﬁeﬂs——‘o’m_& Coutse DOI? (PDOP or HDOP) value

See "GPS signal reception {(HDOP or PDOP)" {page 4).

DGPS mode

Speed
P See “Menu 4° (page 47, 50).

Course

Your present position
[ Prasent position P P

(mmiddyy)  (hh:mmiss)

’ « LAT/LONG Is displayed, when displaying position data in
05.15.99(04: 0 ] Antenna height Loran C, Loran A or Decca LOPs mode.
~— - ) *» loranC, Loran A or Decca LOPs is displayed, when displayin
Current date ~ Présent time S e YO o position data in LAT/LONG mode. e

|__—Present position OF F: 2 P
SPD S1
| VMG 82
(Veloity made good) k05,15, 9 9|~~cument date {mmiddiyy)
—-CMG CRS 04:59: 16— Presenttime {hhmm:ss)
{Course made good) 0 0400.000N .
| Elapsed time M uoﬂﬂ J0JE [ Present position

5 . - Page number —Page number
SPD 0 0 ™~ DOP value —DOP value
Ukt Speed Speed
W E CRS °l—Course ©| _Course
Jl.i— Present position i Present position
190 s - . i ™ Blinks when your 139°42, 990 ﬁﬁggﬁ.&e}g zgur boat
2:‘:;9;[{5 idil;:) ﬁf Navigation graph g};ﬁlon has failed Your boat
galon grp ' NAVS screen shows a 3-dimensional view indicating the dis-
The navigation graph shows your ) tance, course, cross track error, and deviation from the waypoint.
boat position and the relative bearing The boat icon does not move in OFF mode.

| D{PLOT) screen in

OFF mode

Q.
SEEANF;

Close-up of PLOT screen
DIOFF -

Page number

DOP value
Speed *

Course @_\

;_\Present position

Scale Your boat position Track

Blinks when your position has .025
failed to fix.

Distance and bearing from your present
position to cross cursor position

) 1
Q—\ W\Cross-cursor

* 35°38.2481
025 139°43.066F

——Cross-cursor position
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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.)

T ANAVT), B(NAV2),
MODE ) g(NAV3) or D(PLOT)
~ scoreen.

Press this key o recall (

If position fix has failed:

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

\_ have set “1:AVERAGE" option of "8;INITIAL" to "1", dead-reckoning is not used.
A(NAV1) screen - B{NAV2) screen C(NAV3) screen D{PLOT) screen
. SPD . : !
--3-2-—45PD
CHS UIth ""-:r"' 0!0 CRS
0 U RS o 0
" =™ 0] : 007 R il T X
301800 L TR | 35738 180"
100 5 139°42. 9908}  [ae Too/ 130°42 990K} Lozs /139°42.9908
Present position Present position Present position Present position
Blinks when position fix is unavailable. )
Blinking During LAT/LONG mode: Letters N {or 5) and E {or W) blink.
information| DUring Loran G LOP mode:  Letters 81 and S2 blink,
During Loran A LOP mode:  Letters S1 and S2 biink.
During Decca LGP mode: Letter R, G or P blinks.

E

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).

]

_ Storins

screen) can be stored,

You can store up to 199 present positions with numbers 001 to 199. When you store addi-
tional positions, the oldest position is deleted and the newest position is stored in its place.
The storage date, hours and minutes, position data, and symbols (selectable on the PLOT

It is-convenient to store the present position for use later in route navigation.
These positions can be used as targets or waypoints.
Event numbering is available both in the automatic or manual mode. Registration of

- AUTO

!

events is done from the "5. EVENT" in the INITIAL MENU.

==

Caution EVT key does not function
when positioning is invalid.

)

{Press EVT (Event) key to store your present position]

You can store up to 199 present positions by pressing
this key. They have storage numbers 001 to 199,

MANUAL (EV)

Event number (001 to199)

EVT key is valid in alf screens (it has the highest operation priority).
When you press EVT key on Menu, it returns to the previous screen. To
recall the Menu, press MENU key again. You can also use the MOB

display window.

1 b e
{Press this key to show] Specify a desired

the registration number ||registration number|(|registered to the!

’The event will bez

from the numerical || number specified. |’
keypad.

(Emergency) key to store present positions.

| EVT=001 | Blinks for 10 seconds.
i+ 15 04:5 The latest event number
35°38.180N} T Storage date (Day, Hour, Minute)
139042.990EE Storage position (Lat, Long)

Changing the event symbols

W)= (e

screen. appear,

Recall the){Press until ve cursor|{Press to display
D (PLOT)| page 6 screen|(onto the de-|lsymbol lisL
sired symbol.

Symbol list —-s¥MBeE—=

CO.LINE =
PLOT =10s
TRACK  =ON
TRACK CLR

-_-New symbol

sSYMpoL =f
EVENT  =ON
WAYPOINT=0N
CO.LINE =ON
PLOT =10s
TRACK  =ON
TRACK CLR

8
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MOB function is provided for an emergency situation {if 2 person falls into the ACaution :}A&E;i;zﬁi?\giz ;(:éfﬂftizn
water) to make it easier to return to MOB point. :

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. To changea @ Press until the desired ] :

display page: page appears.

Proximity alarm (blinking)

Alarm sounds when you approached 0.1 nm DOP value Differ_ential GPS indication
from the point you pressed MOB key.

— Distance {in nm} from your present position
MOB aPpears,/ DST 0 UTm____‘to the point you pressed MOB key
W STG | Bearing to the point where you pressed
Point where you pressed/ 9533 180N
MOB key i ol
Present position 25 3 14802550 Point where you pressed MOB key

Range {radius) of navigation
graph fixed to 0.25 nm

ey - Antenna height

000[

W 05.15 ., 98— Present Date (Month, Day, Year)
E04:59:16F— Present time {Greenwich or local time)
E.T ——

. [~ The elapsed time (mm:ss} after you pressed
2% 3 0:00:02 MOB key

99:99 |elapsed time has exceeded 99 minutes 59
seconds after the MOB key was pressed,

[ The time display that is shown when lhﬂ
8

| Speed (in knots)
v E 352 1“_*~—Course
35 H 180 Present positi
258 042, 900E| postion

_ 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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(00: Paosition data where you pressed MOB k
001 t0 199: Position data that contains events

7

Select
“1:WAYPOINT”.

Press untif Menu
options 1 to 9 appear.

Enter a storage number | Press to recall data of the
(000 or 199) of position|{ selected storage number.
data you wish to check.

[[_ =7 Use this key if you have entered an incorrect]]

'/ number.  You can reenter an avent number.

LAT/LONG mode (Example) Storage number Dala displayed when you press MOB key:
MENU oo 1:WAYPO | NT - Symbol {O:Fixed), storage date, storage time
1 INERIEH (6:ALARM R0 Storage position

2:ROUTE T:CALCLATE '

3:GPS B:INIT.SET *
4:DGPS 9: INTERFACE

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

5:COMP

[Press until A (NAVI)] [gjss until page 3
SCTECN 2ppodrs. Screeh appear { This display is also available in Wlﬂ
) L ) . L RTE and ANCW modes,
This function is also available even when the waypoint navigation,
root navigation or anchor position is in operation.
IE OFF. i Velocity made good
35 0 38 1 80N {Example: 15.0 knols)
I M .
0 5 2 1_-—+——*—Course made good (Example: 352.1"
E.T
05.15.99 04:59:16 | 5:59:29
\ Elapsed time

(Example: 05 hours 58 min 29 sec)

GNhat are velocity made good, course made good, Truenorth {0°)

and elapsed time?

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

Course made good: A true bearing from origin‘to present position. e

Elapsed time: The time elapsed after your power-on or after Origin
you have pressed the CLR (Reset) key.

S

KGP-913/913D/GPS-90/90D OPERATION MANUAL - 06

1



How to Get Distance and Bearing to WPT

You can obtain the following navigation information o the
waypoint (WPT):

//' .
+ Distance and bearing from present position to a WPT Present A
or the final destination position g

¢+ Shipis spead and time fo go
You can store up to 399 points (numbers 001 fo 399).
Event number; 001 t0 199

7

/__,/

Waypoint number: 200 to 399 g \Track
-
AN Pl
\% S Stored point j

Navigati wPT |
‘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.
4,1 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.
Wa\{pmpt — /—\(___;) See Page 9 for storage.
navigation * Prepare to depart. Storeevents
Power Onl Everything OK* “A buoy! Store this position.” -
C——,> See Page 6 for operation.

Setup ﬁ'% ﬁ

“We'll cruise to point 200 today.
Set it as waypeint."

I == See Page 15 for setup.

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

Waypoint

Course line

] . Route :;'> See Page 21 to store a route.
Route navigation Waypoint advance range navigation See Page 23 to select route navigation.
in route navigation

P

it

J B

When you enter the proximity rangs, 202
the course is set to {he next point
automatically.

See Page 29 to set proximity alarm.

1 »..208
.f; .
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ts (LAT/LONG) data
_, u an existingone
nts 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)

. g '
Select “1: WAYPOINT” and the Press to display data of the] [Move cursor) (Move cursor 1o the
Store Position screen will appear]| |{specified storage number. | |to letter “=". | |numeric input field.
Press until Menu Enter storage number (200
options 1 to 9 appear. to 399) using numeric keys,

(The cursor moves to longitude tield automatically when "N° or °8" is enteredj

Latitude

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

L Longitude o | . :
s i
(Enler an 8-digil data using numeric ke@ Enter “E” for East or You need not to press this key
“W” for Wes( longitude. | |when you have entered "E" or "W".

LAT/LONG mode (Example) Storagenumber

1.JINGRILH [6:ALARM

» Press to backgspace the cursor
/1o correct an inpul error.

@ Press to clear incorrect input.
. You can reenter numeric data.
Storage position

Latitude
Longitude

1:WAYPOINT i
WPT 200=
35°38.145N

1:WAYPOINT.
WPT 00=

2ROUTE  |7:CALCLATE DN 35:3. 1450
3:GPS B:INIT.SET - :
4:DGPS 9:ENTERFACE* [copygoot=" W) [COPY] 201=

5:COMP .t

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. I not, an asterisk {*) and waypaint number are shown on PLOT screen.

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

Number (200 to 399)

Move cursor to
the comment
field.

Press 1o complete
entry of comments
and restore display
of the menu.

Select one letter or symbol at a
time. You can enter up to 10
letters by repeating these steps.

and the Store Position|| ||of the specified
screen will appear. memory.

[Sclect 1 WAYPOINT”] [Press to display dataJ

Press until
Menu options
| to 9 appear.

Press 1o backspace curs

or
to correct an input 81'1‘03 [ Press to exit the comment}
display mode.

Enter storage number (200,
to 399) using numeric keys. s

Tabte of comment

LAT/LONG mode {(Example) Pointnumber  letters and symbols Comment fiekd [ EXample of symbols: )
= : Reierence point
L |WAYPOINT ' AYPO ‘ ' : Fishing spot
1{ENGOILH [6:ALARM WweT _loo= | : Shaliow
2:ROUTE  {7:CALCLATE ‘ i 35°38.145N1 | W ; Sunken ships
3:GPS LIRS p—— 39°43.280E| | [' pyoy
4:DGPS 9: INTERFACE - o N N Anchoring point or other ships
5:COMP o E X - : Prohibited area
\[_] :Fish gaihering place Y,
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position

You can copy the position data (stored with numbers 000 to 399) to the waypoint data (having numbers 200 to 399).
Destination point numbe

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

Select “1: WAYPOINT” and the Store
Position screen will appear.

[Enter a source point number (000 to 399) USi“fﬂ 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-

ber if you do not wish to erase the existing number data.

s Press to clear incorrect input.

>~ You can reenter numeric dataj

MENU - oo T:WAYPOINT i -: AYP(O B(-Source point number and data
1:[IXTEIEW {6:ALARM WPT  200= WPT 200 —- Destination point number

2:ROUTE T:CALCLATE

3:GPS 8:INIT.SET . Efp el 24 Press to exit the
7 | [ETgT 201= 11201< ;
4DGPS  |o:INTERFACE| | |noamr20t= i V o ([ copy display modeJ

a
m=Z

m=

S:COMP | » 207 - 0 g

gin

You can change a comment stored in memory.
Storaged number (001 to 399)

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

and the Store Position number data’will appear. comment field. time. You can enter up to 10
screen will appear. letters by repeating these steps.

Ee]ect . WAYPO[NT'] [Press this key. The storaged] Move cursor to the|| [ Select one letter or symbol at a

Press until Menu Enter a storaged number (00 ﬁ_f Press to backspace the cursor]
options 1 to 9 appear. | |to 399) using numeric keys. |\ to correct an input error.

@ Press to exit the comment
display mode.

LAT/LONG mode (Example) Storage number  Comment letter and symbol table  Comment field Changed comment
o 1:WAYPOINT 2 : 1:WAYPOINT |
BWAYPO | NTREYRY:E WPT 200=;3 : N
2;ROUTE T:CALCLATE .
3:GPS 8:INIT.SET » [COPY] 001= [COPY] 201139"4':1.280E
4:DGPS 9:INTERFACE - e N
. .

Press until nier a storage number (001)(Press this key. The [If OK, press to erase the data from storageJ
Menu options|| | [to 399) using numeric keys. l|storage number : = -
Press this key. A confirmatio

n
1109 appear. data will appear. message will appear. j

S
Store Position screen is
displayed.

Lo correct an Input error.

elect “1: WAYPO!NT"’.} [ Press to backspace he cursor}

LAT/LONG mode (Example) Storage number A confirmation message Datatoerase  Display after data erasure
e [ VAYEOLNT 1:WAYPOINT =

1 WAVBAINT
DELETE? g
YES=ENT
NO =CLR
[COPY] B

WPT =o JACK 300/ | WPT  300=c-\JACK 300

3504, 008N
P [COPY] 301=]

+ (XTI {6:ALARM

2:ROUTE  {T:CALCLATE 35;04.005N
3:GPS 8:(NIT.SET 139 41813
4DGPS  {9:INTERFACE P rcor) W= dacK oo

5:COMP { 139°38.063E

35904, 008N

[To erase an entire data from memory simultaneously, see “Erasing entire data from memory” (page 63). ]

14
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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).

| Setting waypoir

Use waypoint navigation to go to a single waypeint 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

200

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

Waypoint number

Enter a waypoinl number (001 | [Press to set the
to 399) using numeric keys. paint as WPT.

Press until page 5}(Move cursor to
screen appears. the "WPT" letters.

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

LAT/LONG display (example)

]
The registration number recalled will
be shown as the waypoint number.

!
Waypoint number Position data used as the waypoint.

P : Waypoint symbol.

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

B (NAV2) screen C (NAV3) screen D (PLOT) screen

Position data Position data Position data

Waypoint positions will be displayedin  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.
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 Quic

ﬁuick 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 (0 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) uz:{
or D {PLOT), are displayed.

Press to display
“QUICK” pop-up menu.

