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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. DoD 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. It is your responsibility to make navigation judgments.

About the positioning accuracy:
The GPS positioning accuracy is inhibited due to U.S. military strategy (SA). When the PDOP is 3 or less and when the GPS satellites are well
positioned in orbit, you can expect 95% of positioning data in the accuracy within 100 m. The remaining 5% of data may have errors to 200 m

or more. If the antenna unit is shaded, or if the satellites are not positioned well, the PDOP may drop and it is possible the 95% of 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 not. You should advise them your position is DGPS originated.

Pictorials

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

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

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

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

® Symbol “Q” is an instruction that you must not violate. (This symbol instructs NOT to

disassemble any system components.)

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

WARNING <For System Operators>

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

Turn power OFF during | If smoke or a burning smell occurs, fire or electrical shock may
- abnormality. result. Turn the power switch OFF and shut down the power
C 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 ciause”
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 m;IfUné-w
tilation. tion or be damaged due to overheating. Use only where there is
plenty of ventilation.

Important Notice (GPS NAVIGATOR) - 09 ’ - q




A

Installation Cautions <For Service Personnel>

Follow the installation instructions to avoid injury and system malfunction.

Installation in rigid po-
sition

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

Use correct installation
materials.

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

Keep awayrfré;hr 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 awawarom heat
source.

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

Use correct power
source.

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

Maintenance Cautions <For Maintenance Personnel>

Use the following safety precautions during internal inspection.

Discharge capacitors.

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

 Check that power is
OFF.

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

Avoid static electricity.

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

Avoid dust.

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

Operation Notes

<For Operators>

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

Backup important data. | Save or log important data in backup memory or log sheets. The initial setup data and

your storage data may be lost when the internal battery expires or when you service the
electrical circuits.

Avoid excessive force.

Take care not to apply excessive forcertrdntwﬁéwdiisplay 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 satelhtes l

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

How your position is obtained?

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

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

spheres formed by four satellites. Your ship's position * B
Satellite-
centered sphere

surfaces

Notes:

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

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

Structure ‘efﬂGPS

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

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

» User segment
GPS receiver owned by users.

3-dimensional po@ (Ain)

= o i = 2
Vg
User segment mensional positio —
%é;’”ConnoieeEEy
\ﬁ. i Earth stations .-
e

2-dimensional position
(Land) B
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For Proper Operation

GPS signal reception (HDOP or PDOP) 1

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

to the satellite.

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

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

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

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

Range error HDOP vs Range Error

BOM oo :

R error/ :

ange ety R1 ST SR : -

/// Range error - 0103 1 | T E
15m s ’
— H
—— R2 ﬁﬁ% »
Range error
Good geometry/Low HDOP Poor geometry/High HDOP 3 6 9 12

Notes: Horizontal position uncertainty

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

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

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

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

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

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

NAVIGATOR shortens 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.

Mounting GPS receiver and notes on LCD

Read and follow the Important Notice given at the g,‘g‘;‘ﬁ'gﬁ;ﬂs ggﬁ?c'tsy%?m?ceﬂ :;::ttc?rf z

beginning of this manual for operations. authorized dealer for service. J

Special notes for LCD (Liquid Crystal Display) panel

*  Avoid the following conditions to insure good LCD visibility:

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

*  Extremely high humidity. The LCD can show poor performance or can be damaged.

© KGP-913/913D/GPS-90/90D OPERATION MANUAL - 08




Display Unit

LCD d’s\‘jl Y GPS Receiver display
\
@&H®
, ol
\~\ / @ @
OED
T~
— —
Mounting bracket

Knobs

Press here.

=

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

\—/

ONORONORORONY

Control panel

@ © @
@@
Tlolo
O@®O
@O @
O®®
@ ©® @
@@ @

N

N

Mode
Selects NAV1 (Navigation-1), NAV2,

NAV3 or PLOT (Plotter) screen.
Menu
Recalls the menu.

Clear

Clears numeric/optional parameter
or stops alarm sound temporarily.

Enter
Enters a numeric/optional param-
eter.

Event

Stores event positions.

Contrast
Changes display contrast in 8 levels.

Selection
Selects parameters.

ONCNO

O@®
@ (G
O®®

<)

Emergency

Activates MOB (Man Over Board)
function.

Power/dimmer

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

Power-Off

Turns the power off.

Numeric

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

Cursor shift

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

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

P
@ ® e

OIOIO)]
@GO
O®®
@O®
OBE
@O

Power/dimmer key
Power-Off key

cot trast

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

Press for 2 seconds to tum
- > NAVIGATOR off. All data
J 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 caiculated.

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

SRS

Initial message during power-on

ROM NO: KM-C58
CHECKING

HPEPS S

Message to indicate checking of GPS re-
ceiver and display has been completed.

ROM NO: KM-CS8
CHECK OK

linking

M Blinks when NAVIGATOR is searching GPS
satellites.

/No blinking
When NAVIGATOR receives signals from 3
or more satellites, it displays present latitude

g gzz g 9 8 and longitude position with solid N (or S) and

W (or E).
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Switching screens Press the SEL key to scroll the screen sequentially.

RESE TR

A (NAV1) screen: Indicates your present position as numerical data.

distance and cross track error from the waypoint.
C (NAV3) screen: Shows a 3-dimensional view indicating the distance, course, cross track error, and deviation from the waypoint.
D (PLOT) screen: Indicates the track of your boat, your present position, waypoint, and memory position.

Switching the Navigation Data (OFF, WPT, RTE, or ANCW mode) @_

PIRESET
Cursor—~ “4WPT -

/‘\
Press until page page 5)Move llm cursor on to the rclcclmET.}

Before selecting the WPT (waypoint navigation)

1l screen appears. RESET, WPT, RTE or ANCW. ) WPT. RTE or ANCW s
Recall the NAVI, NAV2, NAV3 or PLOT scrccnj QV“‘IQDM}?){-

a desired waypoint or route.
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il L |
e g |
| seL “ e |
|<T) Pagem Page@l |
__________ N 1 T TR BLAT crvemn D
I ........... | | - I
| O RN | Vﬁ*ﬂ? Pagem | l Gorr P2 {0kl T PageEl |
N N 0.0kt | | L 0.0k |
- ¢ CRS 00 | l @ RS |
| | 3575 180N | | . 33,180 I
| oo - 139°42, 990K | MODE l A 139 42.9908 |
| POCHNSSSRDY poqcfp] | | o 72108
| pst | Fage | Press until the desired | psT | Page@ :
| ¢ [5T6 g | screen appears. : o [T |
. Nl
| " N | | - EM |
| | NAV3 screen | = g : |
| Page 3] I | (SEL ) jormmm— ' |
| ceoi ﬁ\\l Press the MODE key to switc | |
|| SEL |
| KN ,,/l the screen sequentially. | |
.8 ———— |
(e | | |
| P TG U ——IRD: Page@] I | |
I i | | |
i Fn | | |
[ = | | |
l | |, o] | | g, ﬂ_s = |
| B3 on ge|5] | Page@ EVENT  -ON RESETIE] age
WPT l WAYPOINT=ON WPT I
| RTE l CO.LINE =ON RTE
| ANCW I I PLOT =10s ANCW l
| TRACK  =ON |
] | TRACK CLR
N e | T ; |
~—— - J/
7 C:NAV3 screen A
| I
| BRI |
I 0 Okt . s |
, R TN |
' o 33180N I :
| o0 g 13942, 990K Llad |
|< Page |
\ - - - - Y Y o —__—_—__——— /

B (NAV2) screen: Displays a bearing circle (with your boat positioned at the graph center). It shows the bearing, course, deviation

or RTE (route navigation), you need to register
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A (NAV1) screen in OFF mode |

DOP (PDOP or HDOP) value

139°

P 0.0kt

P2.1DIR

9538 180N

2.990F
RS0

E

0

[05.15.99

Current date
(mm/dd/yy)

05.15.99 04:59:16 5 59: 29

Present time
{(hh:mm:ss)

B (NAV2) screen in OFF mode

EloFF i P2, 1Dl -
PD
00k
W E 0.0/
35°38.180NL
100 s - 139°42, 990! -

Range (radius) of
navigation graph

Navigation graph ”

The navigation graph shows your
boat position and the relative bearing)

~

D (PLOT) screen in OFF mode

L
025

D

MOFF P2.1D[il}

SPD

~ 0.0
0.0

3538, maL
139:42.990

1
Scale Your boat position  Track

R

025

DoFF _____ P2.10H

> 4+

AR

0

+ 3538 248N

139°43 0666

-
-

See "Switching Screens” (page 7)

DGPS mode

Page number
- Present position

- Speed

— Course

_—Speed

Course

- Present position

~—— Antenna height

Blinks when your

__position has failed to

__—Present position

VMG

(Velocity made good)
-CMG

(Course made good)

— Elapsed time

Page number

~ DOP value

Speed

— Course

Present position

Blinks when your
position has failed
to fix.

— Page number

" DOP value
A Speed
- Course

Present position

Blinks when your posit

failed to fix

- Blinks when your position has failed to fix

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

DGPS mode
See "Menu 4" (page 47, 50).

Your present position

» LAT/LONG is displayed, when displaying position data in
Loran C, Loran A or Decca LOPs mode.

 Loran C, Loran A or Decca LOPs is displayed, when displaying
position data in LAT/LONG mode.

fix.
\
A 4
SPD S1 1 4088,
92 449 ¢
k 105.15. 99— curent date (mm/dd/yy)
CRS 04 : 59 : 1 6 —-—Present time (hh:mm:ss)
Mo 000, 000N _,
| UDDUUUE ~Present position

P2, 1DI

I — Page number
7w T SPD ~DOP value
e : 00kt Speed
Cooo- Course

0l0/ / .
35°38 ., 180Nt Present position
139 42 990 ~—Blinks when your boat

has failed to fix.

_______

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

Close-up of PLOT screen

porr P2 1D

+

®

ion has 025

| Distance and bearing from your present

position to cross cursor position

~— Cross-cursor

— Cross-cursor position
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How to Find Out Your Position

Q You can determing your position by simply reading the present latitude/longitude and LOPs on the screen. >

Press this key to recall If position fix has failed:
(NAV1), B(NAV2), Caution If NAVIGATOR cannot receive signals from GPS satellites. it dead-reckons your position
> B(NAV3) or D(PLOT) based on the calculated speed and course data. If signal interruption continues more than
screen. 2 minutes, it shows speed of zero (0) but keeps the last LAT/LONG and course data. If you

have set "t:AVERAGE" option of "8:INITIAL" to "1", dead-reckoning is not used.
A(NAV1) screen B(NAV2) screen C(NAV3) screen D(PLOT) screen

lm ®orF  p2.10fl FE P2 1DIOIOFF ______ P2.1Dfl
I T A ——5PD SPD

0 0 L . 0 0 s 0.0
" UV I e Y R 1)

35°38.180M | RN 3538.180
100 S 130°42.9908F  hooo 7~ mog/139°42,9908) Lo 139 42,9908
Present position Present position Present position ‘ Present position

Blinks when position fix is unavailable. )

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

During Loran ALOP mode:  Letters S1 and S2 blink.

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

Blinking
information

+  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 €0).

I'm storing my
You can store up to 199 present positions with numbers 001 to 199. When you store addi- presen POSINOH .
. - L b o S Present position
tional positions, the oldest position is deleted and the newest position is stored in its place. - N
» The storage date, hours and minutes, position data, and symbols (selectable on the PLOT

screen) can be stored. = /\\/7
+ ltis convenient to store the present position for use later in route navigation. Track
+ These positions can be used as targets or waypoints. ~ e
+ Event numbering is available both in the automatic or manual mode. Registration of

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

AUTO Caution EVT key does not function
when positioning is invalid.