Latitude

—
( Enter a 7-digit data using numeric keys. ) Enter “N” for North o] (The cursor moves to
“8§” for South latitude. J | longitude input field.

Longitude =~ o _ o T |

2 org
(Enter an 8-digit data using numeric keya Enter “E” for East or|(The waypoint is set
“W for West longitude. )| and the ‘point data is
™ Press to backspace the cursor stored in number 398,
\.; ¥,/ to correct an input error.

QUICK pop-up menu Storage number

All the entry should be in lat/long except Loran C LOPs. 133:33:;35\2

500 Q)

Y-torage position
Latitude

Longitude

R T T e

 point

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

[Press to set the pointas WPT. )

Old origin

New origin

Press until page 5|( Move cursor to the| [Press to cancel
screen appear. "RESET" letters, WPT setting.

Press until A ({:\T)AVI), B (NAV2),
C (NAV3) or D (PLOT) screen appears.

16

KGP-313/913D/GPS-90/90D OPERATION MANUAL - 06




WI?T number

[ Speed

To change a
display page:

Press until the desired
page appears.

|3}—Page number

—~Cross track error

WPT number

SPD,

150kt

’ Page number

DOP value

™~ Speed

1.00 1.00

XTE alarm range

.~ Course
Py

[

W ©| - Deviation angle
E
P 36e38. 145N N
25§ _ 2% 5 139°43, 940 YPT position
Range\ {radius} of navigation graph Blinks when position fix is unavailable.
WPT200 S g —Page number o ] kPage numbar
N DST nl- Distance from present TTG [~ Time to go from present
2-1 m| position to WPT §:12| npositionto WPT
W . 5753 3 8 73 B Bea_tr_ingt fr‘?vr;_rpreseni W . EO'E A1 m—Arri\Jal time {mm/dd hh:mm}
' pasition to )
P 354N N F 35038, 15N i
%5 /% {30°43, 80E[ " Poen 2% 3 {30043, 260E] T PO
Wayéoint mark
To change a

display page:

Press until the desired
page appears.

P 35°38. 145

[2}—Page number

—-Page number

— Cross track error

| Deviation angle
,

| 10043, 200E)

/Page number

|- Distance from present
position to WPT

|_ Bearing from present
position to WPT

sr 75038, 145N

139043 2BUE WPT position

05.15 14:11
A 35030, 145N

--Arrival time (mm/dd hh:mm)

139 3 ZBUEIRWPT position

WPT position

Time to go from present
position o WPT

WPT number

DOP value
L'Page number

| Distance from present
position to WPT

fBearing from present

| position to WPT

.025

] \T
Scale Your ship’s position  Track  Blinks

: WPT position

i

when position fix is unavailable,

[

To change a
display page:

Press until the desired
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}.

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

This chart gives the relationship
between course line and present

positior.

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

Cross track
~arror {XTE)

36738, 146N

Course dgviation
angle

R\

. 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,

. Tosetan XTE alarm, see the "Alarm” {page 29).

. The course deviation angle indication is 180 degrees
maximum. Y.

(Select a desired range. ) S |F 35038, 145N 1
Press until B (NAV?2) screen appcars.j L 135°43.200€ 0.25
ange : j |
;;'_"—)/

18
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3) screen

Use the three-gimensional chart for navigation on the course line. You can set a course width from Menu (6: Alarm). Symbol P "
shows the waypoint, and your ship and track are shown aleng the course line.

Waypoints distant |

When the distance is greater than 4 (nm,sm, kmj, the 4-(nm,sm, km) course ling is shown on the screen. When you have sailed 2
{nm,sm, km}, the present position indication moves foward you and the next 4 (hm,sm, km} are shown.
| |

Distance on

coHrse line At point E: You are sailing outside

of course width.

Present position
This marking moves at the course edge.

1.00

Course line length on
the sereen

Course line

Examples:  The screen changes as follows when you sail along points A, B,
and D.

At point C At peint D

1.00

Present position Present position

At point A At point B

\Q 1.00

Present position Present position

XTE alarm range
You can change the XTE alarm range by "Setting and canceling an XTE alarm” {page 29 to 31},

c
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Nearing to the WPT |

When you close to the waypoint, the course line length decreases to 4 (nm, sm, km), 2 (nm, sm, km) and 1 (nm, sm, km).
Then, the WPT marking closes to your ship.

Waypoint
N

1.00

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

VAN

\100
\100

Atpoint K: Distance to WPT is greater

than 1 (nm, sm, km).

1.00

o

1.00

At point J:  You have reached the

waypoint.

1.00

o

1.00

At paint I

1.00

Atpoint H: Youare 1 {nm, sm, km)
away from waypoint.

.~ Present position
|- Waypcint

The WPT indication remains close to
you, but the course length increases to 1
{nm, sm, km}, 2 {nm, sm, km}, and 4
{nm, sm, km). The WPT indication
changes when the length exceeds 4
{nm, sm, km).

Waypoint

The WPT marking moves toward you.

|_Present position

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

| Waypoint

The WPT marking moves io the center
of course line.

| ——Present position

L ——— Waypoint

i

The course length closing up to 1- {nm,
sm, km} scale from 2- (nm, sm, km)
scale.

Present position

1.00

At point G; Youare2 (nm, sm, km)
away from waypoint.

~ ]

Waypoint

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

3

1.00

1.00

AtpointF: Youare 4 {nm, sm, km}
away from waypoint,

1.00

Present position

Waypaoint

The present position indication moves
toward you and the WPT indication

1 changes when you have reached 4 {nm,
— sm, km}) on the course fine away from

the waypoint.

Present position

20
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‘Storing your rou

* Houte can be reglstered up to 20 routes (01 to 20)

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

NOTE: In case you have registered 230 waypoints 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)

v » Selecl the forward (a)
Select “2: ROUTE”, Press to store the Move cursor to the
( ) routs numbgr or backward (<) route ||, - ypoint number
navnganon column

Select “1: RTE EDIT”. ROUth[Emer aroute number (01 e e MG The forward or
[ fo 20) using numeric keys. backward route setup column

Input screen is displayed.

Press until Menu
options 1 to 9 appear.

Repeat these siéps to set another
waypoint of the route.

Waypoint number
(200 fo 399

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

Enter 2 waypoint number (200 to 399) of |[Press to store the
™ Press to backspace the curso;] ‘ the route using numeric keys. (You can || waypoint number,

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

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

2-1-RTE EDIT:0oooeo i i

'FRTE. ED| T

1:WAYPOINT |6:ALARM T col TR OUTE 200-220015202203
FEAROUTE] T:CALCLATE 2 = E 01~ 2\ -
3WPT DATA <NEXT 002

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

{Rnn.WPL) 004

Data registered to the specified ce Cursor
number will be displayed. mﬁgglrm

] ‘Fioute navugatlon can swnch the current waypo;nt 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 circte. In BI-SECTOR mode, the next waypount is
shown when you cross a haif-angle line.

CIRCLE mode

BI-SECTOR mode
Waypoint

Half-angle line

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

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

1:RTE EDIT
- PRCHANGE
WH T 1t 3:Rnn.WPL  ABISECTOR
[Select “2: } [Move cursor to] Locate cursor to ] The selected mt@ '
ROUTE". || “2: CHANGE". select 4 mode. will be shown.

Press until Menu
oplions | to 9 appear. o r/or
s
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Repeat these steps to erase another position data.

Route number To cancel erasing:

(01 to 20)

. Press this
/ key.

Seléct 2 e = A confirmation Press to erase
ROUTE™. ] W[ message appcars.] the point data.]

[Select “1: RTE ED]T”J [Enter a route number (01 ][ Move cursor to the waypoint number]
s

Press to recall th
route number,

Route Input screen is | i to 20) using numeric keys./l you wish to erase. Its data and com-

displayed. ! ment (if any) are displayed.
e s to backspace the (if any) it
Press until Menu cursor (o correct
options | to 9 appear. an Input crror.

Sequence of route Total number of points in a route
Route number (3 points)

2-TRIE EDIT 2-1:RTE_EDIT
: ROUTE 20020k 203+

1:WAYPOINT j6:ALARM
PEROUTE 7T:CALCLATE

3:GPS 8:INIT,SET

4:DGPS i19: INTERFACE
5:CoMpP l

2:ROUTE
[ERTE EDIT
2:WPT CHANGE-CIRCLE

3:WPT DATA =NEXT #
(Rnn.WPL)

DELETE?
YES=ENT
NO =CLR}

[
Confirmation message before  Gursor
deleting point 201 data

Data of point 201 has been erased,
and 3 points of data remain in memory.

(' Repeat ihese steps to erase another route}

Route number To cancel erasing:
(01 to 20)

Select 1 HTE EDIT". Route | |( Press to recall the Press to erase all
Input screen is dlsplayed 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 (o backspace the cursor to
appear. to 20) using numeric keys, correct an input error.

Route 01 Cursor
2-1:RTE EDIT 2-1:RTE EDIT

MENU 2:ROUTE .

TWAYPOINT AL 2PT CHANGE-CIRCLE SO
20 |7:CALCLATE : - 3
1:GPS 8:INIT.SET 3:WPT DATA =NEXT * nfd 2 A ] * 000 I Y
: ' YES=ENT : N o
5:COMP NG CLR i n

: .
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)]
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You can use up to 400 peints (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 nawgate on a route, followmg 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- In route point

Final destination

fination, or the route navigation may not work properly.
in route point

In route point

Route number Route point number

eSS

W= il
[Pfﬂ $s unti 1] [}IVIOV% cursor tOJ Enter a route number (01)(Select the forward or Press to set the route
page S appears. ) ["RTE" letters. J| to 20) using numeric keys.|| backward navigation. start point number,

Press until A (NAV1), B (NAV2), C Enter the route start point
(NAV3) or D (PLOT) screen appears. number using numeric keys.

Route paint number for the first waypoint.  Forward (—) or bacjward (<)

\ / ; ; ! )
Cursor Route number Position data of the first waypoint. Route number  Route point number
: for the first waypoint

et viyat i In route: point
You can reset the present position as a new pomt of origin and start navigation. In route point

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

Old origin of route
navigation

In route point
Final destination

[Press to set the current]

route point as origin. -
p had New origin of route

navigation
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i I
Press until Menu op-] [Select J [§eleet ”J
tions 1 to 9 appear. “2: ROUTE” ) ( *1: RTE EDIT”. [Movc cursor onto the desired point number]
Its data and comment, if any, are displayed

2-:RTE EDIT

1 WAYPO]NT GALARM AERTE EDIT

Specified point

T 2:WPT CHANGE=CIRCLE
g:e ;fm‘?"g;? | 3.PT DATA -NEXT = op2 | number
: : : (Rnn.WPL) Data of specified

4:DGPS 9:INTERFACE
5:COMP

. point number

i, - - ~)
What is the route pomt number?

Example: To goto waypoint number 201 first, enter
2-T:RTE EDIT - xampie: 0990 Wayp

route point number “002",

The route points are stored in the following order:
001 —©02— 003 — 004

Point number specified by cursor—]

Total number of points on the route” |

S J
rf
-|| Route point numbers during
forward and backward navigation ED-202-5203
When you select a route point number 002, 2-1RTE EDT

the forward (—} and backward (<) navigation
are as follows:

In route point (003)

. okl N - . Route point to be
You can Sklp the next route pomt and go to a new route pomt In route peint .~ sklppeg

. In route point
Origin of route (002) Final destination
navigation (004)

Present position where you have decided to skip
the next route point -

Route number Route point number

Pres s unl11 [Mo.ve cursor to] Enter a route number nter the new route){ Press to set the

page 5 appears. f|letters "RTE". using numeric keys. start point number|| new roule start 7
Press until A (NAVT), B (NAVD), C using numeric keys. || point number.
(NAV3) or D (PLOT) screen appears.

Cant wigation
To cancel waypomt navigation, tum RTE to OFF on A (NAV1), B (NAV2), C
(NAV3) or D (PLOT) screen.

“ON" letters are displayed, and numbers are cleared.

RESET
WPT

RTE 01012
ANCY

Press until page 5] [ Move cursor to tha{ 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

¢|\Wtal distance

Distance to WPT. Total time 1o g&
Time to go to WPT

Next waypoint

Waypeint

Final destination

When you select the ‘BJERF’ (Distance to WPT) or ‘LSRRl (Total distance) on
NAV1, NAVZ or NAV3 screen in route navigation, the respective IRIE]’ (Time

“DIST" shows the distance to the next waypoint.
“T.DIST" shows the total distance to the final destination

-

to go to WPT) or ‘URILE" (Total time to go) is shown.

Press until B (NAV2),|(Press until page Press to displa .
[c (NAV3), D (PLOT)J 2 screen appear. |"DIST T |iFIese Lo display

SCreen appears.

%53
[EIRTE01-001
W ST RS.. . o
Al A @ [P0
E 338 105N | J:\ (™ 3538, 145N - F 35030 145N
.25 S 199°43 280E! oo 1.oa 130°43. 280E! [azs 139°43 280E
- =

C (NAV3), D (PLOT)
screen appears,

Press until page)(Press to dlS la
J 2 screen appeas. || Ba play Press to dlsp]ay

[‘TTG” shows the time to go to next waypoint.

{Press until B (NAV2),

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

i )
" ETA R G
1515 14:11 515 14:11
F 0N | SRR
5 % R | U DR

Page 2.

Distance to WPT

Course to WPT

WPT position

Total distance
to WPT

destination {929 hours 59 minutes maximum) Page 4.
EIRTE01-$001 _ RTE01-)001 N P2 1 Djt} /TithOQG‘OWF’T

Final airival time

- I\WPT position

Total time to go
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{
r

EIRTE01-2001
N spo

338
f39°41, 99

.25, S
\

Range (radius) of navigation graph

ERTE01-2001
N DST

2133

W ST
o 338"
P 35030 140N

139°43, 280E

25 S
/
Waypoint mark

P24 *'Pagenumber

RS

ol Course W

W E 352 1 i

NI D] 2}—Page number

} Route number (01)
DOP value

Present position

RTE01-)001

XTE

001m
CDI

Forward {(—} or backward (<) navigation
Nexd route point number (001)

|31 Page number

—Cross track error (XTE)

|- Course deviation angle

E 45’

35”38 145N
138°43.2

E“I\ Waypoint position

'f:?I:':‘.?:i'
Blinks when your posilion has failed to fix.

Page number

Distance to the next
route point
Bearing to the next route W
paint {Total distance can
also be shown.)

Waypoint position

o5

EIRTE01-2001

P2.1DE
TTG—

9:12

| _Time 1o go to the next route
point (Fotal fime o go can
also be shown.)

E 05 15 14:11

ETA ————Arival time (mm/dd hh:mm)

k3 38 145
139°43

#Waypomt position

Pasitioning has failed or the distance
has exceeded 9999 nm, sm or km.

To change a
display page:

Press until the desired
page appears.

To change a
display page:

Press until the desired
page appears.

L~ Page number

— DOP value

RTE01->001

1 Speed

/Course

! v

3 Bearing o the next route |

- Present position

XTE |,

0.013

Page number

Cross track error {(XTE}

TN

139°43.280E

Course deviation angle

Waypoint position

—Page number

|- Distance to the next
route point

paint {Total distance can |

FI LN

: 13943 280 E™ waypoint position

also be shown.) i

9:12

[RTE01-2001 FIRIRa} - Pace number

TTG — 1 Time to go io the next route

paint {Total time to go can

ETA

05,15 1401

also be shown.)
Arrival time (mm/dd hh:zmm)

B 3538, 15N

T

1. 00

139°43. 280E

Waypoint position

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

([TTG : 999:QQD ([ETA :12.31 23:SQD

P2.1 DPE
DST

| 21.3%
T

BIRTE01001

AN

~—Page number

- Distance to the next
route point

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

F 35038 145N

. 025

139243 4|~ Yaypoint position

To change a2~
¥ J page appears.

display page: *

Press until the desired ]

For description of the parameters shown in the 1st,

3rd and 4th pages of the D (PLOT) screen, referto "D | .

(PLOT) screen in OFF mode” in page 8. They'are ™~

used in the same manner.

2%
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After arriving at your destination, it is pessible to drift from the anchor position due to a tide or wind. Once the anchor position is stored |

|n memory itis easy torcheck the distance and bearing moved from the anchor position.

| You can set the anchor posmon from ihe A (NAV1), B (NAV2), C (NAV3} or D (PLCT) screen.
The folfowing 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 (T, ANCW).

\i : Symbol of anchor position

Press until A (NAVI), Press unt1] page] MOVE Cursor {o Current position is registered and

B (NAV2), CIl|5screenappears, [‘hﬁ letters ANCW. ] selected as the anchor position. ANCW
(NAV3) or D (PLOT) /
SCreen appears.

(NAV3) or D (PLOT) screen appears. Jiposition and comment "I ANCW" are displayed
B (NAV2) screen € (NAV3) screen D (PLOT) screen

[Press until A (NAV 1), B (NAV2), C][Press to display anchor position data. The anchoj

/ l [
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 =0N
WAYPOINT
CO.LINE =3
PLOT  =T0s
TRACK  =ON ™ Cursor
TRACK CLR

T 1t
Press until page 6)[Move cursor onto Move cursor onto) | Press l0 remove SYMBOL =+ (6}
screen appears. [“WAYPOINT ]euers “OFF"” letters. the symbol of an-| | LXEhT lNTig]%i
chor position. -
Press until D (PLOT) screen appears) P ﬁfg,#'”E ;?[,‘5
TRACK  =ON
= o CHC: T THACK CLR
Reentering an anchor position
o - “ANCW" lafters

You can reenter a new anchor position and start to calculate navigation. i I S——
) _

WPT

RTE

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

ANCY

Press to reenter the
anchor position.
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Press until page
screen appears.

5)(Move cursor onto|[Press to can-
“RESET"” letters. cel the anchor
walch.

ON

Position of “ON" is moved.

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

—Page number

| Distance from present
position to anchor position

]

l—Page number

. P2.1D8
TTG——

9:12
ETA |
SN
\i 0 ! ayr
130%43 . 003E Anchor position

— Time to go from present
position to anchor position

— Arrival time {mm/dd hh:mm)

STG, 4 =l gogrin ;
¥ 192,71 votonto ncror posion| "
0 > el [

~—Page number

[—Cross track error

1~ Deviation angle

‘Range (radius) of navigation graph

Waypoint mark

To change a
display page:

Press until the desired
page appears.

& J

|

-—Page number

|- Distance from present
position to anchor positio

- Bearing from present
position o anchor position |

LT
199842 03B Anchor position

l-~Page number

— Time to go from present
positien to anchor position

— Arrival time (mm/dd hh:mm)

e 35008, 14I2N y
| 130%43.003E Anchor position

-—Page number

__Cross track error

™ PR
CDI | Deviation angle

45-
(ST
RN

Anchor position

To change a
display page:

Press until the desired
page appears,

&

[ J

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

—Page number

. Distance from present
position to ancher position

Anchor
position ™

CRS1 92 7 °|-Bearing from present
' position o anchor position
& 35°38, 140N

199049 093E; Anchor position

For description of the parameters 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.

[ G

Tochange a
display page:

Press unlil the desired
page appears,

28
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Alarms

Initial setup: OFF

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 to 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 [etters blink and
buzzer {short beep) sounds

Anchor position when outside of alarm range...

Ancher position

AT
P o I

The alarm activates only if you
set an anchor position.

Initial setup: ON, 1.00
Enter an alarm range: 0.00 to 9.89

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

when | arrive. Preset alarm range

CI' he proximity alarm activates only when J
n.

you select the waypoint or route navigatio Waypoint or route point
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2

Initial setup: ON, 1.00

Enter an alarm range: 0.00 t0 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 set to '0.0¢". The course width shown on NAV3 screen is the same as the XTE alarm
value you have set.

XTE letters blink and buzzer
(long beep) sounds when I'm
away from XTE range...

Waypoint or route point

<

Course line

Cross frack error (XTE)

Praset alarm

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

Q{)I{caurse deviation ang]e)" Initial setup: ON, 45 degrees
Enter an afarm range: 00 fo 99 degrees

Whatis

The CDI alarm alerts you when you deviate from your course to steer by a predetermined margin.
The afarm function does not work if the alarm range is set to 1001,

€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.

BB ALARM i
Reason for alarm notification is displayed simi ) GPS NO FIX
played similar to example shown DEPS NO F IX
PROXIMITY ALM ERR
ANCHOR WATCH ALM ERR
CROSS TRACK ERR(XTE)
COURSE DEVIATION ERR
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Changing
alarm range

SEi

to ON.

the alarm to be set from
the numerical keypad.

| .
[Select item number of] Move cursor| (Prees to set the alarm.)

Press until Menu options 1 to 9 appear)

ol
Select 6: [Select desired alarm] [Enter an alarm range by numeric key.} Prees to set ]
ALARM. )lnumber by numerickey.)| || CDI alarm range is 2-digit. the alarm range.

Press until Menu options 1 to 9 appear. ){Move cursor to alarm range field. )

Canceling
alarm

Press until Menu options 110 9 appear.)

{Prees to cancel.

Move cursor to OFF, )

|
Select 6: |[Select desired alarm
ALARM. || number by numeric key,

Returning to
display mode.

Example

Press the MODE key.

Setting PROX alarm

B:ALARM o 6:ALARM _

=0|: R

2:ROUTE

3:GPS
4:DGPS
5:COMP

MENU oo
1:WAYPOINT [6:[YINI]

1:WAYPOINT i6: [T 1:FIX  =0FF |1:FIX  =OFF
2:ROUTE 7:CALCLATE 2:ANCW  =OFF 1.00am .. |2:ANCW  =OFF 1.00nm |, |2Z:ANCW =ON 1.00nm
3:GPS 8 INIT.SET 3:PROX =[IFY 1.00nm |¥|3:PROX 4OFF|1.00nm %|3:PROX =ON [H.00nm
' : . 4:XTE  =ON| 1.00nm 4:XTE 1.00nm 4:XTE  =ON 1.00nm
4:DGPS {9:INTERFACE| |5.0p)  =ON | 45° 5:CDI  ~ON% 45° 5:CDI  =ON 45°
5:COMP i 6:MESSAGE 6:MESSAGE _ \ B:MESSAGE

Cursor Select "ON"

1:FIX  =OFF 1:FIX  =0FF 1:FIX  =0FF
7:CALCLATE | 2:ANCY =0QFF 1.00nm 2:ANCW 1.00nm 2:ANCW  =0N 1.00nm
' t-[3:PROX =[@3 1.00nm [¥#¥|3:PROX =OFF|1.00nm [3:PROX =ON /.00nm
8:INIT.SET 4&XTE  =ON 1.00nm 4:XTE 1.00nm LXTE  =ON /1.00nm
9: INTERFACE 5CDI  =ON 45° 5:CD1 =ON \45° 5:CDI  =ON/ 45°
6:MESSAGE 5:MESSAGE 5:MESSAGE
p X 7

Changing alarm range.

=0FF

2:ANCW =OFF 1.00nm

e 3:PROX =PI t.00nm
: 4XTE =ON  1.00nm
5:C01 5:CDI =0N 45°
6:MESSAGE 6:MESSAGE

Select "OFF*
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Track Display

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

' Displaying a c

CrOSS ¢

D: PLOT screen.

How to use
cross cursor

How to store
Cross cursor
position

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

Press until page 3 ﬂ
screen appears.

Page nu
Cross cursor ge fumber

Present position

3.6,
+ 35°3s.24a§
139°43.066

Press until D (PLOT)
SCreen appears.

Cross cursor

Shift the cross cursor in the desired ' e
J dircction using arrow keys, ] / Position (LATALONG) of

Distance and bearing to
the cross cursor

With the cross cursor activated, press the EVT key to store the

cross cursor position. (Note: not the present shipis position).

Cross cursor position
(stored in number 0G2)

Blinks about 10 second
you press the EVT key.

1
3
i 35'?38.248@

139°43.066

New LAT/LONG of cross
cursor

1:WAYPOINT .

The stored cross cursor position is
shown as X CURSOR

Screen

moves off the screen, it will automatically return to the center of the display.

2200

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 J

ui53
210

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

| TREX]
Fa10

32
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Initial scale: 0.025

0.0k

—

Press until D (PLOT) screen appears. | 025 139'42.9908

L i : CRS 0
- Scale indication fields Q—\ 0.0
(Press to set.) \ 35:38.180N|

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

To change the event symbol, place cursor on SYMBOL option and press ENT key.

_ . Cursor Page Qjmber
‘ ] . Al WAYPOINT=CON
. el . CO.LINE =ON
Press until page Press to display Selected option PLOT =10s
6 screen appears. the oplion. W 15 setup. TRACK  =ON
Press until D (PLOT) Locate cursor and (Locate cursor and select an option.) TRACK CLR
SCreen appears. select an item.
Vi bQI Initial setup: +

/<
A/ /T

/O X

{000 to 199)

Initial setup: On

Turn ON the EVENT optton and you can save events (the present position marking) into memory numbers {300 to 199).

Initfal setup: On

Initial setup: On

Dunng waypomt or route nawgatlon you can dlsplay or clear the course line from your present position to the waypoint.

You can set the unit of frack distance interval from the Menu 2: UNIT {DST) of 8 INITIAL.

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

Initial setup: 10 s {seconds)

1/3/5min
.1/.5/1nm

Turning tracking off

"Set the “TRACK" option to ON fo record the track on PLOT screen.

Initial setup: Cn

Set the “TRACK" option to OFF to stop recording the track on PLOT screen. Your present position marking moves on the screen.

appear. Press the ENT key fo delete every track line currently displayed on the plotter screen.

If you press the CLR key when the cursor is positioned at TRACK CLR, a confirming message (DELETE’J‘) will YES=ENT

DELETE?

NO =CLR
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How,to, use LOPs
itial e

Measured longitude and latitude can be translated into loran G, loran A or decca LOPs mode. To turn on the LOPs mode, the following
:mtlal setup is reqmred

lecting LOP (Loran C, Lot

CHECK OK is displayed on the screen.

" Note: If the power is already ON, turn it OFF and turn it ON again. W@@%%%

ROM NO: KM-C58
CHECKING

W (Select "4: LOP] [Select Loran C, Loran AJ Lress this key to ex1t}

ot decca. from the initial menu i
Turn power on, then press the ENT keyJ 1:INITIALIZE

while the message CHECKING or 2:LANGUAGE =ENGLISH

J3:WPT.RTE CLEAR

4:L0P SLORAN C
SIEVENT =AUTO

[MODE KEY TO EXIT]

“8: INIT. SET"". chain number. sand microseconds) of two Lo-
ran C secondary stations.

[Se]ect Eﬂer a {4-digit) Lomﬂ Enter the highest digit (10 thou-]
e

Chain number
First digit of two secondary stations

[Press until Menu options] Select “7: CHAIN".

1 to 9 appear. ‘

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

ALOPs.

“8: INIT. SET”,

Press until Menu op-
tions 1 to 9 appear.

@e]ecl the secondary station 1. ) fSelect the secondary station 23
Select “7: CHAIN".

Cursor

Secondary station 1
8:INIT:SET o
7:CHAIN

Secondal stahon 2

7:CHAIN  =254- Eﬁ

7:CHAIN

34

KGP-213/213D/GPS-30/900 OPERATION MANUAL - 06




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 -
7:CHAIN

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

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

Select Select Move cursor onto (Enter a (2-digit) Decca chain number.}
“8: INIT. SET”. “7 CHA[N” “MANUAL”.

Press until Menu optlons] t

Norli: ;

I to 9 appear.

ak,
[

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

Cursor Chain number
8:INIT.SET : . o
T:CHAIN 7:CHAIN =MANUAL
#f-R6G

Combination of two secondary stafions

ering

Follow:ng describes the procedure for replacrng LAT/LONG dlsplay with LOP and registering a position in LOP,

“8: INIT. SET”.j | “5: POSITION".
[Press until Menu oplions 1 to 9 appear.)

[Select J Select ](Sje/]th “LOP" letters.)

Cursor

BrINITSET o

1 WAYPOINT 6 ALARM

2:ROUTE 7:CALCLA »

You can exit from the menu by displaying | 3:GPS ERINIT, SET]

/A (NAV 1), B (NAV 2), C (NAV3) or D |4:DGPS |9; INTERFACE
(PLOT) screen from the MODE key. 5:COMP i &:L/L UNIT

5:POSITION
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-
(Select “1: WAYPOINT”.)

Press until Menu
options | to'9 appear.

“ 'Up to 200 waypomts can be stored in memory As 200 pomts (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)

Press lo display data of the
specified storage number.

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

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

DeccalOPs _
mode

—(Loran CLOPs mode} .

LOPs (zone lane, cenmane) of secondar) _station 1

LOPs of secondar station 1

{f_oran ALOPs mod% 2cm .

LOPs of secondary station 1

Enter 2 6- dj’i data [ Press (0 backspace the cursorJ
[usmg numeric keys]

to correct an input error

Enter a 5-digit data
using numeric keys.

See "Zone letter table.”

LOPs of secondari station 2

Enter a 5-digit data Press to back_space the cursor
usmo' numeric keys to correct an 1input error.

Lane data varies
depending on the

secondary station.
— - Red station: 00 to 23
Enter 2-digit numbers each in the order of Green station: 30 to 47
zone, lane, centilane using numeric keys. Puiple staticn: 50 fo 79

L’ LOPs (zone Iane, cent:lane) of secondary stat:on 2

Ses “Zone letier table.” ﬁ

1:WAYPOINT :
00 £

Enter 2-digit numbers each in the order of [ il
zone, lane, centilane using numeric keys. S

Press to backspace the cursor
7 to correct an mput error.