Storing present position (EVENT) T \5

Press EVT (Evull) kcy o store your prc\cnl p(mll(m
You can store up to 199 present positions by pressing
this key. They have storage numbers 001 to 199.

EVT key is valid in all screens (it has the highest operation priorityj.
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

Event number (001 to199) (Emergency) key to store present positions.

EVT=001  Blinks for 10 seconds.
EN S Seco
MANUAL @-’QQQ-’Q + 15 Om\The latest event number

\\\\
Press this kcy to show Spuuly a_desired)(The L\Lnl will ba)l 35°38.180N Storage date {Day, Hour, Minute)
the registration number|fregistration number|| registered 1o the|{139°42 . 990E | —Storage position (Lat, Long)
display window. from the numerical numbu ~specified. . -

o keypad.

7

Changing the event symbols Symbol list —{-symBot—=— [g]
EVENT =
WAYPOINT=:
(o (s s A (W (o A (W o) TR
o PLOT =10s
Ruall the P]css until Tove cursor )IL\S to dl\p]‘l} Rucrscly display|[Press lo \LILL[ lgﬁgﬁ CLEON
D (PLOT)||page 6 screen|jonto the de- \ymho] list. Jlthe new symbol.” lnew symbol.
screen.  jlappear. sired symbol. ' M New symbol
- symsoL A [6]
EVENT  =ON
WAYPOINT=0ON
CO.LINE =ON
PLOT =10s
TRACK =ON
TRACK CLR
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Using MOB (Man over-board) key

MOB function is provided for an emergency situation (if a person falls into the ACaution ‘ {}AOOB i:?r/\iioeiz %?;::JSC&?
water) to make it easier to return to MOB point. \ bos J bied:

”"‘\ Press MOB key, and your position is stored immediately and MOB screen
wos

appears. You can see the distance and bearing from your present Tochangea — - —
_/ position to the point you pressed MOB key. [ 9 @ED ]l:"lfyz‘;;)'w,l‘rt‘ desired ]

display page:

Proximity alarm (blinking) . ) o
Alarm sounds when you approached 0.1 nm DOP value /leferentlal GPS indication
from the point you pressed MOB key. 7

0B PRX P2. 1D

e 1 Distance (in nm) from your present position
MOB appears. - DST 0 07#} ~to the point you pressed MOB key
w A STG e[ __Bearing to the point where you pressed
- L E 29 9 MOB key
oint where you pressed —~ Ko
o - HEBN

~ 25 S 139°42.990E]

Present position -~ T Point where you pressed MOB key

Range (radius) of navigation
graph fixed to 0.25 nm

MOB P2 . 1Dk — T height

000
A ATAN
W 05.15.99{—  Present Date (Month, Day, Year)
E04:59:16— Present time (Greenwich or local time)
E.T — 4 1he elapsed time (mm:ss) after you pressed
.25 S

0:00:02 MOB key

[ The time display that is shown when the
99:99 | elapsed time has exceeded 99 minutes 59

seconds after the MOB key was pressed.

\S

MOB P2.1DE

SPD | Speed (in knots)
0.7kt

W CRS °
/AN
KLALL — —— Present position

2 g et

You can use only the following five keys in
Clears the MOB mode, and returns 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 @VD @LFD @TR9 g@ @F@

before you pressed MOB key.
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ﬁécalling event or MOB posmon [

(MENQ-Q( 1 /"( >/ \< ..GNT C)OO: Position data where you pressed MOB ke

001 to 199: Position data that contains events

)

“1:WAYPOINT". !| (000 or 199)°0f positior \du}ul storage numhu ‘

] P data you w l\h to check
Press until Menu
options 1 1o 9 appear.

\ [Sdu\ Weru a storage numhu}[l)lu\ o recall data of the)
1

Use this key if you have entered an incorrect
@ number. You can reenter an event number.

LAT/LONG mode {(Example)

[E
1:[TYLIIE (6:ALARM
2:ROUTE  i7:CALCLATE

Storage number

Data displayed when you press MOB key:

i WAYPOINT ______ /Symbol {O:Fixed), storage date, storage time
5 Storage position

3:GPS §8:IN|T.SET ........
4:DGPS i9:INTERFACE
5:COMP

:\\Data displayed when you press EVT key:
Symbol, storage date, storage time
E| — Storage position

Displaying average speed, average bearing and elapsed time

o (=)

[PIL\\ unlll A (NAVI)J F‘cssinnlil pu«ééﬁ}

sSereen appears. SCreen appear.

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

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

@M . Velocity made good

TR

0 CMGa52 1” - —————=" Course made good (Example: 352.1')
05.15.99 04:59:16 | 5:59:29]

"~ Elapsed time
(Example: 05 hours 59 min 29 sec)

-~

and elapsed time?

Velocity made good: Speed that is calculated by dividing the distance
between the origin (the point where you set the

elapsed time) and the present position by the Velocity made good

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

you have pressed the CLR (Reset) key
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How to Get Distance and Bearlng to WPT

You can obtaln the followmg nawgatlon |nformahon to the .
waypoint (WPT): Tm entering chart gjata... N ; N
* Distance and bearing from present position to a WPT | NeZE Present \‘
or the final destination i ‘ ‘ position i
+  Shipis speed and time to go h . |
You can store up to 399 points (numbers 001 to 399).
Event number: 00110 199 ‘
Waypoint number: 200 to 399 ; ) Track
+
/ |
| Stored point |
Ny &
Navigation to 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.
Store latitude and longitude data of waypoints from Menu 1.
3. NA | Create a route by combining waypoints and events and store the
‘ route from MENU 2 "1: ROUTE" option.
4, Check the positions on Store screen, and correct i Check the waypoints on Store screen, and correct if them
 them if necessary. | necessary.
5. Start waypoint navigation. ~ Start route navigation.
Waypoi > See Page 9 for storage.
Ypomt — / [, See Page 9 for storage
naVIgatlon " Prepare to depart. Store events N\
Power On! Everything OK" “A buoy! Store this position.” \
\ ( C:> See Page 6 for operation. )
\
\ N~
W L= é J/
Setup
“We'll cruise to point 200 today.
Set it as waypoint."
v l::> See Page 15 for setup.
Waypoint
“Check the bearing and distance. ' -® 200
Now. fet's got’ 7 - "
Course line
. . Route > See Page 21 to store a route.
Route nawgatlon Waypoint advance range navigation See Page 23 to select route navigation.

in route navigation

N
" See Page 29 to set proximity alarm.

When you enter the proximity range, 202
the course is set to the next point
automatically.
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How to Get Distance and Bearing to WPT

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

I'm entering chart data...

O

+ Distance and bearing from present position to a WPT K ’ Present
or the final destination Ny o position

+  Shipis speed and time to go - h

You can store up to 399 points (numbers 001 to 399). _
Eventnumber. 001 to 199 x
Waypoint number: 200 to 399 Track 4
7
Stored point

Navigation to 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. i
3. NA. o Create a route by combining waypoints and events and store the

route from MENU 2 "1: ROUTE" option.
4. | Check the positions on Store screen, and correct Check the waypoints on Store screen, and correct if them
them if necessary. necessary.

5. Start waypoint navigation. - Start route navigation. - o
Waypomt i /E See Page 9 for storage.
navigation " Prepare to depart. Store events

Power On! Everything OK' “A buoy! Store this position.”
> See Page 6 for operation.

A=

Setup
"We'll cruise to point 200 today.
Set it as waypoint."

l/ I:> See Page 15 for setup.
N

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

Waypoint

/‘ 200

Course line
. . Route See Page 21 to store a route.
Route naV|gat|0n Waypoint advance range navigation See Page 23 to select route navigation.

In route navigation See Page 29 to set proximity alarm.

When you select the p range, the 202
course is set to the next p matically.
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Storing waypoints (LAT/LONG) data j
Storing a new position or updating an existing one |

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

Number (20010 399)
<MEN> Q /

S i R
[Sdul 1: WAYPOINT and the ] [Pl(,\\ to display ddld 01 th] {M()\L kLll\()l} (Mm’c cursor (o the J

Store Position screen will appear]| [ specified storage number to fetter "=" ) {numeric input ficld

{PFC;\;S until Menu J {Enlcr storage number (200 ]
|

options | 109 appear. to 399) using numeric keys.

[The cursor moves to Ioﬁéiidde field automatically when N or'S"is entered]

Latitude o

O OO Gopamiom:s

LEn[cr a 7-digit data using numeric kCyS) (Enlcr “N~ for North or S for South [ lll(udtj

L Longitude 0 B
> IO OO OO @) (o
GlilLl an &- (|I"ll data using numeric I\Lys) Enter “E™ for East or o You nced not ln plux this I\LV
"W for West longitude. | (when you have entered "E™ or "W™

/((\ correct an input error.

{(\Pru\ to backspace the cursor }

C > Press to clear incorrect input.
CLR .
___ You can reenter numeric data.

LAT/LONG mode (Example) Storagenumber -
MENU _________JH1:WAYPOINT E‘?zage position
1:[IXTIIEH :6:ALARM WpT Too= WPT 200= - Lamt ed
2:ROUTE  i{7:CALCLATE oo g 13323;332 ~_~ongitude
3:GPS 8:INIT.SET : :

4:0GPS EQ:INTERFACE* [copvpoot=— P [copv] 201= |

5:COMP , E

Writing a comment

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

by locating cursor on il. orentera vuluc using numcric keys

[Sclccl a comment letter or symbol from the comment letter luhlgj
T

Number (200 to 399)

) (OO0 @ RO Q (CCHCO

Select 1 WAYPOINT" ‘ Prusl()dlxp]aydlm
and the Store Position|| ol the specified
screen will appear. memory.

[Prus unlilJ Enter stor: wginumhu (200 G Pru\ to backspace LUI\()I

Menu options| | to 399) using numeric kLy\) to correct an input uml () Press to exit the COmment}
display mode.

I to 9 appear
Table of comment F : —
LAT/LONG mode (Example) Point number letters and symbols Comment field { Example of symbols:

+ : Reference point

Move cursor (o Pr
ess 1o L()lnp]LlL
) ) ines dl @
the comment {L[U.l one letter or symbol at }

field time. You can enter up to 10 Lmil)’_ of comments
: letters by repeating these steps. | |4nd restore display
of the menu.

MENU_______ |E{:WAYPOINT : Fishing spot
1ITXTOILH i6:ALARM wpT _[o0= o L shalow
2:ROUTE  i7:CALCLATE oo NP h o 35°38.14SNL | e Sunken ships
3:GPS BANIT.SET @) (oov 01 . E > (139°43.2808) | ' iBuoy
4:DGPS i9:INTERFACE . N T N \i :Ancho.nng point or other ships
5:COMP o E o E X : Prohibited area
' \

: Fish gathering place Y,
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 Copying a position |

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

Source point number Destination pointﬁumber{/m
COISRIC PECONED GN ERECHIES S AN C)

‘ ‘ : 2N
PIL\\ unlll Move cursor to “COPY" ‘ Press to enter the) (Press to copy the storage data,
Mecnu op-|; |llo reverse its display. i | souree pnlnl number. A comment || any |\ dl\() L(\plLd

Ol -
}mnsl o 9 ‘ Enter a source pmn( number (()() )10 399) uxm"[
appear.
L n
|

Enter a dulmdll(m point number (200 (0 399) using nu-
umeric keys. The coordinates will appea

meric keys. The coordinates will appear. Use another num-
Select *1: WAYPOINT and the Store her i you do not wish 1o crase the existing number data.