No. | Code

EURG] Irish 17 7D
South Baltic 00 | OA Finnmark 18 |7E A
Vestlandet 01 | OE French 19 | 8B Namagqua 33 | 4A
Southwest British | 02 | 1B South Bothnian 20 | 8C Cape 34 | BA
Northumbrian 03 | 2A Hebridean 21 | 8E Eastern province | 35 A
Holland 04 | 2E Frisian Islands 22 | 9B  NOHTHW OSTRALIE
North British 05 [ 3B Helgeland 23 | 9E Dampier
Lofoten 06 | 3E Skagerrak 24 | 10B Port Hedland 37 | 4A
German 07 [ 8F . PERSIAN € | AN
North Baltic 08 | 4B Norh Persian Anticosti
Northwest Spanish | 09 | 4C _South Persian Newfoundland 39 | 2C
Trondelag 10 | 4E INDIAN OCEAN Cabot Straits 40 [ 6B
English 11 | 5B Bombay Nova Scotia 41 | 7C
North Bothnian 12 | 5F Calcutta
South Spanish 13 [ 6A Bangladesh
North Scottish 14 6C 3
Gulf of Finland 15 | 6E Hokkaido 30 | 9C
Danish 16 7B North Kyushu 32 7C

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.I." (see page 14)
» "Erasing a single waypoint" {see page 14)
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ing two ways:

. En’;er the corrction amount to use.

You can compensate your GPS prasent positicn in the follow-

« Enter the LOPs of your actual position using numeric keys.

/

latitude and longitude mode.

[the: The LGP correctioniis ineffective iﬂ

Compensated position \
RN

Your ship is repositioned by

the correction function, —

L]
Position given by GPS 7 /’

Chart

Correction by Loran G 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 5: COMP. )éelecl 2: LOP.) E

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

Press until Menu
options | o 9 appear.

LOPs field of secondary

LOPs of secondary station 2
using numeric keys.

ress to calculate (and display

)
the correction amount based on
the specified Loran C LOPs.

Move cursor to Loran C [Enter correct (6—digit) Loran C ] [P
station 2.

1:WAYPOINT |6:ALARM

7 You can

E:_

reenter numeric data

s Press to clear incorrect input.D

Aciual position
Present position {to be

entered) Correction amaunt

| $1-05518.9 \ $1=85520.0 l
2:ROUTE  i7:CALCLATE $2-60387.5 $2-60386.0
3:GPS 8:INIT.SET =AUTO +005.8° l 1
4:DGPS 9:INTERFACE <£00:00 $1=+0000.0 $1=+0001,1 |
ZCOMP) s $2=+0000.0 §2=-0001.5

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

Secondary station 1 35518.9 usec

Secondary station 1 35520.0 usec

Secondary station 1 +0001.1 psec

Secondary station 2 60387.5 1sec

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.

DG

Select 2: Enter correct {5-digit) L.oran A LOPs -of
LO secondary station I using numeric keys.

Press until Menu options
| to 9 appear.

{TT‘ \

{Move cursor to Loran A} [Enter correct (5-digit) Loran A} [Press to calculate (and display) the J

LOPs field of secondary || LOPs of secondary station 2 using correction amount based on the
numeric keys. specified Loran C LOPs.

E

station 2.

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

Aclual position

Present position {to be entered)  Correction amount

meNu . |Elsconp
1:WAYPOINT |6:ALARM 1:LAT/LON s1=g821.8 | \ §7=H820.0 /
2:ROUTE  {7:CALCLATE | |26 $2=1009.0 $2=1010.1
3:GPS B:INIT.SET |mplayag.v =AUTO +005.8° (W 1 ) 1]
4:DGPS |9:INTERFACE ™| 5.1 IME  =400:00 §1=+000.0 ' §1=-001.8 |
GRCOMP | ' ' $2=+000.0 §2=+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 your.position is indicated in Decca LOPs mode, you can correct it by entering the Decca LOPs correction amount.

Lane ngtilanem

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

Press until Menu options]
1 109 appear.

ﬂ

{MOVG cursor IOJ {Enter correct Decca LOPs (Iane} [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 {iobe entered)  Correction amount

MENU . |I5.conp _
1:WAYPOINT |6:ALARM 1:LAT/LON ' s1={6:30:62/ | 51=06:Ho:42
2:ROUTE  {7:CALCLATE | |2.MJg §2=0C:76:16 §2-0C:76:35
3GPS  i8:INIT.SET |Mp|3iAc. v =AUTO +005.8° L » L ]
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 psec
Purple station  0C:76:16 psec Secondary station 2  76:35 Secondary station 2 +00:19 psec
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trection amount |
Correction by Loran C LOPs data entry

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

DX

-l i
[Select J{Move cursor to c'or—} [Press to use the current positive)(Enter (6-digit) correction
. (

Frectic

e
5: COMP.}| 2: LOP.}|rection amount field +) or negative (-) sign as it is. amount of secondary station

of secondary station 1. 1 using numeric keys.

Press until Menu optionsJ

Press to change the positive (+) orJ
1 to 9 appear.

negative (-) sign of correction amount,

Move cursor to
correction amount
field of secondary
station 2.

the positive (+)||current positive|| amount of secondary sta-|{the Loran C LOPs using the en-
or negative (-}||(+) or negative (-)
sign of correc-|lsign as it s,

tion amount.

Press to change|(Press to use the [Enter (6-digit) correction]tPress to calculate (and display)J

tion 2 using numeric keys./{tered correction amount,

(

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

Present position Cursor Correcied position Correction amount
1:WAYPOINT i6:ALARN 1:LAT/LON ! sua?w.g _ \s1=E5520.0
2:ROUTE 7:CALCLATE 2003 $2=60387.5 $2=60386.0
3:GPS 8:INIT.SET b{3:MaG.Y =AUTO +005.8° (B ! I} ]
LHCOMP ) ' 52=+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 isec Secondary station 1 35520.0 psec
Secondary station 2 -0001.5 psec Secondary station 2 60387.5 psec Secondary sfation2  60386.0 usec

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.

correction amount| |the positive (+) |current positive| !amount of secondary station|
field of secondary||or negative (-} [(+) or negative (-}| {1 using numeric keys.
station 1. sign of correc [sign as it is..

ress 10 changg (Press to use the) [Enter (5-digit) correctioﬂ

Press until Menu options 1 to]
9 appear.

LE

2

correction amount| |[Positive (+) orjlcurrent positive|[amount of secondary sta- ||display) the Loran C
field of secondary| {negative (-) sign off| (+) or negative (-}||tion 2 using numerickeys. || LOPs using the entered

|
Move cursor to) (Press to change the)(Press to use the fnter (5-digit) correclion] Press to caiculate (and
correction amount. J[sign as itis. correction amount.

station 2.

Present positicn Cursor " Corected position  Correction amount

MENU i s o 5:COMP.: i e
1:WAYPOINT |6:ALARM 1:LAT/LON 1 §1=3821.8 \ 51=3820.0
"|2:ROUTE 7:CALCLATE P2 L.OP) §2=1$09.0 §2=1010.1
3:GPS 8:INIT.SET »a:mm.v =AUTO +005.8° (mp 71 l
4:DGPS 9:INTERFACE| * |4.TIME =400:00 s1=18000.0 ' S1=H001.8 /
BCOMP , ' ’ $2=+000.0 52=4001.1
Correction amount {to be entered) Present position = - Correction position
Secondary station 1 - 001.8 psec Secondary station 1  3821.8 usec Secondary station 1 3820.0 psec
Secondary station 2 + 001.1 psec Secondary station 2 1009.0 pisec 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___

-
[Select2: Move cursor|(Press to change

1LOP. to correction| the positive (+) positive (+) or negative ||(lane and centilane) of

Press to use the curremJ Enter comrect Decca LOPs

. - \ amount field| or negative () ||(-) sign as it is. secondary station | using
- = - i

Press until Menu ophons] of secondary| sign of correc- = numeric keys.

I to 9 appear. station 1.

Press to change the
positive (+) or nega-
tive (-) sign of cor-
rection amount.

amount field of secondary
station 2.

(

current positive||and centilane) of secondary| [display) theDecca
(+) or negative |(station 2 using numeric keys.
(-} sign as it is.

[Move cursor to correction Press to use the [Enter correction amount (]an? Press to calculate (and

LOPs using the entered
correction amount.

a7y Press fo clear incorrect input.
“ You can reenter numeric data.

Preseni position Cursor Corrected position Correction amount

1:WAYPOINT |6:ALARM 1:LAT/LON | $1=0G£30:62 | 81=0G:30:42
2;ROUTE  |7:CALCLATE PRL OP| $2=00:76:16 $2=0C:76:35
3:GPS 8:INIT.SET * 3:MAG.V =AUTO +005.8° l} : /1 i
4:DGPS 9:INTERFACE{  |4:TIME =400:00 51=1:00:00 $1=1:00:20
5.l ‘ 8§2=+:00:00 52=+:00:19
Correction amount (to be entered) Present position Correction position
Secondary station 1 -00:20 psec Green station ~ 0G:30:62 pisec Secondary station 1 0G:30:42
Secondary station 2 +00:19 usec Purple station  0C:76:16 pusec Secondary station 2 0C:76:35
Checking the correction amount | . (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: e — I
$1=05520.0 / S1=kl820.0 $1=0G:F0:42"

( MEN q‘ $2=60386.0 $2=1010.1 $2=0C:76:35
SHL 1 1 l

ct2:
- Your position has been Your position has been corrected | Your posilion has been corrected
ress until Menu options corrected by 1.5 microseconds by 1.1 microseconds to the other by 0.19 lane to the secondary

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 fo the secondary. ~ 0.20 lane to the other secondary.

$1=+0001.1 §1=-001.8 §1=-:00:20
Select 51 ) (Sele $2=-0001,.5 §2=+001.1 §2=+:00:19
COMP. | ILOP ' :
P

] to 9 appear.

position cotrection

You can cancel any position correction as follows:

Press until Menu options | [Select 5t ] (Select 2: |(Correction amount is set (o 0
1 to 9 appear. COMP. | |LOP. and correction is canceled.
Loran C LOPs mode Loran A LOPs mode Decca LOPs mode
: ~{ml5-2 LOP .
51=K5518.9 S1=Fj821.8 S1={1G:30:62
52=60387.5 $2=1008.0 S52=0C:76:16
] J I}
$1=+0000.0 5$1=+000.0 S$1=+:00:00
$2=+0000.0 52=+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 ] [?FJBCt _ | [ Enter a (4-digit) Loran| [Enter the first digit of two |(The cursor moves
“7: CALCULATE™. ) 2: /L—>LOP”.) | C chain number. Loran C secondary stations. |\to latitude field.

(Press until Menu options 1 to 9 appear.)

Enter a (7-digit) latitude Enter “N” for north or [The CUrsor moves to]
using numeric keys. “S" for south latitude. | {longitude field.

©

% | P
( Enter an (8-digit) longitude using numeric keys. ) Enter “E” for east or [P}‘GSS 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 . = -
1:WAYPOINT {6:ALARM 1:2 POINT CHAIN =8930-1-4
R ECA L CLATENIERL /LLOP) A T, a5.s8.000N
3:GPS 8:INIT.SET * 3:NAVIGATION PLAN .} = '
4:DGPS 9: INTERFACE m_,mp  81=20081.7
5:COMP , ' $2=41769.9

|
LAT/LONG data used  Converted Loran G LOPs
for LOPs conversion

' 1t <t
(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/L20P 2/2/me7-2:L/L=LOP oo 2/2
. 51=20081.7 Sl ap.51=20081.7
LIL=LOP: 5o g1769.9 LIL>LOP: 59 417699
= | X L/L-LOP
i [ - N] A 35°38.000N]
° . E L 139°47.000E
Data currently stored Specified data number Data currently stored
{"K UL -LOP" : fixed.) ("X UL - LOP" : fixed.)
LAT/LONG mode
TWAYPOINT oo
WPT El00=X L/L-LOP - "
35°38. 000N Caution Do not use the converted LOPs position data
139°47.000E| | 41789.9 for waypoint or route navigation because of
[COPY] 301= [COPY] 301= likely conversion errors. Accuracy of con-
: . E °. I;El 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 combination of two secondary stations of Loran A, NAVIGATOR calculates the Loran A LOPs based on the specified
LAT/LONG data and displays the LGP values.

' =% T | il
[Select“?: ][Sllé]ect “2 ] [Select the secondar)j [Move the cursortﬂ [Se!ect the secondary]

CALCULATE”. L—LOP”. station |. secondary station 2 ‘| station 2.
(fress until Menu options [ 10 9 appear) field.

Secondary station
2 is entered.

s /‘} o i .
- ( 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
used for LQPs conversion

ﬁ'h: CUTSOr moves [Enter a (7-digit) laLiludeJ {Enter “N” for north or

[The Cursor meves
to latitude field. using numeric keys. “8” for south latitude,

to longitude field.

Cursar

7x2:L/LaLOP oo
CHAIN =254-255
LAT = 35°38.000N

i8:INIT.SET * 3:NAVIGAT ION PLAN .} LON ~=139°47,000E

JvENG
1:WAYPOINT {6:ALARM
2:ROUTE  {7:EANENNEE

7iCALCULATE coooiicit

3:GPS
4:DGPS 9:INTERFACE $1-3993.5
5:COMP L LOP:5y-1009.7

LAT/LONG data used Converted Loran A 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.

7-2:L/L>LOP 7:22:L/LoLOP 2.
81= 3993 5 §1=3893.5
LIL>LOP: g9 _1009.7 LIL-L0P 521009 7
» X L/L-LOP
1 [ SN 4 sts.onon]
- * . E |- 139°47.000E
Data cutrently siored Specified data number Data currently stored
(“X UL - LOP" : fixed.) {"X UL - LOP": fixed.)
LAT/LONG mode oran A LOPs mode
1:WAYPOINT.: S 1:WAYPOINT: 2
P WPT 00=X L/L-LOP
weT e ?;(5 "é'g"hgw 3003, _5) Caution D0 notuse the converted LOPs position data
139°47.000E ‘ 1009.7 for waypaint or route navigation because of
[COPY] 301= [COPY] 301= likely conversion errors, Accuracy of con-
° . N °o. l;:-l - verted positions can be off 1/4 mile or more,
° . E i

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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1g Decea

When you enter a Decca chaln number and a comblnatlon of two secondary statlons NAVIGATOR calculates the Decea LOPs based on
the specified LAT/LONG data and displays the LOP values.

[Select “7: (§elect ”] Entera (2-digit)| (Moves cursor 1o WThe cursor moves (o fatitude field. )
CALCULATE” \'“2:UL—=1OP".) |Decca chain||combination field of Ty —
(Press until Menu options I to 9 appear. } number. secondary stations. &f secondary slalions.]

(o]

Move cursor to Enter a (7-digit) latitude Enter “N" for north or
latitude field. using numeric keys. “S"” for south latitude.

to longitude fieid.

[The cursor moves]

L o
={ LA i
ifn e 4
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

Cursor . . -
secondary stations used for LOPs conversicn

7:CALCULATE = .-
1:WAYPOINT {6:ALARM : CHAIN =43 P
2:ROUTE rECALCLATEREMESL / L-LOP LAT = 35°38.000N
3:GP$ 8:INIT.SET » 3:NAVIGATION PLAN * LON~ =139°47.000E
4:DGPS 9: INTERFACE ’(L-)LOP 0C:75:85
5:COMP 0A:02: 04\

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

Press to display page 2/2. ] W When OK, press this key toJ

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/1aLOP o 7-2:LILaLOP o
0C:75:85 51 ap.0C:75:88
LIL=LOP: 5202104 LIL>LOP: 02104
P [ver . wpr | X LiL-LOP
=[Joo Koo 35°38.000N
- ° L= 139°47.000E
Specified data number Data currently stored

(XKLL~ LOP": fixed.)
Data currently stored
("X L - LOP" : fixed.)
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LATALOMNG mods Jacea LOPS mode Do not use the converted LOPs position data
e \ - Caution
1YPO 13NT - L IL—)LOP w Y PQ.IqNT X L ”__) op for waypoint or route navigation because of
35538 000N 0C:75:85 likely conversion errors, Accuracy of con-
138°47.000E 0A:02:04 verted positions can be off 1/4 mile or more.
[COPY] 301= [COPY] 301=

¢ . N ® . N

° . E ° . E

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

1 JTNEGITT GALARM o
2:ROUTE

T:CALCLATE
8:INIT.SET
9:INTERFACE

3:GPS
4:DGPS
5:COMP

TWAYPOINT
WPT Moo=

[COPY] 001=

m= m =

1 Aol ED| e
2:WPT CHANGE=-CIRCLE

3:WPT DATA =NEXT

{Rnn.WPL)

-WGS 84
=0000ft
5 DOP MASK=07
6 ELV.MASK=10

GPS NAVIGATOR

1:DGPS MODE=EAINY
2 BAUD RATE=4300
3 TIMEOUT =100s
4 8TN SEL =AUTO
5 FREQUENCY=000 . 0kHz
6 BIT RATE =200bps

DGPS NAVIGATOR

1:DGPS MODE=IXIKI
2 BAUD RATE=4800

3TIMEQUT =100s

4 STN SEL =AUTO

5 FREQUENCY=000.0kHz
6 BIT RATE =200bps

Eoeps o  Tor

1. Waypoints

Store, edit, .copy and erase waypeints (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
-maodes.

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.

[BLAT/LON
2:L0P
3:MAG.V
4:TIHE

=AUTO +005.8°
=+00:00

%0 ]

2:ANCW =OFF 1.00nm
3:PROX =ON 1.00nm
4:XTE  =ON 1.00nm
5:CDI  =0ON 4b°
6:MESSAGE

7:CALCULATE ..o
E2 POINT]
2:L/L-LOP
3:NAVIGATION PLAN

1:AVERAGE
2:UNIT(DST)=nm
J:UNIT(ALT)=ft

4:SAIL MODE=GREAT CIR
5:POSITION =L/L

6:L/L UNIT =.001
§:INIT. SET 212
T:CHAIN =flo0o0-0-0

Q:INTERFACE .-t fin.
1:FORMAT =R EE]
2:0183 EDIT

[Only 0183 usable]

1:FORMAT={REE
2:0183 EDIT

5. Corrections.

Pasition correction (LAT/LONG,
LOPs)

Compass correction

Time difference

6. Alarm (See pages 29 to 31}
GPS fix alarm, BGPS fix afarm
Anchor watch alarm

Proximity alarm

XTE alarm

CDl alam

Alarm messsage

Ii 7. Calculation

Distance and bearing between two
poinis

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 uniis.

Select antenna height (above sea
tevel) 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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(MODE): Return to MODE display.

Number of available—
Satellite signal SIN————— satellites

/} The SIN usilally shows 10 to 20 The number of satellites
Select 3: |(Select 1: GPS MONITOR)  lagraes. -0 o0
PS. (GPS monitor is displayed. Elevation angle of satellite

currently available for signal
The angle of satellite from horizon

Press until
Menu options
1 to 9 appear.

reception .
Total number of satellites
The total number of satellites
currently in service

Azimuth angle of satellite —

Cursor Satellile PRN (Pseudo Random  The angle of satellite from true north
Noise) number (0 degree}
3-1:GPS MONI:= \
N 00 00 00 00 00 00

EGPS _HION 1 TOR)
FIX MODE=3D
3DATUM  =WGS-84 »
4 ANT.H  =0000ft -
5DOP MASK=07
6 ELV. MASK=10

1
2

20

ahihhiiE
SN 00 00 00 00 00 00
EL 00 00 00 00 00 00

AZ (00 00D 000 000 000 000

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 DCOP value. Low DOP
aquals greater accuracy. Ifyou cannot receive signals from four satellites or if the PDOP value exceeds the limif, the 3D (three-dimensional

measurement) mode is automatically switched to the 2D mode. Cursor

e (8 = N A A Jo ¥ )=l BN 1:6PS HONITOB
' : ' 2FIXMODE

T 3DATUN  =ES-84

Select Move cursor onto 4 ANT.H =0000ft
3: GPS. | |2: FIX MODE. - |5DOP MASK=07

- - Select desired measur- 6 ELV.MASK=10
Press until Menu options 1 to 9 appear‘) ing system mode.

eodetic datum

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 "Loca! Geodetic System” (page 74).

Move cursor

It il
[Selejl% [Se]ect J Press to Display Press Lo sel
3. GPS. ) \3: DATUM. |page of the desired datum.

| onto the desired
geodetic datum. geodetic datum.

Press until Menu options
1 to 9 appear.

Page number
HIBWGS - 84]
01:WGS-72
02:TOKYO
4 ANT.H  =00001t 03:NAD-27
5 DOP MASK=07 04:ALASKA/CANADA
6 ELV.MASK=10 05:EURCPEAN 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 detall, refer to the setting pracedure “Menu 8,
Changing the antenna height”, on page 60 in this manual.

i 1T
Select Move cursor onto) (Enter a (4-digit) antenna 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.
(]ETress until Menu options 1 to 9 appear. )

Cursor

1:GPS MONYTOR
2 FI1X MODE=3D

3 DATUM  LWGS-84
4ANT.H  =[oooft
5 DOP MASK=07

6 ELV.MASK=10

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

g 30P . 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 satellite combination exceeds
this limit, two-dimensional positioning is selected automatically.

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

(P_ress until Menu options 1to 9 appear.)

11GoS WONITOR
2'FIX MODE=3D 7
IDATUN  =WGS-84 E: —

, Pressto clearincorrectinput. Yﬂ

4ANT.H =0000ft =/ can reenter numeric data.

5 DOP MASK=[17
6 ELV.MASK£10

Cursor

Initial setup: 10 degrees

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

satellite combinations are rejected.

Select Mave cursor onlo elevation
l 3: GPS T angle 10 mask, ] 2 Emuﬂ P

ovc cursor onto - - 5 DOP MASKAHHK]
Press to set elevation
6: ELV MASK. [Bress 1o spt elevation] 6 ELV. HASK

(P_ress until Menu options 1 to ¢ appear.) Cursor
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MODE): Return to MODE display.

This DGPS system can improve the GPS pesitioning 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 cotrection 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
io the reference station. Generally, the DGPS system can be used within 100 to 200 nautical mifes from the reference station. (RTCM:
Radio Technical Commission for Maritine Service)

Beacon

il w0 5 receiver antenna

GPS receiver
antenna

recelver

GPS
recelvel

transmiter T User ...
antenna ‘DGPS beacon  GPS receiver |
Reference station ~ 4 A N1 piidia

DGPS beacon gpg na\ngaior

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

b pla R e DGPS mode |OM PGPS positioning in progress A
When the DGPS is set, the DGPS positioning status is displayed with letters D | indinati Blinks: Unsuccessful DGPS positioning
P g play indication Off:  Canceled DGPS positioning

B (NAV2) screen

A (NAV1) screen C (NAV3) screen

D (PLOT) screen

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.

positioning.

T 1t
Select Move cursor onto] [ Move cursor onto
[4: DGIE] EI: DGPS MODEJ ON or AUTO. ]

Press unfil Menu options 1 to 9 appear.]

cle N1 @
SPD
- - 0.0z - 0.0kt
: 0.0 . 0.0
7538, 100N i 4 35°38. 180N |, 35*38.139»1
| 139°42.990E] oo 23 139°42, 990F] Lozs 139'42.990E
surement Initial sefup; OFF

When no data is received, the normal GPS positioning is automatically changing from DGPS

Cursor

1:DGPS MODES AUTOV
2'BAUD RATE-4800

3 TIMEOUT
4 STN SEL

=100s
=AUTO

5 FREQUENCY=000.0kHz
6 BIT RATE =200bps

1:DGPS MODE
2 BAUD RATE
3 TIMEQUT -
4 STN SEL

=AUTO
5 FREQUENCY=000.0kHz
6BIT RATE =200bps
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Selecti

g}  signal bau

Adjust the baud rate of RTCM SC-104 format signal receptlon to the oulput signal baud rate of beacon

receiver.

Select
4: DGPS. ]

Move cursor onto ove cursor onto
2 BAUD RATE.| lthe correct baud rate.

Press until Menu options | to 9 appear. J

Cursor

Initial setup: 4800 bps

1 DGPS MODESAUTO

2 BAUD RATE-={TINI
3 TIMEOUT =100s
4 STN SEL =AUTO

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

1:DGPS MODE=
2 BAUD RATE
3 TIMEOUT
4 8TN SEL
5 FREQUENCY=
6 BIT RATE 200bps

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, ihe position accuracy degrades as TIMEOUT lengthens.

Select Move cursor onto| (Enter a timeout (010 to 180
4: DGPS.)(3: TIMEOUT. lseconds) using numeric keys.

Press until Menu options 1 to 9 appear.)

Initial time: 100 sec

3 TIMEOUT =ffoos
4 STN SEL =AUTO
5 FREQUENCY=000 . tkHz

6 BIT RATE =200bps

~ Selecting a beacon station

A beacon staticn is selectable in both the manual or auto made.

initial timesetup: AUTO

Select Se]ecl Move cursor onto AUTO)
4: DGPS. 4: STN SEL.

Press until Menu options | to 9 appearj

Y:DGPS HODE=AUTO
2 BAUD RATE=4800

6:ALARM
7:CALCLATE

1 WAYPOYNT

. P|3 TINEOUT =100s 3 TIMEOUT
NIT.SET W14 orn gL =TT 4 STN SEL

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

1:DGPS MODE=AUTO
2'BAUD RATE=4800

5 FREQUENGY =MANUAL
6§ BIT RATE =200bps

*:DGPS UODESAUTO
2'BAUD RATE=4800

=100s 3TIMEOUT =100s
4 STN SEL =[N

5 FREQUENCY=000. 0kHz
6§ BIT RATE =200bps
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Frequency Initial setup: 283.5kHz
Selectable range:  283.5 to 325.0kHz

Bit rate tnitial setup: 200bps

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

Select Se]e l Select Se]ect Specify receiving frequency (4-digit) of
4: DGPS. 4 STN SEL, MANUAL 5 FREQUENCY ) |beacon station using numeric keys (0 to 9).

Press until Menu options 1 to 9 appear. )

Press to set receiving|(Select (Press to set bit rate.)
BIT RATE.
Station _ Frequency Bit rate
EDGPS .. /2
bt 2'BAUD RATE=4809 240D RATE=4800

A TRt |Ws TivEoUT -100s ITIMEQUT =100 3 TINEQUT
SEL 4 STN SEL  =AUTO 457N SEL M
5 FREQUENCY =000 . 0kHz 5 FREQUENGY TN 5 FREQUENCY=EI09 , 0kHz 5 FREQUENCY

8 BIT RATE =200bps 6BIT RATE =200bps §BIT RATE =200bps 68T RATE

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

ID NQ.: ID number of the selected beacon station.
It appears as long as the DGPS positioning is executed,

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

Press until Menu options 1 to 9 appear. )

4:DGPS / 7:0GPS MONITOR _1/2|N4-7:DGPS M
QUENE 4

EEDGPS_MONI TOR

/
Data from beacon receiver

Displays Frequency being received, hit rate, J is displayed

SiN rafio 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.

KGP-913/913D/GPS-20/90D OPERATION MANUAL - 06 49



MODE): 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 st
; {DGPS beacon GPS receiver !
Staton antenna:_\ (r/ ireceiver antenna  antenna ;
i GPS receiver !
| antenna
: i Beacon transmitte
: Pe(ggveream” GPS receiver
aPs | DePSnavigaar |
receiver -r' q
D plymg ﬁerent*al GP DGPS) DGPS mode indication

Upon selecting the DGPS mode, the characters DGPS will appear on the A (NAY 1), B (NAY 2), C %?nkieﬁﬁsﬂgig‘;’s?{ﬂ%'gBg"gges?tfmmg

{NAV3) and D (PLOT) screens. The characters DGPS indicate that the DGPS positioning is in progress. \ Of: Canceled DGPS positioning
|
D'(PLOT)

WorF ______ P2.1Dfl
JsPD
Oﬂkt

@l\ w0

3538.180
' 139:42‘9905

A(NAVI) B(NAV2) (NAVB)

SPD ,

0.0k
CRS

A
A
T

30,100
139°42,990E

OFF:  Normmal GPS positioning takes place. D letter is not shown.
ON:  DGPS carrection only. D displayed during DGPS correction.
AUTQ: 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.

| It
(Se]ect Select Select DGPS
4: DGPS. 1: DGPS.] |to ON or AUTO.

Press until Menu options 1 to 4 appear) Cursor

1:D6PS HOD
2 BAUD RATE
3 TIMEOUT
4 STN SEL =AUTO
5 FREQUENCY=000 . 0kHz
§BIT RATE =200bps

11:DGPS MODE
2 TIME QUT -10[ls
3 8TN SEN =AUTO 000
4 FRE UENCY=000.0kHz
5 BIT RATE =200hbps

6 STN NAME =
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- ] Initial timesetup: 1008 (sec)

If the corraction 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 TIMEQUT lengthens.