A : d S e DR A R L

[P()silion screen will appear.

y Press to clear incorrect input. }
CLR .
You can reenter numeric data.
MENV __________|J1:WAYPOINT
1:ULNGOINN (6:ALARM WPT 200=

2:ROUTE i7:CALCLATE

1:WAYPO INT

Source point number and data
WPT ‘

= Destination point number

= o ~ Press to exit the
0?1 P - (@N‘} copy display modeD

3:GPS i8:INIT.SET _
4:DGPS 9 INTERFACE dd) 201-

5:COMP

200~

Changing the comment I.D.

Select a comment letter or symbol from the comment letter table
You can change a comment stored in memory. by locating cursor on it, or enter a value using numeric keys.

Storaged number (001 to 399)

o T e e

‘ (PIL\\ this l\w The \lm wul Move cursor ln the @ulut one Iulu or symbol a o)
Ul number data"will appear. Jlcomment ficld.

and the Store Positior
screen will appear.

qum 1 WAYPOINTW
il

time. You can enter up to 10 -

letters by repeating these steps.
-

Press until Menu Enter a storaged number (()()I\ << Press 1o backspace the cursor
options | to 9 appear. | (o 399) using numeric keys. " 1o correct an input CIror.

QD Press to exit the comment
display mode.

Comment field

LAT/LONG mode (Example) ~ Storage number

Comment letter and symbol table

Changed comment

MENU ________|EE1:WAYPOINT

1:WAYPOINT
1.[TXTIIN i6:ALARM DT WPT  200=c= JAC 200
2:ROUTE  {7:CALCLATE 35°38. 145N
3:GPS 8:INIT.SET (COPY] 201139“43.280E
4:DGPS 19: INTERFACE N
5:COMP E

Erasing a single waypoint
Storage number (001 to 399)

COREPREN G G RCACONCON (i

Press u"n'l'il || (Enter a storage number (001
Menu options|: | [to 399) using numeric keys.
1to9 appear.

Prus llns key. The ‘ [ll OK. PIL\\ 10 erase the data from stor: age. }
storage number| 4
data will appear. Elcss lhls key. A conlirmation”

e — - Zmessage will appear. ‘
ESdul “1: WAYPOINT" J [ < Press to backspace the cursor i
S

Store Position screen i 1o correet an input error.,
displayed.

J

LAT/LONG mode (Example)

Storage number A confirmation message Datatoerase  Display after data erasure

(EWAYPO INTHTIWETY WPT  7300=c JACK 300

7100=c- JACK 300

WPT 300=<\JACK 300
2:ROUTE ALCLATE 35°04.008N YES=ENT 35°04.008N 35°04.008N
3:GPS §8:|N|T SET » 139°41.613E NO =CLR| 139°41.613F 139141.613E
4:DGPS EQ'lNTEF'?FACE [COPY] 301=< JACK 301 (eI A N301=e JACK 301 [COPY] 301=" .

: i 35°03.073N 35°03.073N LN
5:COMP i 139°38.063E 139°38.063E : B}

[To erase an entire data from memory simultaneously, see “Erasing entire data from memory” (page 63).7
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' Setup of Waypoint navigation |

The position data for eaoh waypomt must be set prior to nawgatmg to waypomts 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).

H Setting waypointvﬁévigartion ]

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

Use the following keys to start waypoint navigation: Waypoint

200

/ﬂ-\V‘w\\

Press to clear incorrect

Q;) input. You can reenter
" numeric data.

Waypoint number

|
| [ Press unlll page
screen appears.

5 Movg cursor (o (Lnlu lwa)pmnl number (001 Pl(,\\ o su?lﬁz
the "WPT" letters. o 399) using numeric keys. pointas WPT.

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

LAT/LONG display (example)

"R B R Bmmn F
RESET ON weT 2 RESET
WPT| & 200
RTE [o JACK 200 RTE
ANCW 3528 1450 * ANCW
139 43.280F
,

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

be shown as the waypoint number.

Recalling a waypoint |

You can recall and recheck the present waypoint from the Menu in waypoint navigation.

or D_(PLOT) screen appears.

()

P : Waypoint symbol.

iy

Press until B (N/\\/Q)‘ C (NAV}j ﬁf_ss 1o displag' the wuypoin‘"li_symhol. ICwill Vdisplu'y a
registered comment and position used as the waypoint.

B (NAV2) screen
[FIWPT200 P2.1DH
N DST

g
" ,°3387
s N

.25 S

Position data

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

C (NAV3) screen
WPT200

D (PLOT) screen
DIWPT200

P2.1DP
ST
2.3

338.7
IF 5. i
i WWHME

Position data

I8TG
JE5

®_

Position data

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

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

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

While the 1st to 4th pages of either J—
the A (NAV 1), B (NAV 2), C (NAV 3) ( 0 ) —
or D (PLOT), are displayed. o

[ S
Press to dl\p]ly
"QUICK™ pop-up menu.

|
|
|
J

1 Latitude |
:;:;:;:;:;.» QQ O( ) < >< >< > & @N/()[ < 8@ g:;:;:;z;::~ \\ENT\ ..... .
(Fl)lcr a 7-digit data using numumikéﬂ Enter ® N for North or Tm CUFSOT MOVES (0
8" for South Tatitude. J [longitude input fictd.

[ Longitude
OC D OO.OO0 (o) (o)
[Enlu an 8 digit data using numeric I\L)\) Enter “E” for Ed\l m}[ﬂu wavpmnl is \gl}

CW Tor West longitude. J and the point data s
i Press to backspace the cursor
Lo correct an mput ¢rror.

“lstored in number 398,

QUICK pop-up menu Storage number

All the entry should be in lat/long except Loran C LOPs. [35 351N
PP 0.0 0.0
torage position
Latitude
Longitude
Reentering the starting point in waypoint navigation]
Once reset, the present position is used as the new point of origin for waypoint navigation.
Way?oint

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

or D (PLOT), are displayed. .
Oid ongm T

Press to set lh(. poml as Vw \

New origin

Canceling waypoint navigation

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

’ Press unlll page 3 Movc LUI\()F to the Prux to cancel
| |'screen appear. "RESET" letters. WPT sctting.
“Press until A (NAV1), B NAV") W
kC (NAV3) or D (PLOT) screen appeurs. |
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73 (NAV2) screen during waypoint né\iigétibn \ o

<SE

[To change a

Pru\ until th (lc.\'ircd]

D (PLOT) screen during waypoint navigation |

WF/’T number ' DOP value display page: "/ page appears
przoo FIRI] 1] - Page number przoo IR 3] - Page number
PD XTE
S 1 5 Okt Speed 0.01 H] Cross track error
w - Course w CDI | - Deviation angle
25,8 139°40,000F] e P 25 S 139‘°43.280E| WPT positon
\
Range (radius) of navigation graph  Blinks when position fix is unavailable.
GIVPT200 P2 . 1 DI EwpT200 IR 4] Fage number
DST Distance from present N TT6-——- Time to go from present
2 1 M position to WPT 9:12| npositionto WPT
w STG3 B . W ETA | Amival time (mm/dd hh:mm)
: 3881 47 soaton oW Juak 14 i
05 S 139 43.280E WPT position 05 5 B 1394 28 I‘ WPT position
Waypoint mark
C (NAV3) screen during waypoint navigation ro change a <EL Press until the dumd]
Sp|ay page: page appears.
WPT number - DOP value
[®WPT200 IRV 1] Page number [€WPT200 I3} Page number
,,,,, -~ - 19PD -~ XTE
S 1 5 Okt ~ Speed - ;[ _______ o ‘ 0-01 er‘1 Cross track error
;;;‘,Z ~~~~~ oo \4\ CRS 352 1 ~Course ;LJ ----- —— e \4\ [CDI 45ij - Deviation angle
S BRI I N KBl
et el QRRME T S e ) i e
XTE zﬁg range Bl|nks when position fix is unavailable.
WPT200 FIRID] 2]-Page number l WPT200 FIEI] 4 - Pae number
DST nl- Distance from present ,_________:___A_, ,\5_ TTG — T Time to go from present
S 27.3m posiionto WPT | fommm e L 9:12| npositionto WPT
TG o ina fr S L Y ETA - |- Arrival time (mm/dd hh:mm)
k 35333881.475 T postoronper LT LATRTY
\ ’ ' N e // : \\ - ' | I .
13943.290E WPT position Rl 54 13943280E WPT position

WPT number DOP value

To
display page:

change a

()

Press until the desired
page appears.,

WwPT200 P2.1 DR

T 973

>T98.7]

P 35°38. 145N
139 43 280E, WPT position

Track

~ Page number

Distance from present
position to WPT

L Bearing from present
position to WPT

—
025

J

Scale  Your ship’s position B||nks when position fix is unavailable.

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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Cross track error and course deviation angle

| Navigatﬁiron grabiw of B (NAV2) screen i

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).

R — Waypoint
istance from present T
position o WPT !

I %
' % Steer to the left to get back to
! the original course.
| T } [EwPT200 P2. 1D
Bearing to WPT .. |True north , XTE Cross track
\’\ 0.50% error (XTE)
AN cDl . -
H Ty
Course deviation angle //f/ B 35738, 145N o
' Course |, 130°43.980E| Course deviation
I ' angle
]
/
ggﬁi
Steer to the right to get back to /
the original course. /
[FwPT200 P2. 1D /
N XTE e
Q n
W 0.75m Steering direction ]
CDI 3 1 ‘
5 35538, 145N
25 13943, 200E| %‘%
AN ((Notes: A
\ 1. The cross track error (XTE) indication is 9.99 (nm, sm,
km) maximum, and doesn't change beyond that limit.
\ 2. The XTE bar graph responds up to 1.00 (nm, sm, km)
£ deviation, and doesn't change beyond that limit.
@é 3. Tosetan XTE alarm, see the "Alarm" (page 29).
‘ 4. The course deviation angle indication is 180 degrees
\. maximum. )
5&
i
This chart gives the relationship |
between course line and present |
position. )

Origin

Changviﬁng the range (radius) of navigation graph

| o
i (Sclect a desired range. )

[Prcss until B (VIV\VIAVZ)r,s"L"rrcrcn appcurs.]

—
200
[FwpT200 XT . 1DK] 100
50
L 050 20
el il I (S 2~
S [FHE N i
- 1394340 05,
ang i
¢ \_*L‘J
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Electronic fairway (NAV3) screen
Use the three-dimensional chart for navigation on the course line. You can set a course width from Menu (6: Alarm). Symbol
shows the waypoint, and your ship and track are shown along the course line.
| When waypoint is distant |
When the distance is greater than 4 (nm,sm, km), the 4-(nm,sm, km) course line is shown on the screen. When you have sailed 2
{(nm,sm, km), the present position indication moves toward you and the next 4 (nm.sm, km) are shown.
Waypoint
Distance on Distance to
course line WPT\ E  AtpointE: Youare sailing outside
of course width.
. _____— Presentposition
N This marking moves at the course edge.
2,/" /// \
J /"/ |
5 7 \
1.00
Course line length on
the screen
_— Course line
///
7 Examples:  The screen changes as follows when you sail along points A, B, C
T and D.
—
At point C At point D
1 a4V
// ,/’ \ “\\‘\
100 0 .00
Present position Present position
-3
2
At point A At point B
: I A— ; - ¥
. N i 7y -
Sl o 2 y,.z' ’ | . <\\ . i ¥ > ; «\ \ \\‘
N o o . - / A\ o b /N 5\ R
A/ A N i \
0 —[1.00 0 1.00 11.00 0 1.00
1.00 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).
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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

AN

.

1.00

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

At point K. Distance to WPT is greater
than 1 {nm. sm, km). .~ Present position
A - - Waypoint
2 ‘
‘ The WPT indication remains close to
you, but the course length increases to 1
(nm, sm, km), 2 (nm, sm, km}, and 4
1.00 o 7.00] (nm, sm, km). The WPT indication
changes when the fength exceeds 4
At point J: You have reached the (nm, sm, km).
waypoint.
Waypoint
=l AP

The WPT marking moves toward you.

" |.—Present position

1.00

o 1.00

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

1 __|.— Waypoint

The WPT marking moves to the center
of course line.

i —-Present position

1.00

O 1.00

At point H:

You are 1 (nm, sm, km)
away from waypoint.

___]-—--- Waypoint

\\ it

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

1.00

‘ ——. 1 — Present position
o 1.00

At point G:

You are 2 (nm, sm, km)
away from waypoint.

A ] Waypoint

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

oo o ————— " Present position

1.00

At point F:

You are 4 {nm, sm, km}
away from waypoint.

A ] Waypoint

4

The present position indication moves
toward you and the WPT indication
changes when you have reached 4 (nm,

1.00

sm, km) on the course line away from

p— the waypoint.

7 Present position
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Storing and Erasing Routes
‘Storing your route

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

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

NOTE: In case you have registered 230 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)
N ( D) - \ \ Nl N (apt ) s
7 % o~ S =
[Sclqcrlyr“é: ROUTE™. )| : | PIL\\ to store the | (S”LIg::l\l]\lt“‘i;l(\:_ll)d](()UIL an cursor to the
S \ mulc number. navigation. wi llvpoml n umhu
("Scleet *1: RTE EDIT”. Roulc W Enter a route number (()I Mmu T miﬁ L eolumn
Input screen is d‘*PL‘Y“d U0 20) using numeric keys. [had\w ard route setup u)luan

{PIL\\ until Menu ]

options 1 1o 9 appear. Repeat these steps to set another

waypoint of the route.

Waypoint number
. . 200 to 399« : :
Press to clear incorrect input. i (200 — . End of route)
E@@ You can reenter numeric data.D ( >< ,/< Ds‘ﬁ?’ (ENT> "[wluh |

Enter a waypoint number ("'()( to 399) of (PIL\\ (O store lhuw
| <\P|L\\ to backspace the uuxm] the route using numeric keys. (You can || wi lypmrl}ilﬁlluin)lxxr/

W /10 correct an input error LhLLl\ is memory dala on llk sereen.)

Total number of points on the route

Route number Sequence of route (Cursor)

MENU |El2:ROUTE 2-1:RTE EDIT
1:WAYPOINT 6:ALARM IERTE EDIT S ROUTE 200-20§Pb202-203
vAROUTE {7:CALCLATE 2:WPT CHANGE-=CIRCLE > 2 01- S\ 9
3:GPS ig:INIT.SET | 3:WPT DATA = -NEXT W 000 5 > o5 002 9 o
4:DGPS {9:INTERFACE (Rnn. WPL) 000 [ . " 004

5:COMP E /

Data registered to the specified

i Cursor
number will be displayed. Waypoint

number

Automatic switching of waypoints |

Route navigation can switch the current waypoint in two ways: switching in CIRCLE mode and switching in BI-SECTOR mode. In

CIRCLE mode, the next waypoint is shown when you reach the proximity alarm circle. In BI-SECTOR mode, the next waypoint is
shown when you cross a half-angle line.

BI-SECTOR mode

Waypoint
_ @
. Course IineA,/'k)g/‘\ Course line B
Course line B LT ~..
e Track T o
Half-angle line

When you reach the proximity alarm circle, the course line is When vou cross a half-angle line. the course fine is
switched from A to B. To change the proximity alarm range, y 9 ‘

see “Setting and canceling a proximity alarm” (page 37). switched from A 1o B.

CENC RO
e oy,
3:Rnn.WPL BISECTOR
SLILL[ 2} Mow cursor lo] [Loutg cursor (o } (th sclected modu}

ROUTE". || 2: CHANGE™. select amode.

Press until Menu
options | 10 9 appear.
- : Cursor
KGP-913/913D/GPS-90/90D OPERATION MANUAL - 06
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( Repeat these steps to erase another position data. )

Route number < To cancel erasing:
(01 t020)

A)
MEN 2/N\ o \\ ENT\ (- 4\< §¢ /‘ /CLR i ENT Jor KCLR\PreSSthlS
R e e >

Sclect 2:
(ROUTE }

‘ N \, v N P

LT N e = ; - ‘ N
[ Press lo recall the ‘ ( A L(minm mun { Press to erase ‘
route numhcr MEssage appears. | the point data.

Toute numbe . i )

Press until Menu 7
options 1 to 9 appear.

. | . e 2 p—
{SCICC[ “1: RTE EDIT".} {qu a route number (0 J( Move cursor (o the wa\pmnl number l

Route Input screen is || 10 20) usmu numeric keys. )l you wish to erase. Its data and com-
displayed. [ L ment (if any) are displayed.

{Plu\ 1o had\\pdu the }

cursor 1o correct
‘lll mpul CITOr.

Sequence of route
Route number

Total number of points in a route
(3 points)

MENU |El2-ROUTE 2-1:RTE EDIT
1:WAYPOINT :6:ALARM JRRTE EDIT
2F00E  (7:CALCLATE | [2:WPT CHANGE=§EQ$LE
3:GPS i8:INIT.SET W3 ‘?’EIHDM‘L\) : » S T
5:COMP NO =CLR
Confirmation message before  Cursor Data of point 201 has been erased.
deleting point 201 data and 3 points of data remain in memory.
Erasing a single route | | |
- ( Repeat these steps to erase another route. )
1 Route number To cancel erasing:
\
! Press this
/ k ey. B
\ | ,
Seleet *1: RTEEDIT™. Route 1 Press m recall the ) | Press to erase all
| Input screen is displayed. route number., points of this route.
(Sclul 2: ROUTE ] R 1 ‘ A confirmation message iﬁx‘ns)
Press until Menu options 1 109 Enter a route number (()lj f ‘ Press o backspace the cursor to W
appear. 10 20) using numeric keys, correct an input Crror. )
Route 01 Cursor
MENU ________|JWP2:ROUTE ]
1:WAYPOINT :6:ALARM JERTE EDIT ROUTE 200-201-202-203 RE)IUTE BEEE
VAROUTE! i7:CALCLATE 2:WPT CHANGE-CIRCLE S T 1 I T
3:GPS g INIT SET [WPI3:WPT DATA  =NEXT T S
4DGPS  i9:INTERFACE| | \nnm-WPL) e 00
: {9:INTER VES=ENT|| - . N CN
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 GPﬂ
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Route Setup }

You can use up to 400 points (maximum) to go to a final destination using route navigation. You can also reverse the navigation route to
return to the start point. To do so, you must first store the waypoints and route from Menu (using option 2). See “Storing waypoints
(LAT/LONG)’ (page 130 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), € (NAV3) or D (PLOT) screen.

Selecting route navigation

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

start route navigation. Final destination

Select the reverse navigation only after you have reached the final des- In route point e ®
tination, or the route navigation may not work properly. o
In route point /
/ - .\1\ o /
"‘ {/// In route point
e A
Route number Route point number

CRCOV VAL AECONS REENCRISI BT

1

\

| 1 ‘

’ Pre ** until MOW LUl\Ol Lo]{ Enter a route numhu (()l (Sdul lhg forward or] | (Press (o set lhg route
s page 5 appears. "RTE" letters. 10 20) using numeric keys. \ha& kward navigation. J ‘ start point number.

“Press until A (NAV1). B (NAV2). C Enter the route start point

((NAV3) or D (PLOT) screen appears. numbecr using numeric keys.

Route point 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

Reentering the origin of route navigation

In route point

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

While the 1st to dth pages of either //f\\ ,,///

the A (NAV 1), B (NAV 2), C (NAV 3) = @ND odorgn ofrote = [ e ot

or D (PLOT), are displayed. i / P desination

[PIL\\ 1o set th LUIILIHJ

route point as origin

7 New origin of route
- navigation
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Checking a route point position 1 You can check the waypoints on a route from the Menu.

(A)
@IENLD / 2/N\ - < > - Q‘%\( >

jﬁ —
(PIL\\ unlll Menu ()p \ (Sdul J LSL]LL[ J N
| tons I'to 9 appear. ) \"2: ROUTE". 1 RTE EDlT [ Move cursor onto the desired pnml number.
Its data and comment. iFany. are displayed.

MENU __________[EEEI2:ROUTE
1:WAYPOINT :6:ALARM ; w GE CIRCLE 5577k specified point
¥EROUTE| i7:CALCLATE :
3.GPS 5. n1T g7 WP 3WPT DATA  -NEXT | 02 5 number
j f i (Rnn.WPL) 004 o WPT 201 ] Data of specified
4:DGPS EQ.INTERFACE  35°38.145N]  point number
5:COMP ; . 139°43.280E
@ ; : N\
What is the route point number? , _
Example: To go to waypoint number 201 first, enter
ROUTE 20042’ 2024203, 'ouepomtnumber’00.
01~ I ) \QI/The route points are stored in the following order;
| ’ 002 - 4 o 001 >0 o@% 003 — 004
Point number specified by cursor 004 o WPT 201 e S
Total number of paints on the route 133:22 ;ggg
S _
(— N
Route point numbers during " Forward (—) navigation Backward () navigation
forward and backward navigation 201352025203 601%200
When you select a route point number 002, 2-1 RTE EDIT MMEF
the forward (—) and backward (<) navigation Rg?lE 200:2_)202:203 thJ(T_E 200:2 (_202:203
L are as follows: 002 5 5 5 002 C ¢ ¢
S -

Skipping a route point in route navigation | Inoute point (003)

: Route point to be .
You can skip the next route point and go to a new route point. In route point |~ skippeg s
o) o<

o ——— In route point
Origin of route (002) Final destination

RTE01-002 [ S

Present position where you have decided to skip

New route point number the next route point
Route number Route point number
(A @ (e ) (D() o) C)C“C pE (ED
(> @ > s _
’ Press unt 1l M()V(, (,Ul\()l 1o I:nlcr 4 route number Enter th new route PIC\\ 1o set the
J page 5 appears. | letters "RTE". u\lnu numeric keys. start point numberjj new route start
- using numeric keys. J{ point number.

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

Canceling route navigation |

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

’ “ON” letters are displayed, and numbers are cleared.
(NAV3) or D (PLOT) screen. play red
C@# @ EtE:E:E:E:- @ () ii:ﬁ:ﬁ:ﬁ: ( /
2 4 |RTE
Press unlll page 5| { Move LUI’\()I to th Pn.ss 10 turn W s ANCW
c\screen appear. 7| "RESET" letters. J{RTE to OFF.

24

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

J
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Next waypoint -

Waypoint

///

/////
e T " Waypoint
0 V\]P} - == Jotal distance 7 Y S e
_Distance to WPT.—~ Total time to g6 o 7 Final destination
~ TimetogotoWPT @ ) s

When you select the SJEJJ’ (Distance to WPT) or ‘{IXEM (Total distance) on [DlST” shows the distance to the next waypoint.
NAV1, NAV2 or NAV3 screen in route navigation, the respective ‘LR[E} (Time

“T.DIST” shows the total distance to the final destination]

to go to WPT) or ‘{REIE’ (Total time to go) is shown.