1:DGPS HODE<AUTO

2 TINE OUT =floos
Select 4] [Select 2: Set the llITlBOU[ {010 to 180 scconds) 2 E;E SEnCYi%I{\J‘UGkHDGU
DGPS. TIMEQUT. usmU numeric keys. SEIT RATE ;ZODiIJps z

Press until Menu options 1 to 9 appear. ) 6 STN NAME =

Initial timesetup: AUTO

A beacon station is selectable both in the manuat 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 4: SGIBCt3 (Select AUTO. )

@ sy Cursor
Press until Menu options | to 9 appear, J IMENU o]
1:WAYPOINT i6:ALARM

2:ROUTE  {7:CALCLATE
3:GPS i8:INIT.SET
4[EE  {9:INTERFACE
5:C0MP |

1:DGPS MODE=AUTO
2 TIME OUT =100s
3STN SEN =[N o006
4 FRE UENCY=000 . 0kHz
§BIT RATE =200bps

6 STN NAME =

The number and name of a receiving
station appear

iy 5 s

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

Station number (001 to 480)

(Select 4: DGPS. ) éﬂleCt 3: STN SEL. )(Select MANUAL,) Enter station number (001 to
L - . 480) by numerical keys.
Press until Menu options 1 to 9 appear. J
I : . RIS 4:DGPS - - 1/2

2 TIME OUT
2.ROUTE 7.CALCLATE 3 STN SEN

3:GP5 8:INIT.SET 4 FRE UENCY

8DGPS| 9:INTERFACE| [5BIT RATE
5:COMP _ 6 STN NAME

* 2TIME OUT =100s

3 STN SEN =MANUAL fJoc
4 FRE UENCY=000.0kHz
5BIT RATE =200bps

6 STN NAME =

Description of the 001 - 020: Numbers which can be registered by the user.
. 021 - 030: Numbers which are stored as the beacon almanac data.
station number 031 - 480: Numbers stored in the ROM {worldwide beacon stations are stored).
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When a beacon stahon is not stored or when change takes place in the data of a beacon station, reception from ihat 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)

Select Sclect Select MANUAL Move cursor to the Enter station number (001
4: DGPS. |{3: STN SEL. station number [ield. 10 020) by numerical keys.

Press until Menu options 1 to 9 appear.)

Fre quenc 283 5 fo 325. 0 kHz at 0.5 kHzinterval)

s
i

<

lect 5: BIT RATE.

Enter frequency of beacon station\_r Frcss to lJtackqpact:{ the c:rsot] (ge
by numerical keys (0 - 9). U o correct an input error,

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

the beacon station. ] Hime, You can enter up to § characters [| to receive signal from the
by repeating these steps. registered station.

At
[Se]ecl bit rate ij {Se[ect one character or symbol at a {Station data is regislerec?

4:0GPS - ... 1]2
1:DGPS MODE=AUTO
2 TIME OUT =100s
3 STN SEN =MaNUAL [Joo
4 FRE UENCY=000.0kHz
5BIT RATE =200bps

6 STN NAME =

4:DGPS - - 1/2
1:DGPS MODE=AUTO

2 TIME QUT =100s

3 STN SEN =MANUAL 031
4 FRE UENCY=[100 . 0kHz
5BIT RATE =200bps

6 STN NAME =

IMENU - o]
1:WAYPOINT IS:ALAHM

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

3 STN SEN =MANUAL 031
4 FRE UENCYH50 | 0kHz
5BIT RATE =fI@ibps

6 STN NAME 3200

1:DGPS MODE=AUTO

2:ROUTE T:CALCLATE

;8 INIT.SET
i

2 TIME OUT =100s

3STN SEN -MANUAL oaq~ Frequency

4 FRE UENCY=309 . 0kHz .

5BIT RATE =200bps Bit rate

6 STN NAME =TURUGIZ Station number

You can check the qual:ty of the beacon receptlon quahty in the following manner.

Turn to MODE
display

| |
Select Select (Select a desired page. ) (1D NO.: 1D number of the selected beacon station.
4: DGPS. )\ 7: MONITCR . It appears as long as the DGPS positioning is operational.
[ 8/N: /N value of the selected beacon station.

4-7:DGPS MONITOR . 1/2|j{4-7:DGPS MONITOR 2/2

FREQUENCY=309.0kHz STN NAME =TURUGIZK
BIT

Press |

¥06pS HoN I ToRiR

L-WAYPO INT I6:ALARM

2:ROUTE  {7:CALCLATE
3:GPS 8:NIT.SET [P
LEDGPS) 9: INTERFACE DATA AGE =999

HEALTH

7 Y
ID number SiN 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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MoDE): Exit from the menu.

Chari

Actual positio Compensated position

I \
Your ship is repositionad

by the correction function.
(=

You can compensate your GP3 present position

given by GPS in the foilowing two ways:

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

* Enter the corrction amount to use.
Position given by GPS/ﬂ Ve

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

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

(=]

- Selec Enter a correct (7-digit) latitude using Enter N for North or 8
W g%ﬁéiT?gNM ATILON numeric keys. ] for South latitude.

("Press until Menu options 1 to 9 appear. )

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

( Move cursor onto longitude field. ) Press to caleulate (and dls;%ay) the amount of correction
‘ based on the specified LAT/LONG data.

R Press to clear incorrect input.
&2 You can reenter numeric data.

Actual position (to be entered)

Correction amount

5';.-:__
LAT = 55°37.Zoon
.POOE

Present position

5-:LAT/LON e
LAT = B5°37.893N

5:COMPENSATION
AELAT /LON

1: WAYO]NT 6: ALAHM

2:ROUTE 7:CALCLATE 2:LOP LON =139°43.348E LON =139°43
3:6PS  [B:INIT.SET M) 3:MAG.V =AUTO +005.8° I 3 T
4:DGPS 9:INTERFACE| ' (4. TIME =+00:00 LAT = 00°00.000N] |~ | [LAT = 00°00:1938
I COMP] LON =000°00.000E LON =000°00.148W

Present position Actual position (to be entered) Gorrection 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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Correct.'on by LA T/L ONG data entry
When your present position is shown in LAT/LONG made, you can correct it by entering the LAT/LONG correction data.

Select 5; COM-
PENSATION.

Press until Menu Select 1:
options 1 to 9 appear LATILON

correction amount | | tion amount using numeric keys S for South latitude.
flc]d of latitude.

Move cursor toJ [Enter a (7-digit) latitude correc- J Enter N for Nor&]

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

Move cursor to correction ' , | Press to caleulate (and display) the LAT/LONG
amount field of longitude. * | values using the entered corréction amount.

’ You can reenter numeric data.

G

» Press to clear incorrect input. D

Present position Cursor Corrected posiion  Correction amount
RS ab s 5:COMPENSATION: LQTILON 5::LAT/LON . .- :

1:WAYPOINT i6:ALARM LELAT/LON LAT 5937.893N LAT = 35°37.700N
2:ROUTE 7:CALCLATE | |2:LOP LON _13 43 348E LON =139°43.2200F
3:GPS 8:INIT.SET |sp{3:NAG.V =AUTO +005.8°[Wp B 1]
4:DGPS 9:INTERFACE| * |4 TIME =400:00 LAT = mo 00.000N LAT = {§0°00.1938
5 H LON =000°00.000E LON =000°00.148

Correction amount (to be entered) | Present position Corrected position

Latitude 0°00.193 8§ Latitude 35°37.893 N Latitude  35°37.700 N

Longitude - 0°00.148 W Longitude  139°43.348 E Longitude 139°43200 E

5- LAT/LON - : /Correclion data
LAT = B5e37 _700N / (tO be eniered)
LON =139°43.200E
i
Select 5: COM'} @I’Ct ] : LAT = 00°00.193S] |- The corection amount of 0.913' south
[PENSATION' 1: LAT/LON. LON =000°00.148W and 0.148' west are shown,

Press until Menu options | to 9 appcar.)

You can cancel the position correction as follows: 5o LAT/LON: i
LAT = FJ5°37.893N
LON =139°43.348E

!
LAT = 00°00 uoonl__,_

LON =000°00.000E
Select 5;: COM- Sel
PENSATION. TLAT/LON.

Press until Menu Correctlon amount is set to 0
options 1109 appear and correction is canceled.

~ Position correction has been
cleared.
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Compass bearing: After compass compensation:

{8} Course Bearing to
008°

Automatic compensation Initial setup: Auto mode

In the Auto mode, the magnetic compass is compensated based on the built-in global

) .. A . . : 5:COMPENSATION
magnetic variation maps. However, avoid using this mode if you are higher than 75

. | 1:LAT/LON

degrees North or South latitude.
As the compass may have a small error because the system contains world maps. Manual 2:LOP

Lo 3:MAG.V =[TIIY +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 { =+
the map covering the whole world, the resulting value may differ from the actual deviation.

An error {compensation amount)
from frue bearing is shown.

[Select 5: J Select [Move cursorJ Press to compensate the
COMPENSATION. )\ 3: MAG. V. /| onto AUTO. | (compass automatically. J

Press until Menu options [ to 9 appear.)

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

1:LAT/LON

2:LOP

3:MAG. VY =[EAIAR +005.8°
4:TIME =+00:00

.

5:COMPENSAT | ON
1:LAT/LON

2:L0P

Enter a (4-digit) compensation|{ Press to compensate|| 5. _
{amount using numeric keys. 1[@2 COmpaSSpmanu_] iﬂﬁl\;EV _MJ{;\EIU;\I[; K005.8°
. =+Jl.

Select 5: ‘/Qlect Move cursor onlo
COMPENSATION. || 3: MAG. V.| IMANUAL.

Press until Menu options 1 10 9 appear. J

(+) or negative (-} sign o
correction amount.

Fress to change the positiveﬂ

ally,
Press to use the current positive (+) 7
or negative (-) sign as it 1s.

The error {compensation amount)

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

(Example: Japan has the time difference of +09:00 from the GMT)

R

Press to use the ||Enter a time Press (o sel the
current positive || difference from time difference.

ﬁ

Press to change
the positive (+)
or negative (—)
sign of correc-
tion amount,

T |
Select:5: COM- ( Select
PENSATION. | “4: TIME”.

Press until Menu options
1 to 9 appear.

(+) or negative || GMT using
{—) sign as it is. j| numeric keys.

C

Press to clear incorrect input. You

can reenter a “+" or “-" sign and
numetric data.

5:COMPENSATION . 5:COMPENSAT | ON

1:LAT/LON 1:LAT/LON

2:L0oP »2:LOP

3:MAG.V =MANUAL +005.8° 3:MAG.V =MANUAL :005.8°

4&:TINE =M00:00 4:TIME =M09;00

Cursar
+12 ]-12 +12-12
A1|1064{-9 |8 |7 |6 |6 -4 13 ]2 |- +1 142 1+3 1 44 145 (46 147 148 | 49 11

A K> \ 2
=\ b =
] h § : 2
K = : z
= = ; =
=l S= g g
= §g L] £
s/ 5E =
A1f10 ]9 [8 |7 16 (5 |4 -3 12 [ [0 [+1 042 [43lsa (45 (6 (47 [+8 {eg [+10len] [
+12|-12 41212

Chart
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MODE): Return to MODE display.

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

(Repeat to calculate another distance and baaring.

/}
Select 7 Selecl Enlcr an origin Press 0 check|(Enter the fmal Press to check the final
CALCULATE’ : “1' POWTS"- point number]|the origin data. )|waypoint num- | | WPT data. The distance
Press until Menu optlons (000 to 399). ber (000 to 399). | | and bearing between these
1 to 9 appear. two pomts are displayed.

Cursor Origin number Final WPT number
7:CALCULATE
1:WAYPOINT {6:ALARM : YPT1, WPT2 WPT1, WPT2
CALCLATERIMEHNIRSEC: g - =012~ =024
INIT.SET * 3:NAVIGATION PLAN » WPT1=WPT2: » WPT1=WPT2 :
INTERFACE DST=0.00nm DST=2098nm
STG=000.0° / STG=220.3°

Distance and bearing from origin te final WPT

For the procedure of translating LAT/LONG data into LOP (Loran G, 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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FoHowmg operatlons compute the time reqmred to a memorized waypomt from your current posmon 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
“3 Move cursor Move cursor to WPT |{Select a stored position No.
" VIGATION PLAN"} lto "WPT". No display field. (000 to 399) used in the naviga-
- tion plan, then the stored pOSl—
Press until Menu options [ to 9 appear.j tion is displayed on the screen.

_ Cl}rsor WPT No. display fieid
MENU - | 7:CALCULATE . -~ |IN(7-3:NAVIGATION PLAN
= 1:WAYPOINT gs ALARM 1:2 POINT INAV MODE =WPT
- 2:ROUTE  i7: KNS 2:L/L-LOP /. PRES.POS.~000
his key aft -
Séﬁqu,.t;ir'fg i calieq| | - |3:aps 8:INIT, SET ) [ INIENIEY )| LSPD_-000k! 'S
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.

<%
Move cursor to )| [Specily a (3-digit)
SPD display field. ] | speed.

Speed display field

7-3:NAVIGATION PLAN

NAV MODE =WPT
PRES \P0S .»107

.} SPD =[5kt

ETA =05/15.07:20
TTG A£002:21

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

Month Day Hour Minute

COCO CO0-

(Move cursor to arrwal} (SpeCIfy the arrival ume] (Press this key to calculate and disp]ayJ

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

The calculated speed is displayed
an the screen.

7.-3:NAVIGATION PLAN
NAV MOD% =WPT

PRES.PS .»107
* SPD =015kt

ETA =[§5/15.07:20
JTTG A002:21

/
Arrival time display field

The calculated time fo go to
waypoint is displayed on the screen.
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ion {boat speed, final arrival time and total navi

Followung operahons compute the tlme requwed to a memotized final destination from your current position and the ’ume 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

DGPS i urate.
by GPS or is acc Route number

Select Tt S lec [Move cursor Move cursor to route lect a route No. (01 to 20}
CALCULATION NAV:GAT|0N PLAN to ROUTE. No display field. sed in the navigation plan.

Press until Menu options 1 Lo 9 appear. )

L Route point number

7 | ~ T
Specified a route point No. Route Select the forward (-} or back-
point number is selectable freely. ward { <~) navigation of the route.

7-3:NAVIGATION PLAN
NAV MODE =WRT \

2:ROUTE EHCALCLATE 2:L/L-LOP PRES.POS.»01-2001~
3:GPS B:INIT.SET » KENAV | GATION PLAN ‘ SPD =000kt »

WENU : :

7:CALCULATE - .o

1: WAYPOINT ﬁALARM

4:DGPS 9: INTERFACE

ETA =00/00.00:00
5:COMP

TTG =000:00

T nfs
Move cursor to| [Specify a] [Press this key to calculate and display the TTG
speed display| |[{3-digit)|jand ETA to go from the present position to the
field

speed. final destination of the called route when navi-
gated at the specified speed.
Speed display field
In route point
{003) 7-3:NAVIGATION PLAN
f Backward NAV MODE =WPT
Forgard '(gufg;”e point w PRES \POS 01001~
In route point * SPD_=fil1 5kt
{001) In route point ETA =05/15.07:20
" (004) TTG 7 =002:21
Present position

Calculated final arrival time field and total time to go
to final destination are displayed on the screen.

Month  Day Hour Minute

0/00 @0

afl s
{Move cursor to the ﬁnal} [S_p‘ecn‘y theJ [Press this key to calculate and display the speed}

arrival time display field. }| arrival time.] |required to go to the final destination and time
10 go to waypoint at the specified time.

The caleulated speed is
displayed on the sereen.

7-3:NAVIGATION :PLAN =

NAY MODE =WPT
§.P0S.=01=001~>
SPD =015kt

ETA =[§5/15.07:20
156" =002:21

Calculated total time to go to
final destination
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MaDE): Exit from the menu.,

Seclect
“8: INITIAL”,

Select a desired Move CUrsQr to demrecﬂ

8 INIT, SET .+

1:AVERAGE =[]
2:UNIT(DST)}=nm
3:UNIT(ALT}=1t

4:SA|L MODE=GREAT CIR
5:POSITION =L/L

Use the averaging functron to compare GPS sensor srgnals several tirnes and get thelr 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 valus, data is averaged less but the display data responds quicker.

and speed.

itemn numberby optlon of pop-up menu 6:L/L UNIT =.001
numeric key. ———— . i
(Press until Menu options | to 9 appearj Cursor— |1 WAypm 6:ALARM 7 CHAIN _EDOG 0-0
: T:CALCLATE
Exit from . You can exit from the menu by display- T ™
h ing A (NAV 1), B (NAV 2), C(NAV 3)orD |4:DGPS {9: INTERFACE
the menu. ; (PLOT) screen from the MODE key. 5:COMP ;

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

hanging the distance or speed anit | e seunm

(" Unit conversion

You can change the measuring unit of distance (to WPT or
final destination} and speed.

km nm

0.540

sm
0.621
1.151

1km
1nm
1sm

1.852
1.608

0.869

Initial setup: ft

{~_Unit conversion

m ft
3.281

Tm

N B NS N

1f 03048

SR —

Initial setup: GREAT CIRCLE

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

GREAT CIR|

MERCATOR

Rhumb Line COUISE:! ... Stralght course on a Mercator chart.

 5: Displaying AT/LONG mode -

Far the switching procedure, refer to the "Reglstenng a Position in LOP" {(page 36).

5

itial setup: L/L mode

_6: Changing the latitude and long

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 (NAVt) screen B (NAV2) screen

C (NAV3) screen

The following operations enable to display the Iatrtude and Iong:tude of present posutlon up fo 0.0001 minute.

001

!.0001[2

[nttral setup

D (PLOT) screen

HoF - P2.1 DRYEOFF. .o 7 ;1D OFF. TR o
3538, 1872N TR T 1
139°42,9918E i = 0]
35°38. 1872N | ; { 35°30. 187N |, 35;38.1872N|
139°42.9018E 1720~~~ ““1'.66139"42 9918E] o8 1|39'42.9918E
Preseni position Present posmon : Present position

For the operating pracedure, refer to the “Initial setup for LOP display”

(page 34).
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GPS NAVIGATOR only selectable Inifil setup: 0183

) & . Output of GPS NAVIGATOR
Select “1: Move cursor onto the
FOHMA " desired output formal.

is NMEA-0183 only.
| " ALARM

7.CALCLATE
8:INIT.SET
#INTERFACE

S
2:0183 EDIT

Press until
Menu options
11 to 9 appear.

9: INTERFACE
1:FORMAT=

2:0183 EDIT

Cursor

[Only 0183 usable]

You can select the outputsentence and set the

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

output 1 dala ormat Initial setup: Sentence: GLL, GGA, RMC, VTG, ZDA
Cycle: 1 second

Repeat to change the cycle of another sentence.)_i
b,

(Press to set the output sentence and cycle.)

Enter an output cycle of selected
sentence using numeric keys.

Press until
Menu options
1 to 9 appear.

(Select “2 0183 EDIT”
Move cursor onto

Select “9: INTERFACE”.) |ihe sentence to
change its cyclc

0: INTERFACE i
1:FORMAT=0183

1 WAYPOINT 6: ALAHM
2:ROUTE 7:CALCLATE »
3:GPS 8:INIT,SET

4:DGPS R INTERFACE
5:COMP

Cursor ' Sentence Output meter OQutput cycle (sec)

{Set the output cycle for the required sentence only and set the unused data to "00". The output meter indicatesB -

Press to clear incorrect
Jinput. 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.

{ data (sentence)

Waypomt Arival Alarm
APB | Autopilot Sentence "B (Bearing from origin or present posmon to the waypaint).
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 (Tims, Latlong, S/N, SV, DOP)
GLC | Geographic Position - Loran-C |.OPs (NMEA-0183 Ver, 2.0)
GLL | Geographic Position - Lafitude/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 etror, Bearing to stear, Pesition number of paint of origin, Lat/long,
Bearing and distance from present position to waypoint, approachlng speed to waypoint, proximity alarm}
RMC | Recommended Minimum Specific GPS/TRANSIT Data {UTC time, latfong, ground speed, true bearng, magnetic deviation, date}
Rnn | Route number and waypoint number (Max. 4 points including next waypoint)
RTE | Route number and waypoini number (Max. 4 poinis 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 | Waypoint 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-0183

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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] :"Q::W ; ] .:'.:%'i 4 ';:‘f:f Initial setup : NEXT

When selectmg the ouiput of waypomt data (!n Rnn and WPL sentences) as route navigation is turned on, you can specify which
waypoint data is to be output first.

Select “2: Iect “3: Move cursor to select]
RTE”. WPT DATA”. NEXT or OLD.

Press until Menu options | to 9 appear ol BB
. Lr ) 1:WAYPOINT §6 ALARM 1:RTE EDIT
2: 7 CALCLATE 2:WPT CHANGE-= E
3:6PS 3\ iB:INIT.SET P 3\?’? D@;A T
4:DGPS  \(9:INTERFACE n
Select RNN sentence. 5:COMP :
Cursor
- NEXT

OLD

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

Select “2: [Entcr an output cycle of RNN ~ (Enter an output cycle of WP

0183 EDIT™. [T sentence using numeric keys.] /T [sentence using numeric keys.J
'lslﬁllgéthACE Select RNN SemBHCCJ E Select WPL sentence. )

Press until Menu options 1 to 9 appear.)

9-2 0183 EDIT 2/2

ODA=00 RMB=00 RNC=01

9: INTERFACE .. . .:ooow
1:FORMAT=0183

1:WAYPOENT ;6:ALARM

2:ROUTE  i7:CALCLATE RNN=6% RTE=00 SGR=00

3:GPS 8:INIT.SET B SNU=00\VTG=01 WDC=00

4:DGPS I NTERFACE TE=00 ZDA=01

5:COMP 0% EEEMRSIIT] 100%
S 7 \\

Cursor Quiput 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, tumn the unit off. Restart the unit by

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

beep sounds, the settings for the simulated navigation will complets.
Your position draws a circle from the position in point number 399 at 10.0 kt speed with 0.1 nmradius. t &
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 sach function of the unit as if in practical operation. A power source is required for simulation st "

. . \ . art position (entered at
but the antenna connection is not required. Simply turn the power off 1o get back to normal operation, point number 399)

X

10.0 knot

62 KGP-313/913D/GPS-90/500 OPERATION MANUAL - 07



[ Initial Menu |

D|sp]ay|ng Turn power on, then press the ENT key while the screen message "CHECKING" or "CHECK OK" is displayed.
Note: When powered, tum the power switch off first, then proceed to the following steps.

PSS

ROM NO: KM-C58
CHECKING

the menu.

How to use menus

Initialization

off will appear.

Select Menu is initialized and||Initialization
"1INITIALIZE".| the screen for powering | |will be canceled.

Othermenu (2N Jwo{ g )=5{ SEL )=( A Jor{
Press to select Press to select a] | Pressto validate
a desired item. desired content.] | your choice.
Exit from
the menu  Pressthe MODE key to display the screen for powering off.

4:LOP

T iNiTIAL  ZER
2:LANGUAGE =ENGL |SH

3:WPT.RTE CLEAR

5:EVENT - =AUTO

IMODE KEY TO EXIT}

=LORAN C

INITIAL MENU .. ...2/2(}
6:(WARMIIN =N/E

[MODE KEY TO EXITI]

: - DELETE?
If your IrGPS posmon has failed due to sateflite maintenance or other reason, initialize your GPS navigator. YES=ENT
Then, set all system parameters again. NG =CLR

langing e aispidy Initiat setup: ENGLISH - [N TeYIIE]Y
You can change the display language. b V| )
(Already registered data on the waypoints, events, MOBs and routes remain unchangedD LFI
DELETE?
YES=ENT
NO =CLR
i Wil el MET Initial setup: LORAN G rpeges

: LORAN C
This menu optlon allows you to select a desired display among the loran C LOP, Loran A LOP and Decca LOP. LORAN A
(Already registered data on the waypoints, events, MOBs and routes remain unchanged. ) BECCA

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

AUTO...covveene Pressing the EVT key automatically registers the points starting from Ne. 001

through 199. Whan the 200th point is reached, the number is returned to 001 again |

and the older daia is sequentially replaced by the newer one.

MANUAL ....... Press the EVT key, then specify desired registration numbers (in the range of 001

to 199) from the numerical keypad.

Initial setup; AUTO

In the MANUAL mode, you can
specify desrre}i reﬂtstratlon numbers.

EVT=001 |}
+ 15 04:59|
35°38.180N|

}139 42 990E

NIW (N Lat!W Long ) When power is turned on, GPS or DGPS posmon measurement is started using the north latitude/west

longitude region as the initial value.
N/E (N. Lat/E. Long.)...
longitude region as the initial value.

S/W (S. Lat/W. Long.) .
longitude region as the initial value.

S/E (S. Lat/E. Long.)} ....
region as the initial value.

. When power is tured on, GPS or DGPS position measurement is started using the north Iaﬂtude/east

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

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

S/E
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Troubleshooting Guide

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

[® Never attempt to open the cabinet. ]

Attached to DGPS NAVIGATOR

Blown fuse before replacing the fuse.
* Low battery voltage
*+ Poor contact of power cable to battery socket
* Poor contact of power cable to display unit  Rog jead

s Check the following pOInts [ f Caution | Aways tum Off powersupply]

Black lead

10.8 to 41.6 VDC Power cable (with fuse}
battery

Check the followmg pomts : '
« If GPS signals are not received or key operation is not effective, try the following. steps: wy @PS %%
i) MODE) - ( CLR )+ o ROM NO: KN-C58
RESET

Press 1o 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 data is erased and NAVIGATOR retums to the initial setup.
All setup parameters are reset to factory defaults and you need to set them again.

Errormessage -_appear S as VOU power Dﬂ
An error message may appear when you power on.

CEprormessages’ o
W@@E@S %% BACKUP ERROR An eror has occurred in backup RAM.
ROM CHANGED A checksum error has occurred.
/E'WOF message ROM ERROR A ROM error has occurred.
ROM NO: KM-C58 | display area RAM ERROR A RAM error has occurred.
. CHECKlNG NO BEACON A beacon signal entry error has occurred.
SRS R BEACON ERROR A connection failure with beacon has occurred.

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

wer-on

. The receiver CPU has falled
» 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 fhat the baud rate you have set from Menu (using “2: BAUD RATE’ options 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.

64 ' KGP-213/913D/GPS-90/90D OPERATION MANUAL - 08



o — X

FlX MODE =3D
3 DATUM  =WGS-84
4 ANT.H =0000ft
5 DOP MASK=07

P il M Sel Sele
(omion o & appcar. 366’;»5 7: GPS MONITOR. 6 ELV. NASK=10

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

1. Check the HDOP of sateﬂites.///”—t\

If the HDOP has exceeded 20, NAVIGATOR stops positioning. Also, its positioning 3-1:MONITOR - P2.11
accuracy drops as HDOP gets larger in value. : Nzn 04 06 10 13719 24|
(HDOP Accuracy ) 0 _H_H_I_'_u_._
1106 Normal
Bto12 Acceptable SN 12 10 17 16 08 16
| 121020 Low J EL 21 22 64 49 15 59

If elevation angle is greater than 10 degrees, the S/N values should normally be 1010 20

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

the antenna position.

T T |

P : 4-7:DGPS MONITOR :-1/2
Press until Menu Sele FREQUENCY=309. 0kHz
optlons 1to9 appear 4 DG 7 DGPS MONITOR. BIT RATE

1. Check the S/N of beacon signal
The 5/N values should normally be 6 or more .
2. Check the health information

HEALTH indicates health status of reference station.
Q0 is best. Reliability degrades as the number increases up to 5.
8 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.
Thete 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 focated inside of fuse case).
. Replace the blown fuse with a new fuse.

: F-7161| 2 A
. Close the fuse holder cover {until it clicks).

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

hh B O N —

1. Face the connector groove upward, and insett 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.

Waterproof cap
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Specmcatlons

* Spec:flcatlons subject to change without notlce.

Recenrmg frequenby

1575 42 MHz +1 MHz
Recelving channel Digital 11-channel 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: Accuragy is subject 1o change in accordance with DoD civil GPS user policy.

Recewmg frequency 283 5 to 325 0 kHz

Channel separation 500 Hz step

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

Dynamic range

92 dB

Display

" LCD with backiight (128 x 64 dotts, effective picture area: 86.71 x 5435 mm)

Display mode NAV1, NAY2, 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)
Usable ground } Within 80° in latitude
Plotting interval | 10, 20, 30 seconds, 1, 3, 5 minutes, 0.1, 0.5, 1 nm (sm, km)
Plotting capacity | 2,000 points
Position data display Latifude/lengitude in increments of 0.0001 minute, converted Loran C LOPs, converted Loran A LOPs, con-

verted Decca LOPs

Navigational display

Speed, course, velocity made goodfcourse made good/elapsed time, alfitude, distance/bearing/cross track
error/course deviation/time to go to waypoint, total time to go and distance on route, DOP value, present time
{UTC or LTC}, satellite status, beacon receiving status, distance/bearing between two points, MOB display

Instant (event) memory

200 points

Waypoint memory 200 points
Route memory 20 routes (Max. 400 waypoints) reverse frail possible
Alarm Proximity, cross irack 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 {hm,sm,kmy}, anfenna height unit (ft, m), antenna height,
averaging {smooth) factor, pasition mode (20 or 3D automatic selection), beacon stations selection

Output data format
(GPS NAVIGATOR : NMEA-
0183 only)

NMEA-0183 (AAM, APB, BOD, BWC, DCN, GGA, GLC, GLL, GSA, GSV, GTD, MSS, ODA, RMB, RMC, Ran,
RTE, 8GR, 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 fo 99 seconds selectable (NMEA-0183)