[:'?.%Eil'grdisplay = (S = <i>°r<!j

VL T
Press unlll B (NAV?) [PIL\\ unlll page) [PM\ o dl\p[ 1y} {Pm\s (o disple lyJ
) ~_ JTDISTT.

C (NAV3), D (PLOT)||2 screen appear. | |“DIST
screen appears. -

TDS

Page 2.

BRI oot P2 IDARGRIEILI00 (RlERTE 0ot P2_t DEIN

. Ll B LY - . ) ~. Course to WPT

W -v 5 ‘. g ' » 3 8 ::.‘.: CRS T .
4 4 ! L e 338.7 %(
1F BN "

25 - | e g | P pestien
GRTEQ13001 BIRTE01-%001  P2.1 DM

/} Total distance

‘7 dml . 273m to WPT
" 53“3387 Sy ‘C“STGG38.7O LY 3387

» 35538, 145N |/ l R 35 38L1N - KEREL,
25 3 19043 080E] oo 2 odl 1393430806 (oo 19943, 280
NTTG” or o
gt display} i = (\Sff = C@"'@

| ] T 1T

|
Press until page|{Press to displ: 1)
2 screen appear. J{*DIST™,

fré;; until B (NAV2),
“TTG” shows the time to go to next waypoint.
al
)

Press 1o display
“TDIST"

C (NAV3). D (PLOT).
“T.TTG" shows the total time to go to the fin

sereen appears.
destination (999 hours 59 minutes maximum). Page 4.

RTE01-)001 _P2.1D0

Final arrival time

\EW, 145N
138743, 280 }\WPT position

O F TG ,} ~Total time to go
(ORI L 41819
Lo o oi ETA

\MQ \;_A<

E[05.15 14:11f} S 105,15 14:11
P 3538 145N |/ A M 35°36. 145N
25 13943080 hogg — -2 - 1 od 139°43 . 280E

Time to go to WPT

KGP-913/913D/GPS-90/90D OPERATION MANUAL - 01
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B (NAV2) screen during route navigation {

" DOP value
[ZIRTE01-2001 PRI 1] Page number
N SPD
150kt"8peed
w ourse
E 3521j ’
3538180 4" Present position
25§ 139°42.990E1 P

Range (radiu

s) of navigation graph

—Page number

Distance to the next
route point

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

Waypoint position

RTE01->001 P2.1DH
ik
W ST o
Y
LKIRIRT
25 /S 13943, 280E
Waypoint mark

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

C (NAV3) screen during route navigation |

- Page number

[§RTE01-2001 P2.1Df
7 T T T A Bromeas SPD DOPVaIUe
: ]_l_r _______ 0 _,_.:_,:\\‘,z - 1 5 Okt - Speed
IL' ,,,,, L L‘ 352 1 o| ~Course
S 5
hog T 1od 13342, 330! “Presentpostion

Route number (01) /

Forward (—} or backward («-) navigation

Next route point number (001)

P2.1Dkig

" 0018

450
FRa
e

' i 01 0 0 - Page number

Cross track error (XTE)

CDI

~ Course deviation angle

“Waypoint position

.29

Blinks when your position has failed to fix.

Page number

P2. 1D
TTG—
9.12

ETA
TR
81BN | H
13943 , 280E|>7W€iyp0lnt position

To change a
display page:

1) Time to go to the next route
point (Total time to go can
also be shown )

RTE01->001

- Arrival time (mm/dd hh:mm)

.25 S

Press until the desired
page appears.

J

SEL

To change a SEL\ Press until the desired
display page: page appears.
[WRTE01-001 IR 3} Page number
- -~ -~ ——XTE
A 0-01#1 Cross track error (XTE)
Lo EA —_— CDI 45 o| - Course deviation angle
3 | VRGN
R 53 (043 g0 Mereortposter

Blmks when your position has failed to fix.

[

./Page number
KL

Distance to the next
route point

! 353
139°43.280

point (Total distance can

also be shown.)
Ei\ Waypoint position

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

D (PLOT) screen during route navigation |

RTE01-001

DST

P2.1 DR

21.34

—Page number

Distance to the next
route point

Q_

”3338 At

_ Bearing to the next route [

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

l RTE01-001 ZIRID) 4] Page number
LTI —
TR LIPYPT et drasdeny
S L * ETA alsp bg shown.)
/ ! v |- Arrival time (mm/dd hh:mm)
, : L0815 1411
| [P 3538 16N
Lt T 13943280Ef Waypoint position

(ETG : 999:993 &ETA :12.31 23:593

To change a
display page:

Press until the desired

SEL

page appears.

]

For description of the parameters shown in the 1st,
3rd and 4th pages of the D (PLOT) screen, refer to "D

35 38 145 (PLOT) screen in OFF mode" in page 8. They are
— 130:43 | Waypoint position used in the same manner.
025
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[Settlng an anchor posmon }

After arriving at your destination, it is possible to drift from the anchor position due to a tide or wmd Once the anchor position is stored
in memory, it is easy to check the distance and bearing moved from the anchor position.

Storing an anchor position

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

@ O O (V> (ENT/ dI/ Symbol of anchor position

Press unlll A (NAVI), [Pmss unlll pa%} EW’W ““*“r to J [Cunrunl position is 1uvxsluLd and

B (NAV2). C||5screen cenappears, (he letters ANCW. J | ¢ojeced as the anchor position. J ANCW
(NAV3) or D (PLOT) SIA o /

screcn appears.

Cursor =

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

[P[ux'u}ml A (NAVI]). B (NAV2), J pl&,\\ to display anchor position data. The amhm}
(NAV3) or D (PLOT) screen appears. J{position and comment "I ANCW" are displayed.

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

LTMSSSNCRD|  CNESSSNRDY oMY
" 0,053 T 006 " 0,053

y er| T ST

£ 3 142N , B 738N & £ 3538 1IN
BT - MR SO S 11 = BRRT:
/ \ |
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.
Removing the anchor position symbol on PLOT screen ] SYNBOL = 5
You can remove the anchor position as a symbol on the PLOT screen. 5X$’;g [ NT:gr;F

CO.LINE =[N [~

S@OOEDD B |-

PILS\ umll page 6](Mo vc cursor onto]{Move cursor mﬂ Press 10 rum)\' EwﬁgL i [6
\Lrun appears. WAYPOINT" letters. [ "OFF™ letters the symbol of ‘mA WAYPO INT T3

chor position. LINE =
P fsx “until D (PLOT) screen appmrs] EE()T E ﬁgs
TRACK  =ON

TRACK CLR

Reentering an anchor position:

“ANCW" letters

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

While the 1st to 4th pages of either \3
the A (NAV 1), B (NAV 2), C (NAV3) \\ENT/
or D (PLOT), are displayed. X

Press to reenter the
anchor position.
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Canceling the anchor position 1

Position of “ON" is moved.

1 o

I | Press until page 5){Move cursor onln‘ Press lo can-
‘ sereen appears. “RESET" lcuers. | |eel the anchor

e - ~ lwatch.

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

BANCH P2 1D/ RO \Ci P2 1DRRCCLEE
N DST n]- Distance from present TTG — [ Time to go from present :
0 05m position to anchor position §:12] Pposition to anchor pasitian
STG °}- Bearing n ETA — 1 Arrivat tim ‘mm
" BT 1927 1 sectionto annor sostion| ™ E 05 45 g4, qq| Aot ime (mmiad ibmm)
G A 235010 )
10 S 139&42.023E! Anchor position 10 3 139643023& Anchor position

Waypoint mark

ANCW R 3| Page number Range (radius) of navigation graph
N

XTE 0.00[?1 Cross track error

CD1 o] pey _
W E eviation angle To Change a Press until the desired
B 35 38 ?{g [disp|ay page: @D page appears. ]
10 3 139 43 023 | -Anchor position ‘

Cc (NAV3) screen during anchor position setup

aNCY r I 2. T
o 0 05 n}- Distance from present 7 U p— | [imetogofrom present
UM position to anchor position} - - = - == - - - - : 9: 12| position to anchor position
1 92 70/ Bearing from present Lo E _____ ‘A\ ETA - — } Anivaltime (mm/dd hh:mm)
142 position to anchor position |/ ' k 05.15 1144 11
N | & 35738 16N y
Anchor position . Dme N e 'i« Anchor position
42.023E 1-.00 1-oq 139°43.023E P
: XTE
0 00 Nl Cross track error
. VU
! o| _Deviation angle TQ change a @ Press until the desired
; - 45 display page: page appears. |
: ,IA . v 3538 142N1 Anchor position
g T od 139°43,028 P
The 3D PLOT screen shows the dlstance bearing, cross track error (XTE) and course dewahon}
angle to the waypoint. Your boaﬂtwllcon does not move in the ANCWﬁmode 7 -
D (PLOT) screen during anchor position setup |
[ ANCW I 2] Page number For description of the parameters shown in the 1st,
DST ol Distance from present 3rd and 4th pages of the D (PLOT) screen, refer to “D
0,05m position to anchor positon ~ (PLOT) screen in OFF mode” in page 8. They are
Anchor , used in the same manner,
posmon\\ . 1 92 7 i Bearl_ng from present
\ position to anchor position To ch ) .
i 35 0 142N 0 change a @D Press until the desired
—i — Anchor position dlsplay page: page appears.
025 139 12.003E!

28 o R KGP-913/913D/GPS-90/90D OPERATION MANUAL - 06



Alarms
7Kinds of alarm }

What is a GPS fix alarm? | Initial setup: OFF

GPS fix alarm warns you of poor GPS positioning data by blinking N/S and E/W (or $1 and S2 in the LOP display).

What is a DGPS fix alarm? Initial setup: OFF

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

‘What is an anchor watch alarm? Inital 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 letters blink and
buzzer (short beep) sounds >

Anchor position when outside of alarm range..

Anchor position

AN
%ﬁ'ﬁ?

The alarm activates only if yod
set an anchor position.

What is a proximity alarm?J Infial setup: ON, 1.00
e Enter an alarm range: 0.00 to 9.99

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

o T —
ROX letters blink and

P
Origin @zzer (short beep) sounds
‘\—\Vf’,he” | arriveﬁ./// Preset alarm range

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

Enter an alarm range: 0.00 to 9.99
The cross track error (XTE) alarm alerts you when you have deviated from your course line by a predetermined distance.
The alarm function does not work if the alarm range is set to '0.00". The course width shown on NAV3 screen is the same as the XTE alarm
value you have set. I

ﬁE letters blink and buzze\r\\

| (long beep) sounds when I'm . .
_away from XTE range... Waypoint or route point

‘What is an XTE (course deviation)? |

Course line

Preset alarm

Cross track error (XTE) T
Origin /:‘/’/‘:Xj
|

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

What is a CDI (course deviation angle)? \ Initial setup: ON, 45 degrees
- o i Enter an alarm range: 00 to 99 degrees

The CDI alarm alerts you when you deviate from your course to steer by a predetermined margin.
The alarm function does not work if the alarm range is set to 100i.

CDl letters blink and buzzer Waypoint or route point
(long beep) sounds whey - @

I'm away from CDI range -
S~ ] -

Bearingto WPT_—
/

/

Course

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

Alarm explanation

6-6:ALARM
GPS NO FIX

DGPS NO FiX

PROXIMITY ALM ERR
ANCHOR WATCH ALM ERR
CROSS TRACK ERR(XTE)
COURSE DEVIATION ERR

Reason for alarm notification is displayed similar to example shown.
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[Setting and canceling |

How to use menus

Setting alarm @EI;®~ QS/E> <>, <‘\ . ( i>7<El\;1:>
P poul = R /\ e \7\'?”

the alarm to be set from | U0 J

Sclect item number ol LMU\L cursor ][Puu 10 sel the alar m. \
the numerical keypad. J

[Prcss until Menu options 1 to 9 appcur)

e COCONGRERON G SPEC)

Stlwlﬁ Sclect dgmmd alarm
ALARM. number by numcric key.

GIL\\ until Menu options 1 10 9 appear. ](Mmp cursor Lo alar m range lmld j

Gomen () (w0 (AW
alarm
LILLI6 Select dumd alarm
LAR number by numeric key.

O)IL\\ until Mgnu ()plmns I to 9 appe: lr) (M()\L cursor r (o OFF. )

1 i
Enter an alarm range hv numeric key. m Prees to set 3
CDI alarm range is "-d]un the alarm range )

O)ILL\ to umul )

R.eturnlng to Press the @009 key.
display mode. T

1:FIX  =OFF
2:ANCW
3:PROX
4:XTE
5:CDI
6:MESSAGE |

1:FIX =0FF

2:ANCW =OFF 1.00nm
3:PROX =3 1.00nm
4:XTE =ON 1.00nm
5:CDI =ON 457
6:MESSAGE

Select "OFF"

]

Example

Setting PROX alarm
MENU  |WEMls:ALARM 6:ALARM 6:ALARM
1:WAYPOINT i6:[YWX] 1:FIX  =OFF 1:FIX  =OFF 1:FIX  =OFF
2:ROUTE i7:CALCLATE 2:ANCW =QOFF 1.00nm .| 2:ANCW  =Q 1.00nm 2:ANCW =ON 1.00nm
3:GPS 58'INIT SET 3:PROX = 1.00nm %7 |3:PROX S0FF|1.00nm 3:PROX =ON [.00nm
) : 4:XTE =ON}{ 1.00nm 4:XTE BN |1.00nm 4:XTE =ON 1.00nm
A:0GPS  9:INTERFACE  I5.0p)  -oN | 45° 5:CDI  -ONY 45° 5:CDI  =ON 45°
5:CoMp 6:MESSAGE 6:MESSAGE 6:MESSAGE

Cursor Select "ON"

Setting PROX alarm range
ET 6:ALARM 6:ALARM 6:ALARM
. : FALARM 1:FIX =0FF 1:FIX =0FF 1:FIX =0FF
;:ggﬁl;glm E,g'_ATE 2:2ANCW  =OFF 1.00nm | |[2:ANCW =QFF 1.00nm | |2:ANCW =ON 1.00nm
: i 3:PROX =[Jg3 1.00nm |“*|3:PROX <OFF|1.00nm [#3|3:PROX =ON f].00nm
3:GPS i8:INIT.SET 4:XTE  =ON 1.00nm 4:XTE 43| 1.00nm 4:XTE  =ON /1.00nm
4:DGPS 59:INTERFACE 5:CD1 =ON 45° 5:CDI =ON \45° 5:CDI =ON/ 45°
5:COMP 6:MESSAGE 6:MESSAGE 6:MESSAGE

Select "ON" Changing alarm range.
Canceling PROX alarm
6:ALARM 6:ALARM
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Track Display

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

Displaying a cross cursor on PLOT screen \

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

(wooe) (et
T i

How to use
Cross cursor

. SO
Press until page 3 N
screen appears., SN . SN
: k,"", ———— [ Shift the cross cursor in the dcsu‘cd\;
Press until D (PLOT) direction using wrrow keys. ;
screen appears.

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

How to store
Cross cursor
position

G

Cross cursor po

_
[

g

Blinks about 10 secondswhen |
you press the EVT key.

+ 35 38,248N
' 139 43.066E
New LAT/LONG of cross

cursor

‘Screen scrolling |

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

Pressuntil D /W

PLLOT) screen = .

Elppcm‘s)A cree | Ll’rcss to scroll PLOT screen in
I

" 1200

dircction of north (2/N), south

(8/S). cast (6/E) or west (4IW).

J

$ o

Lt5

Li153

i «

el

N

6/E

AN

Present position

{

D: PLOT screen.
Cross cursor

SN P A
- -
@9/ 330
- ' 35f38248rél
025 139°43.066
Position (LAT/LONG) of

//

Cross cursor

Distance and bearing to

Cross cursor

sition

(stored in number 002)

X CURSOR |
35°38.248N
139°43.066E

N
E

The stored cross cursor position is
shown as X CURSOR

You can scroll the PLOT screen (pages: 1, 2, 3 or 4) in any direction so that your ship is always shown on the screen. f your ship

k153
1210
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Initial scale: 0.025

Scaling the PLOT screen

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

BloFrf  P2.1D
MODE\ ~~~~~~ (A\n <v\ SPZ 0.0,

Scale indication fields ®'\ 0.0 )

”'#) 35 38,1400

1 .
= 139 42.990F

(Prcss until D (PLOT) screen uppcurs.j 025

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.

"""""""""""""""""""""""""""""""" A) Cursor Page number
Q ///// sywsoL =
R v NI
WAYPOINT=ON
— . CO.LINE =ON
Pru\ unlll page } Press to dl\p] | gglulul ”P“”ﬂ PLOT -10s
6 screen appears. the option. J s setup. ‘ TRACK  —ON
F’CSS until D (PLOTﬂ Locate cursor ; md} (l o llL cursor and select Vﬁl(r)p?imn\ TRACK CLR
SCreen appears, selectan item.
Changing the event symbol | el setup: +

+/0/
N/ D
/O X

Activating event numbers (000 to 199)|

Activating event numbers (200 to 399) ;

On/off of course line (dotted lines) |

Adjusting the track recording interval

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

Turning tracking off

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

Erasing the track

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

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

It you press the CLR key when the cursor is positioned at TRACK CLR, a confirming message (DELETE?) will

Initial setup: On

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

Initial setup: On

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

Initial setup; On

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

Initial setup: 10 s (seconds)

10/20/30s
1/3/5min
.1/.5/1nm

Initial setup: On

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

DELETE?
YES=ENT
NO =CLR
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How to use LOPs
(Inltlal Setup for LOPs Display )

initial setup is required.

Measured longitude and latitude can be translated into loran C loran A or decca LOPs mode. To turn on the LOPs mode, the followmg

‘Selecting LOP (Loran C, Loran A or Decca) |

Note: If the power is already ON, turn it OFF and turn it ON again.

gm T> </w> / A /m\ <ENT e QODE\
i

ST CRS* S8

ROM NO: KM-C58
CHECKING

Select "4. LOP"

| i L T

Sdul Loran C. Lor:
Turn power on, then press the ENT key g

| :
thilc the message CHECKING o1

Press this key to exit
from the initial menu,

~ or deceea,
CHECK OK is displayed on the scrccn.}

¥

INITIAL MENU
1:INITIALIZE
2:LANGUAGE =ENGLISH
3:WPT.RTE CLEAR

1/2

4:LOP HLORAN C
5:EVENT =AUTO

[MODE KEY TO EXIT]

‘Setting the chain and secondary stations to be displayed T

(v Q) 200002010 C

Enter a (4- dwll) Lors lq
] C chain number.

E nlu “the highest dwu (10 thou-
sand mlumu(md\) of two Lo-
ran C sccondary stations.

clect

S
ﬂa: INIT. SET".

G

7:CHAIN

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

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

Cursor.

:51900'—041
/

yay.

5} Select “7: CHAIN™, ]

>ress until Menu option

I
[“0 9 appear.

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

)

Specifying combinations of secondary stations in Loran A LOPs mode ‘

A LOPs.

SDOODOEO

Chain number
First digit of two secondary stations

You can convert your present position given by GPS and stored posmon data (waypoints and event data) from LAT/LONG into Loran

A o

Sdul th su(mdmv station 1. j (Sdul 1l

he \LC(mdill'y station 2.)

PN
Sclect
8 INIT. SET".

Press until Menu op-
tions 1 1o 9 appear. )

@Luu 7: CHAIN ")

] Cursor
Secondary station 1

Secondary station 2

7:CHAIN 7:CHAIN =292S0/287

8:INIT.SET 2/2

7:CHAIN =2$4-FFH
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[Automatlc cham selectmg in Decca LOPs mode )

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 2/2
@} &8/3 /‘ (V\n (A I (ENT 7.CHAIN _=[TIRM0

s 7 44-RP

@C]CC( "73 CHAlN“. ) G\Wm'c cursor onto 7‘“AUTO".:] Cursor
3 (Select “8: INIT. SET™.)

Plcs.\ until Menu options 1 to 9 appear. j

Manual chain selecting in Decca LOPs mode i

|

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

@ Q/ ( o C /m(A/ (o) (WO /( ) )
\ Sclect J lul M()\L cursor onto (Enlu a (2-digit) DLLL 1 chain lullnrl:éﬂrr.]
L INIT. SET".J | -7: CHAIN"", ,MAN%';;i S

{P{é ss until Menu op irﬂﬁﬂ\‘
<} <ENT> <V> <A /ENT>

I to 9 appear.
\

Scleet a um]hnmlmn Press to set the chain number and)
of secondary stations. | [combination of secondary stations.

Combination of two secondary stations
Chain number

8:INIT.SET 2/2/mMI8: INIT.SET 2/2/l8: INIT.SET __ 2/2]

7:CHAIN NMANUAL 7:CHAIN =MANUAL 7:CHAIN -MAN L
00-RG 40-RG

Cursor

7:CHAIN

Registering a position in LOPs !
Following describes the procedure for replacing LAT/LONG display with LOP and registering a position in LOP.

) () (4 AV o

H H

‘Select Seleet [Jlul ‘LOP" ILllLl\)
C8: INIT. SET™,

5: POSITION™,

Cursor
Press until Menu options | to 9 uppcur.)
1:WAYPOINT i6:ALARM 1:AVERAGE =1
2:ROUTE  (7:CALCLA > 2:UNIT(DST}=nm
You can exit from the menu by displaying | 3:GPS ERINIT.SET 3fUN'T(AL )=”
@A (NAV 1), B (NAV 2), C (NAV 3) or D |4:DGPS  {9:INTERFACE g;géé'h"l"gg AT CIR
{PLOT) screen from the MODE key. 5:CoMpP : 6:L/L UNIT JO
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Sioring waypoints (LOPs dé-ta)\]

Storing a new position or updating an existing one

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

B . Number (20010 399)
w (1) \ NaSTE 2y
@\EN@ ( 1 ) \ ENT \ ’//‘ e <v /> i
T P
‘ (Sdul 1 WAYPOINT J ; Prcs._ﬂ}_o display data of the) Mmc LLII\UIW Move cursor o the ]
) 1 specified storage number. to letter (numeric mput field. |

Puxs until Mcenu ) N
options 1 10 9 appear. [Enlcr storage number (200 to ?‘)‘)) using numeric key \j

LOPs of secondary station 1

(LoranCLOPs moda— ( 3& j\ R j( ) < \ <ENT> S

[Fnlu a 6-digit data using numeric l\L)ﬂ
L LOPs of secondary station 2

» QOO0 O

)
Enter a 6- dl”ll data <<>l ress o hdLl\\[MlL& the cursor
uglnu numeric kgvs {o correct an |npul CIror.