Memory protection By built-in battery

Power supply 10.81041.6 VDC

Power consumption 4.8 W or less (KGP-913D), 3.3 W or less (KGP-013), 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)

leferentlal

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
1 Display unit KGP-913/GPS-90 | With mounting bracket and vinyl cover 0.86 kg (1.9 Ib) 1
KGP-913D/GPS-90D] With mounting bracket and vinyl cover 0.96 kg (2.1 Ib)
2 Antenna unit GA-08 For GPS recepfion, with antenna cable 0.62 kg {1.4 Ib) 1
Antenna cable Connected to GA-08/ BNC connector 10 m (32 13/16 ft)
GA-08L For GPS reception, with antenna cable 0.81kg {1.81b)
Connected to GA-08L/ BNG connector 15 m (49 3/16 ft)
3 DC power cable CW-241 With 3-pin connector 1.8m (5 15/16 fi) 1
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 | Antenna unit ] B
DGPS NAVIGATOR only
No. | Ardicle Type Remarks Weight/length | Quantity
1 Antenna coupler BA-02-K/BA-02-S For beacon reception, with antenna cable 0.85 kg (1.9 Ib) 1
Antenna cable : Connected to BA-02/ BNC connector 10m (32 13/16 1)
BA-02-KL/BA-020SL| For beacon reception, with antenna cable 1.2 kg (2.7 Ib)
, Connected to BA-02-L/ BNC connector 15 m (49 3/16 1t)
Installation materials: available upon requirement
2 ! Hose band | 738-1015 | Antenna coupler | ‘ 2
Common
No. { Aricle Type Remarks Weight/length
1 ‘Printer KGP-9001A With power and connecting cable 1.7kg (3.8 b)
2 -1 | Connecting cable CW-350 With 8-pin and BNC connectors 5m({163/81)
-2 CW-351 With 6-pin connectors 5m (16 3/8 it)
-3 CW-352 With 8-pin connector and lugs 5m (16 3/8 it}
3 Power ractifier PS-003A With two 5A fuses 2.8 kg (6.2 Ib)
4 AC power cable vv-2D8 Both end plain, for power rectifier 3m (91316 1t)
5 Flush mount kit FMK-1 Flush mount frame with screws
8 Antenna holder RAH-29 Ratchet mount 0.68kg (1.51h)
DGPS NAVIGATOR only
No. | Aricle Type Remarks Weight/length
Receiving antenna RA-14 2.45 m, whip 0.8 kg (0.67 Ib)
2 H-field laop antenna BA-03 With antenna cable 1.4kg (3.1 1b)
Antenna cable Connected to BA-03/BNC connector 10 m (32 13/16 1)
BA-03L With antenna cable 1.6 kg (3.6 Ib)
Connected to BA-03L/BNC connector 15m (49 3/16 ft)
BA-03S With antenna cable 099kg 221
Connected to BA-035/BNC connector 0.5m(15/8 ft}
4 GPS/H-field beacon antenna | GBA-01 With antenna cables 1.9kg (4.2 b}
Antenna cable Connected to GBA-01/BNC connector 10m (32 13/16 ff)
GBA-01L With antenna cables 2.2kg (4.9 Ib)
Connected to GBA-01L/BNC connector 15m (49 3/16 ft)
GBA-01S With antenna cables 1.1kg (2.5b)
Connected to GBA-01S/BNC connector 0.5m (1 5/8 1)
5 Antenna extension cable Cw-826 With N-P/BNG connectors For BA-035/GBA-01S 0.5m (1 5/81f)
RG-10U/Y With N-P connectors For BA-038/GBA-01S 20 m (66 ft)
RG-10UfY With N-P connectors For BA-035/GBA-018 30m {98 716 )
Other materials (For BA-03/03L/03S, GBA-01/01L/01S)
No. Article Type Remarks Quantity
i Antenna holder RAH-23 Stainless steel made For BA-03/03L/03S, GBA-01/01L/018 1
2 Hose band SD-2050 For BA-03/03L/038, GBA-01/011/HS 1
3 Hose band 738-1015 For BA-03/03L/03S, GBA-01/01L/01S 1
KGP-913/9130/GPS-90/900 OPERATICON MANUAL - 02

67




Scale differs among drawings.

Unit: mm {inch)

n

98 (3.86)

53 (2.09)

Weight:0.19 kg (0.42 Ib)
0.62 kg (1.4 [b} inclucing cable (10 m}
0.81 kg (1.8 Ib} ircluing cable (15 m)

248 {17/8)

Flush mount (D34MP21021}

Slotted-head screw
{B6 X 15U}

Plain washer
Truss tapping screw (TPT4 X 20U)

Unit: mm (InCh) R R

L/03S): Optional

g |

| m—

i

180
{7 1/18)
58 (37/16

m

% 1W-14finch A
w [— -7

[Ty
o]

{ 3/8)
(114}

H1 {3/8)

A
b) including cable (10 m)

" Unit: mm (inch)

\

110 {4 7/16)

L}

163 (6 9/16)
170 (6 14/16)

7
.

Weight: 0.95 kg (2.1 b} 92
19kg (4.21b Akg 13.1 b
22kg (491 B kﬁ 361b
1.1 kg 99 kg { )

.

170 (6 11/16)

BA-03/03L/035
?. kg (2.1 1b)
i
0.

01L/018

including cable
including cable
including cable

10 m}
i5m
0.5m)

2.21

} including cable (15 m)

180

772

120
4374

DIOLE)
OE®
®OE®
1O
@O®
OO
@OE
) |@®®®

90
35776
67
2 71/16

B
5

53186

7

. Maintenance space

80/ 45 .

]

Mainfenance space

e

AT

J§ rronT

35 05
1006

Weight: 0.86 kg {1.9 Ib} GPS NAVIGATOR
0.96 kg (2.1 Ib) DGPS NAVIGATOR
Unit: mm (inch)
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Output Input
®+ ®SHLD @SIG

@ - ®siG GRTN
Q) @RTN ®NC

\

POWER DATA1

4 N
00 (;@
Q

Antenna unit

GA-08

Antenna cable

GA-08L
{

Inpui/Output

) <

WL

Power rectifier
PS-003A

AC power cable
vv-208 | |

100A15 VAG
200/230 VAC

Output

Supphed with DGPS

DGPS beacon receiver
ez, KBR-90/91/93
SBR-20/91

beacon receiver

Supplied with Prlnter

- rrinter
KGP-9001A

CW-351
R

Track display
TD-1500/1700

CW-350/352

Auto pilot

=z complying with

NMEA-0183

Chromascope

e OVS- 106/82118831
=S 0Vs-8815/8816
CV5-8841/8826 series

CW- 352

DC power cable

|| ow-241

10.8 10 41.6 VDC

Chromascope
CVS- 8814.’8805
CVS3-8821 series

350

Marme radar
MD 3700 series

CW-351

Marine radar
MD-3400/3600

EEEES MD-3800/3200

MD-3010/3210 series

CW-351

Color radar

= MDC-450 series

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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Receiving antenna RA-14
(Option}

Anfenna coupler
BA-02-K/BA-02-5

BA-02-KL/BA-02-SL
POWER DATA
N(

e

Antenna unit
GA-08
GA-08L

N 016,

Antenna cable Output
. D+ MSsHLD @NC Anterna cable
@sic GNC
®RIN GNC

i

Supplied with KGP*- 90 1A |Printer
KGP-9001A

CW-351 - | Track display
S TD-1500/1700

CW- 350,352 Auto pilot
ez Complying with
NMEA-0183

Chromascope
CW-351 | GVS-106/821/8831
CVS-8815/8816
GVS-8841/8826 series

Chromascope
CW-392 | CVS-8814/8805
CVS5-8821 series

Output

Power rectifier

PS'(?OBA DC power cable
g 1 CW-241
AC power cable | :

Vv-2D8 |

100115 VAC 10.8 t0 41.6 VDC
200/230 VAC

cw-350 | Marine radar
o MD-3000
MD-3700 series

Marine radar

CW- 351 MD-3400/3600
TEES MD-3800/3900

MD-3010/3210 series

Cw- 351 Color radar
EEE MDC-450 serigs

Note: Connection method to the power rectifier varies depending on the given voltage fevel (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".

70

KGP-913/913D/GPS-90/20D OPERATION MANUAL - 09




¥

Antenna unit
BA-038

Antenna cable

Antenna unit
BA-03/03L

Antenna cable

Antenna unit
GA-08/08L

Antenna cable |

RG-10UY

e e e b N

Antenna unit
GBA-015

Y Antenna cable

AG-IOUY

Antenna unit
GBA-01/01L

Anltenna cable

—mcr b

CW-626 |1

[T

CW-826

I =T

OJ

A

ELE

g

AN
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Installlng 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 .

Obijects 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 4m{13.2 ft) or more
- - | ~eut -

r

Receiving antenna
Loop antenna

HF whip antenna \
1 (331t E

or more 3 m (9.8 1) or more

Inmarsat antenna

GPS antenna

5m {16.5 ft) or more

Qutside the radar beam

1.5 m (4.9 ft) or more (30° to 40°) -

- 4m(13.2ft) or
more

MF/HF reversed L-type TX antenna

ain beam

* 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.

Guideline o -
Object Size in dlameter Minimum distance
Pole 10 em (3 15A6 inches} |1.5m (4.9 ft)

Pole 30 cm (11 13/16 inches) | 3.0 m (9.8 ft)
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~
@
=Ny
s

&0

©
N
=

\P
N ]
N
Power cable
connector

Power cable =>

C

Grounding wire
(not supplied)

_—
I

Antenna cable connector

Antenna unit

<= Antenna cable

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 cable

Antenna cable
connector
BNC

Antenna unit
GA-08
GA-08L

Hose clamp

Screw
{1°-14UNS-2B}

Mast (pole)

{not supplied)
Antenna
exiension pole
{not supplied)

=

e

(

Antenna unit
GA-08
GA-08L

Antenna
cable

gy
Antenna cable
connector
BNC

d

Mast {pole) —._J
(not supplied)

Antenna cable

connector
BNC

Antenna unit

BA-03
BA-03L
BA-035
GBA-01

GBA-01L
GBA-01S

Antenna cable
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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.

* |n 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 fransmitting antennas of intermediate or high frequency.
Keep away from the TV set and receiving antenna.

Select an optimum position from A, B, and C below.

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 lall 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 transmilting 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 anlenna element will be positioned below the middle of
the whip antenna.

Position©)

Tilt the antenna outward at least two meters away from the loop

anlenna, even this may slightly afTect the bearing measurement on
the two MHz band.

Position@and@ :

Mount on the bridge and as far away from the transmitting antenna
as possible.

Position

Mount at least one meter above the yard and as lar away Irom 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(D)

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 transmitling anlenna. Mount the
receiving antenna so its top end is located above (he transmitting
antenna. Separate as far away from the radar mast and other obstacles
as possible.

Position

Absolutely avoid any place surrounded by obstacles.

s IO
%.nmmmn X
Nl

Position®) and@B)

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 transrmttmg
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 method according to the matetial 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 — ot e D e ot o tnickest
than expected. ‘ coupler 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 |

gonnection is as short as possible and good contact on common Method 2 |

grounding point. = Meihod 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 fo 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 Battery navigator | C34PIr
beacon signal reception. As shown in right figure, — DGPS NAVIGATOR
the noise current flows in two different paths, i.e. gy T T DG+

Normal Mode and Common Mede, respectively. | Dinamo | %‘ T | Nomalmodefnoise |-) DC- BEA%%’}'
The noise can be discriminated from other noise ——=7aRo~ 1AL 1 “Common mode e GND
source by increasing or decreasing the output of ﬂ tuli T M

the engine. Should the noise be detected, connect Y

the capacitors as specified in right figure. 1t is  grounding must be made on a common pointb Copper plate >Grounding line
known that the common mode noise can often o : '

become a major cause of the interference to the receiver.

Tip 5. Checking the overall function

When you have implemented the above countermeasures use the following procedures fo 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.

H Receiving antenna RECEiVing antenna ho’ding pipe
RA-14 (Screw W1-14 threads)
(Option)
‘ Receiving antenna
RA-14 .
(Option) 1
Conical spring washer &5
(JIS 1220203-22007) & N '
Mast _—Canical spring washer—___
Antenna coupler (JIS 1220203-22007) &
BA-02) @ ®
> )
Antenna coupler

Hose clamp

4" (BA02) T
(not supplied)

. Remove grounding
:_j terminal \

Grounding wire _-é |

Antenna cable i
Antenna unit holding pipe i
Connector . ] (not supplied) "~ i
Connect the grounding wire to the ground terminal of | ~ 4
the unit or ship's bottom hull steel plate earth. Q/COnnector T
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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 Ne. No. | Name No. | Name
ALASKA/CANADA 04 | LIBERIAG4 57| |00 |wGs-84 43 | CHATHAM
ARC 50 29 | MAHAT1 58 | |01 | WGS-72 44 | PARAGUAY
ARC 60 " |30 | MALAYSIA 23| |02 | 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 50 48 | MALDIVE
BAHRAIN . 27 | MASCARENE 73 | |06 | AUSTRALIAN 84 49 | GUAM 63

BERMUDA 37 | MIDWAY 61 621 |07 | SOUTHASIA 50 | GUADALCANAL

' BRAZIL 45 | MOROCCO 61 08 | SOUTH AMERICA 51 | HONG KONG 63
CANARY 68 | NAD-27 03 | 09 | GREENLAND 52 | DIEGO GARCIA
CAYMAN BRAC 56 | NAD-83 10| |10 | NAD-83 53 | JHONSTON
CHATHAM 43 | NEW GEORGIA 46 | M1 | ICELAND 55 54 | SRILANKA
COC0S 28 | NEW ZEALAND 13 | [12 | IRELAND 65 55 | KELGUELEN
COLOMBIA 38 | NIGERIA 63 | [i3 | NEW ZEALAND 56 | CAYMAN BRAC
CORVO/FLORES 85 | OMAN 67 | |14 | EUROPEANT79 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 | SAUDI ARABIA 60 | ERITREA
EAST MALAYSIA 79 | PITCAIRN 69 | |18 | INDIAN/NEPAL 61 | MOROCCO
EASTER 47 | PORTO SANTO 77 | |19 | PHILLIPPINES 62 | MIDWAY 81
EFATE 36 | PUERTORICO 71 20 | ENGLAND 63 | NIGERIA
EGYPT 65 | QATAR 721 |21 | HAWAI 64 | TRINIDAD
ENGLAND 20 | ROME 40 15 | [22 | DJAKARTA 65 | CORVO/FLORES
ERITREA 80 | SALVAGE 50 | 123 | MALAYSIA 86 | EGYPT

. [ ETHIOPIA 25 | SANTAMARIA 75 | 24 | JAPAN 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 | PUERTORICO
FINLAND 84 | SOUTHAMERICA 08 | |29 | ARCE0 72 | QATAR
FLORIDA 41 | SOUTHASIA _ 07 | {30 | ARCE0 73 | MASCARENE
GREENLAND 09 | SOUTHCHILE 70 | |31 | ASCENSION 74 | SANTO
GUADALCANAL 50 | SRILANKA 54 | 132 | IWOJIMA 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 | FuI
IWO JIMA 32 | TRISTAN 80 | [39 | ARGENTIN 82 | MARSHALL
JAPAN 24 | TUNISIA 421 |40 | PHOENIX 83 | SURINAM
JHONSTON 53 | was-72 01 41 | FLORIDA 84 | FINLAND
KELGUELEN 55 | WGS-84 ' 00 | [42 | TUNISIA 85 | SWEDEN
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KODEN

KODEN ELECTRONICS CO.,LTD.
13-24, TAMAGAWA 2-CHOME, OTA-KU
TOKYO 146-0095 JAPAN
TEL: +81337566918
FAX: +81 33756 6831

hitp://www.koden-electronics.co.Jp/