LOPs of secondary station 1 ( - \ LOPs of secondarg statlon\ 2
ENT \< <ENT )
(LoranA LOPsmoda» < )( >< > < ( /\ /\ \ ( P,
(I*nlar a S-digit data (Enlcr a S-digit data ] <<\> Press to huckwacc the Cul’sn,_1
\ll\ll]" nun]L”L l\LV\ usin\: numeric kc\/g. . to correct an lﬂplll Cl’l:(r)l’: )

Lane data varies
depending on the
secondary station.

. Red station: 00 to 23
See “Zone letter table.” Flu -digit numbers cach in the order oq Green station: 30 to 47

zone, lane, centilane using numeric keys Purple station: 5010 79 |

Decca LOPs
mode

L LOPs (zone, lane, centilane) of secondary station 2
‘:E:E:E:E::s ( /@@ ::::::i.::-' <> Qiiiiii.ﬁ? (> Q ) """ (ENT> - 0_ 0 0
0A:00:00
See “Zone letter table.” 1= =
[l:nlcr 2-digit numbers L_dd] in the order ()l} [C‘ Pm‘x\l‘o ‘had\‘xpdu ll»w %‘UI‘S()r} 0A:00:00
zong, lane, centilane using numeric Keys. to correctan input error. 0A:00:00
T ; " Centilane
. B - Zone letter table Lane
oo | No | Code | No. . Code Zone
EUROPE Irish (17 17D No. [ Code_|
South Baltic 00 @ DA Finnmark 18 TE SOUTH AFRICA -
Vestlandet 01 0OE French 19 | 8B Namaqua 33 | 4A
Southwest British | 02~ 1B South Bothnian 20 | 8C Cape 34 | BA
Northumbrian 03 | 2A Hebridean 21 | 8E Eastern province | 35 | 8A
Holland 04 | 2E Frisian Islands 22| 9B - NORTH WEST AUSTRALIA
North British 05 | 3B Helgeland 23 | Sk Dampier 36 | 8k
Lofoten 06  3E Skagerrak 24 | 10B Port Hedland 37 | 4A
German 07 3F PERSIANGULF . CANADA
North Baltic 08 | 4B North Persian 25 | 5C Anticosti 38 ]9C
Northwest Spanish | 09 | 4C South Persian 26 | 1C Newfoundland 39 | 2C
Trondelag l10 | 4E _INDIAN OCEAN : L Cabot Straits 40 | 6B
English ;11 | 5B Bombay 271 | 7B Nova Scotia 41 | 7C
North Bothnian | 12 | 5F Calcutta 28 | 8B  INDIANOCEAN
South Spanish 13 | 6A Bangladesh 29 | 6C Salaya C42 T oF
North Scottish 14 | 6C JAPAN . SOUTHAFRICA -
Gulfof Finland 15 | 6E Hokkaido ]300 | 9C Southwest Africa . 44 9C
Danish 16 | 7B North Kyushu 32 |7C | Natal 45 10C

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

* “Copying a position" (see page 14)

* "Changing the comment I.D." (see page 14)
» "Erasing a single waypoint" (see page 14)
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[Menu 5: Correcting your position (LOPs)]

Actual position Compensated position
' oo

. Your ship is repositioned by
You can compensate your GPS present position in the follow- the correction function.
ing two ways:

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

» Enter the corrction amount to use. /

Position given by GPS -

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

Direct entry of actual position data {

KGP-913/913D/GPS-90/90D OPERATION MANUAL - 02

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

(Sdul 5: COMP [SL]LLI 2: LOP Uﬂn!u correct (6-digit) Loran C LOPs of V

sccondary station 3 using numeric keys. /\

3 DO (ENT)

{bmu wm,cl (6-digit) Loran C J (PIL\\ to calculate (and displa 1y )}

Press until Menu
options 110 9 appear.

{Mow LUI\()F 10 Loran C

LOPs of \LLQ]]ddl’y station 2 the correction amount based on
using numeric keys. the specified Loran C LOPs.

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

Actual position

LOPs ficld of secondary
station 2.

Correction amount

Present position (to be entered)

wes  Mccowp . OF
1:WAYPOINT :6:ALARM 1:LAT/LON [ 51=fl5518.9 S1=K]5520.0
2:ROUTE ;7:CALCLATE 2 §2=60387.5 $2=60386.0
3:GPS i8:INIT SET ¢3MAG V =AUTO +005.8 » l L]
4:DGPS  i9:INTERFACE| " |47|ME =4+00:00 $1=+0000.0 $1=+0001.1 |
5 : $2=+0000.0 $2=-0001.5

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

Secondary station 1 35518.9 nsec \ Secondary station 1 35520.0 Hsec i Secondary station 1 +0001.1 psec

Secondary stahon 2 60387.5usec \ ~Secondary station 2 60386.0 usec . Secondary station2 -0001.5 usec
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Correction by Loran A LOPs data entry

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

CJOROIS S & SIS

: Solul 5 SLILU 2: Enter umul (5- (ll"ll) Lomn A L()P\ ol
i | COMP LOP. secondary station 1 using numeric keys,

Press until Menu opllon\
1 to 9 appear.

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

"Move cursor (o | oran A | Enter correct (5 digit) Loran A Press to ¢ 1lull llL (and display) the
y ) S .
Lstation 2. numeric keys. specified Loran C LOPs.

CLR Press to clear incorrect input.
You can reenter numeric data.
Actual position . |
(IO be entered) Correction amount

Present position

[T T

1:WAYPOINT ;6:ALARM 1:LAT/LON s1=f821.8 | | 51=KJ820.0 /
2:ROUTE  i7:CALCLATE PYLOP) $2=1009.0 $2=1010.1
3:GPS 18:INIT.SET |m)/ 3:4aG.V =AUTO +005.8° [ L L]
4:DGPS :9: INTERFACE| | 4.TIME =400 00 $1=+000.0 $1=-001.8 |
5: : - 52=+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 station 2 1009.0 msec Secondary station 2 1010.0 msec Secondary station 2 +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 Centilane

CACRCREN S G G

)
|
! [Sdul 5: COMP) bolul 2: B)EJ {Enlu umul Decca LOPs (lanc and unllldm)}

ol secondary station 1 using numeric keys
Plus until Menu (rplmns
1 10 9 appear.

Move LUF%OF “10)(Enter correct Doua LOPs (lane
Decea LOPs field of'| | and centilane) of secondary station

sccondary station 2. )| 2 using numeric keys.

ENT ) b

correction amount basced on the

Prux to caleulate (and dl\p] ) the
specified Decca LOPs.

Actual position
Present position (to be entered)  Correction amount

[E

1:WAYPOINT i6:ALARM 1:LAT/LON s1=[G:30:62/ | $1=06:H0:42

2:ROUTE {7:CALCLATE PELOP| $2=0C:76:16 $2=0C:76:35 /

3:GPS 8:INIT.SET M)/ 3.MAG.YV =AUTO +005.8° W { L 2 ) ]

4:DGPS 19:INTERFACE| ~ |4.7IME =+00:00 $1=+:00:00 §1=-:00:20 |

LHCOMP| : §2=+:00:00 $2=+:00:19
Present position (GPS fix) Actual position (to be entered) Correction amount 1
Greenstation  0G:30:62 usec Secondary station 1 30:42 Secondary station 1 -00:20 tsec \
Purple station  0C:76:16 pusec Secondary station 2 76:35 N Secondary station2 +00:19 psec
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Entry of correction amount \
Correction by Loran C LOPs data entry

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

wwwa@@>@w\@w<@~/w

} ! Select Select Move cursor 1o cor-
‘ /15: COMP.j(2: LOP. tuli(m amount ﬁde
Press until Menu options of secondary station |
1 to 9 appear.

(&) C@ @w( OO e

Pru\ to usc the)(Enter (6- dwll) correction [Pl&\\ to calculate (and displ:ly?
current positive|| amount of secondary sta-|[the Loran C LLOPs using the en-
ficld of secondary || OF negative (-)||(+) or negative (-} tion 2 using numeric kcys.J tered correction amount. )
slation 2. sign of correc-|(sign asitis.

tion amount. ) @ Press to clear incorrect input.
You can reenter numeric data.

Present position Cursor Corrected position Correction amount

|
‘ (Press to use the current pmm\'c Enter (O-digity umulmn
L(+) or nc«:aliw ( ) SIEN as 1vis, mmunl of s¢cond: uy sl 1lmn
‘ — 7 || using numeric l\us
Press to change the pmllng (+) oq i
nLﬂdll\L (-) sign of correction amount

Move unxm ln Press l() change
correction amount || the positive (+)

T:WAYPOINT 6 ALARM 1:LAT/LON ' §1=35518.9 \s1=[]5520.0

2:ROUTE 7 CALCLATE 2.3 §$2=60387.5 $2=60386.0 /

3:GPS (8:INIT.SET |mbl3:aG.V =AUTO +005.5° mp l I f

4:0GPS :9: INTERFACE| ~ 4.7 IME =+00:00 $1=M0000.0 $1=+0001.1

FCOMP ' $2=+0000.0 $2=-0001.5
Correction amount (to be entered) Present position Correction position ' |
Secondary station 1 +0001.1 usec Secondary station 1 35518.9 pisec Secondary station 1 35520.0 usec
Secondary station 2 -0001.5 psec Secondary station 2 60387.5 usec Secondary station2  60386.0 pisec |

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.

@ (D@ @ OO0

T
Select Sclul Move cursor Lo](Press l() chang PILS\ 1o usc the l*nlar (5-digit) correction)
5: COMP 2 LOP. J| correction amount|{the positive (+) |current positive lln<>unl of second: wry station
ficld of sccondary ||or negative (-

(+) or negative (-)| (! using numeric keys.
Press until Menu options | l() station 1. sign of correc ’
¢
9 \ppear.

wn d\ 1is.
ll()l] amount.

Move cursor to) (Press to Lhdn“L the
correction amount
ficld of sccondary
station 2.

positive (+) or/icurrent positive|lamount of secondary sta- || display) the Loran €
negative {-) sign 01 (+) or negative (-)| [tion 2 using numeric keys. | LOPs using the entered

Press to use the fnlcr (5 digit) umulmq Press to ulltllldlt {und®
:
correction dmounl stgn as it is. correction amount.

’
S

Present position Cursor Corrected position Correction amount

1:WAYPOINT (6:ALARM 1:LAT/LON 1 51=3821.8 | $1=3820.0
2:ROUTE  {7:CALCLATE 2L OP) $2=1009.0 $2=1010.1
3:GPS {8:INIT_SET |Wh/ 3.AG.V =AUTO +005.5° mp l l
19:INTERFACE| * | 4.TIME =+00:00 S1=R000.0 s1-H001.8 /
= $2=+000.0 $2=+001.1
Correction amount (to be entered) Present position | Correction position ]
Secongry station 1 - 001.8 usec Secondary station1 3821.8 usec . Secondary station 1 3820.0 psec
Secondary station 2 + 001.1 psec | Secondary station2  1009.0 usec : Secondary station 2 1010.1 usec
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Correction by Decca LOPs data entry
When your position is indicated in Decea LOPs mode. you can correct it by entering the Dececa LOPs correction amount.
Lane Centilane

CRONOIEORONG S Gk
T N T ~ A~

i ‘ ‘
‘ Select 51 (Stlul 2:) MU\L cur \01 PIL\\ to change}(Press (o use the current] Fnlu correct Decea LOPs

! LCOMP J LOP i'to correction}) Hthe positive (+) [ positive (+) or mg‘m\LJ (lane and centilane) of
Pru\ antil Menu oplions allnounl Iluld or negative (_) \(_) sign as it is. SCC()I?S!Ll‘I‘)i .‘xlu‘lmn I using
[l 10 9 appear. J 0! secandunylsien o correc- numere Revs.
station 1. Jion amount.

o (W G o OO e

Move cursor to L()HLLII()I] ss to change e ) Press m use thel(Enter umulmn lmoum(lunc Press to caleulate (and
ress to

amount ficld of secondary posilive (+) or nega- || current positive and centilane) of sccondary| [display) theDecca
station 2.~ tive (=) sign of cor-|| {+) or ncgativej|station 2 using numeric kcys./ LLOPS using the entered

rection amount. (-)sign as it is. | correcion amount.
(—— - -
CLR Press to clear incorrect input.
You can reenter numeric data. " . _
\ Present position Cursor Corrected position Correction amount

40

51265520, 0 $1K820.0 $1=06:H0:42
(@Eij:> (:ji:)(:gﬁ;:) $2-60386.0 $2-1010.1 $2-0C:76:35
l l l

Canqeling pgg{itﬁigpporrection

[ET | [
1:WAYPOINT ’5 :ALARM 1:LAT/LON | $1=0G£30:62 \ $1=0G:30:42
2:ROUTE  {7:CALCLATE PELOP 52=0C:76:16 $2=0C:76:35 |
3:GPS {8:INIT.SET |Wp|3:HAG.V =AUTO +005.6- mp| [ L I ]
4:DGPS 19: INTERFACE|  |4:TIME =+00:00 s1=0:00:00 s1=0:00:20 |
5 : $2=+:00:00 $2=+:00:19
Correction amount (to be entered) Present position Correction position
Secondary station 1 -00:20 psec Green station  0G:30:62 psec Secondary station 1 0G:30:42
Secondary station 2 +00:19 psec Purple station ~ 0C:76:16 pisec | Secondary station 2 0C:76:35
CheCkmg the Correctlon amount Correction data (to be entered) Correction data (to be entered)
You can check the correction  Loran G LOPs mode Loran A LOPs mode Decca LOPs mode

amount as follows:

5-2 LOP

§1=+0001.1 $1=-001.8 (|- -81=-:00:20
mm 5 M’,m 5 $2=-0001.5 $2=+001.1 || [S2=+:00:19
COMP. | |LOP. - » |
1L Your position has been | Your position has been corrected * your position has been corrected
Press until Menu options corrected by 1.5 microseconds by 1.1 microseconds to the other by 019 lane to the secondary.
1 10 9 appear. to the secondary. secondary.

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

You can cancel any position correction as follows:

SO REC )
i
Press until Menu ()pll()m Sblbtl 5 Sclect 21 C()nulmn amount is sct 10 0)
1109 appear. COMP. L.O,P,T,,,g and correction is canceled.

Loran C LOPs mode Loran A LOPs mode Decca LOPs mode
5-2 LOP Wi5-2 Lop 5-2 LOP
S1=k5518.9 S1=K821.8 $1=016:30:62
$2=60387.5 $2=1009.0 $2=0C:76:16
! l !
$1=+0000.0 §1=+000.0 $1=+:00:00
$2=+0000.0 $2=+000.0 $2=+:00:00

Position correction has been cleared.
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Calculating 7Loran C LOPs based on LAT/LONG data |

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.

C@Q p, \2/N> ( )( >\ ) V\ ) < >/ \ \ENT\ 7

J Sglul j Enter a (4- digit) Lore \q (Emu the (17r\lﬂdwu of two | th cursor moves”
CALCULATE "2: UL—LOP™ )| C ¢hain number. LoranC \uond.uy stations. |\to latitude field.
@us uml] Mecnu ()puons 109 dppL r ) ‘

<f><¥ SO s

fnur a (7 digit) d\lllld\.} [Emu ‘N for norlh m) [Thc un\m mmul(j

using numeric keys S™ for south latitude. ) Uongitude ficld

(‘Enter an (8- dlgll) longitude using numeric keys. j Enter “E™ for cast ()r PIL\\ to caleulate and
"W l"or west longitude. | [display LOPs.

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

MENU ]

1:WAYPOINT i6:ALARM 1:2 POINT CHAIN =8930-1-4
el R B Cid o
3:GPS i8:INIT.SET » 3:NAVIGATION PLAN ‘ = :
4:DGPS i9:INTERFACE /K/L LOP $1=20081.7
5:COMP : $2=41769.9

!
LAT/LONG data used  Gonverted Loran C LOPs
for LOPs conversion

ImWWWﬂC)KCK)QDQ) ----

Lthn OK, prcss this key m]

store current calculation data

[PIL\\ to display page 2/2. ] |

i

Enﬂr ‘;d:na number (7()() lo 399) using numeric l\cy\
The existing data, if any, is displayed lor your checkout.

7-2:L/1LOP 2/2|m7-2:L/L>LOP 2/2
Siap.51=20081.7 Liap.S51=20081.7
LIL>LOP: 6o _ 417699 LIL-LOP: 5y 417699
P ver : D [ypr [ X L/LoLop
oo . N 00 35°38.000N
¢ E = 139°47.000E
Data currently stored Specified data number Data currently stored
("X UL - LOP" : fixed ) ("X UL - LOP": fixed.)
LAT/LONG mode Loran C LOPs mode
1:WAYPOINT
WPT 00=X L/L-LOP WPT £]00=X L/L-LOP —
35°38. 000N 20081.7 Caution Do not use the converted LOPs position data
139°47.000E 41769.9 au for waypoint or route navigation because of
[COPY] 301= [COPY] 301= likely conversion errors. Accuracy of con-
o N o, N verted positions can be off 1/4 mile or more.
© E o, E

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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Calculating Loran A LOPs based on LAT/LONG data

When you enter a combination of two secondary stations of Loran A, NAVIGATOR calculates the Loran A LOPs based on the specified
LAT/LONG data and displays the LOP values.

@IEN) < > <2/N> <ENT

Select ™ 7
QALCULATE J

Sdul 2
LIL—LOP™.

['Prcss until Menu options 1109 llppt‘ill'.\]
- . S /

(e (D OC >/C COCOCOC TG

SLL()I](ldly slleoﬁ lht LUN)HHO\L\W Enter a (7-digi
2isentered.  JUto l atitude lldd using numeric

LOOTOOOOT O

(qu an (8- dwul) longitude using numeric l\Ly\

Lstation 1.

! ! -
J (Select the scwndau’yw {Mmg the cursor to! {Sclccl the secondary

ficld

sccondary station 7[

SRA ARCONTSICURVORE 2l

station 2.

,,)

it latitude (
keys. ST

E”

Enter for

1:WAYPOINT 6:ALARM

Cursor

7:CALCULATE

: CHAIN =254-2S5

PEL / L-LOP LAT = 35°38.000N
LON =139°47.000E

» J:NAVIGATION PLAN

Enter

r cast or PIL\\ to calculate
“W T for west longitude. and display LOE;."J

"N for north nw The un\m mmu}
for south latitude. J{to longitude ficld. )

(om

Combination of two secondary stations
used for LQPs conversion

2:ROUTE  |7:YKINNIE
3:GPS §8ﬂNIT.SET
4:DGPS {9:INTERFACE
5:COMP :

t/L ~Lop: 51=3993.5

$2=1009.7

LAT/LONG data used
for LOPs conversion

Convened Loran A LOPs

S e A AT G G

[PILSS to display page 2/2. ]

\ A R
| [When OK. prcss this key o
store current calculation data.

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

7-2:L/L>LOP 2/2]WM7-2:L/ LoLOP 2/2
. 0p.5123993.5 i 0p.5123993.5
L/L=LOP: g9 1009.7 L/L>LOP: gy _1009.7
P X L/L-LOP
WEEO{ L N} oo 35“38.000N}
o E = 139°47.000E
///’/

Data currently stored

("X UL - LOP”
““Loran A LOPs mode
\

LAT/LONG mode

fixed.)

Specified data number

Data currently stored
("X /L - LOP" : fixed.)

[1:WAYPOINT _ | AYPOINT
WPT J00=X L/L-LOP WPT 00=X L/L-LOP —
35°38. 000N 3993 .5 Caution Do not use the converted LOPs position data
136°47.000E 1009.7 for waypoint or route navigation because of
[COPY] 301= [COPY] 301= & likely conversion errors. Accuracy of con-
O . : f 2 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).

42
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Calculating Decca LOPs based on LAT/LONG data

When you enter a Decca chain number and a combination of two secondary stations, NAVIGATOR calculates the Decca LOPs based on
the specified LAT/LONG data and displays the LOP values.

e 7 j ' / L ) Vo / -
> (7 ) () o) (o) s(B (o) (am)

- < : - s

et

J S

@ DOOOCOOCHC @

41 | . L
Move cursor lﬂ Enter a (7 digit) latitude (Lnlu “N" for nmlh m) (Thu cursor movu}
| mludg ficld. using numeric keys. S for south latitude. J {to longitude ficld. |

OOCOOOOCTEO-@

[Fnlgran (8- dlgn) longlludu} LLMU “E [(), ulsl (q EPIL\\ 1o ¢t 1lgulalﬂ

using numeric keys. W for west fongitude. wnd display LOPs.

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

Cursor

1:WAYPOINT i6:ALARM 1:2 POINTI/ CHAIN =43- P
2:ROUTE (7 (YKIWNEE | |2 LAT = 35°38.000N
3:GPS i8:INIT.SET mlp[3:NAVIGATION PLAN » LON~ =139 47.000E
4:DGPS  i9:INTERFACE (ILLop:9C:75:85
/ 0A:02:04)

5:COMP

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

G’éﬁfrethe calculatlon C) < 3( \( > <ENT ‘

(Puss lndlsplay page 2/2. ] [Whm OK. pu\\ this I\cy l()}

store current LdlLUldlI()n data

Enter a data number (7()() to 7)99) using numeric I\Lys
The existing data, if any, is displayed for vour checkout.

7-2:L/LLOP 7-2:L/ LoLOP 2/2
o, 0C:75:85 o, 0C:75:85
LIL=LOP: g8 02 04 LILoLOP: 4202104
» » X L/L-LOP
WEEO { o N] WEEO 35“’38.000N1
= - =600 1139°47. 000F

Specified data number ~ Data currently stored
("X UL -LOP" : fixed.)

Data currently stored
("X UL - LOP" : fixed.)

[Sd“l ‘ [Seleet J Entera( 2-digit) i MOves cursor 1o i\\'l‘hc cursor moves (o latitude I"icld.]
‘ CA—LQULATE JU2ULSLOP™ ) IDecea chain| | combination ficld of Celect L binati T
[ o [ [Select a combination
(Pu.\s until Menu options 1109 ‘lppulJ number. ) Isecondary stations. of secondary stations

You can switch the display between LAT/LONG and LOPs modes from
Menu (using “5: POSITION” of “8: INITIAL” option).
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LAT/LONG mode » B
Caution Do not use the converted LOPs position data
WPT 00=X L/L>LOP c for waypoint or route navigation because of
1538 000N OC 7585 likely conversion errors. Accuracy of con-
139°47.000E 0A:02:04 verted positions can be off 1/4 mileormore.ﬂ
[COPY] 301= [COPY] 301=
. N 0 N
E o E
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Setup Procedure

~ Menu options |

[ET
1.{IXEIIIH :6:ALARM

2:ROUTE  i7:CALCLATE
3:GPS i8:INIT.SET
4:DGPS i9: INTERFACE
5:COMP :

WPT Woo=

m=

[COPY] 001=

m=

1:WAYPOINT

2:ROUTE |
ERTE_EDIT

WPT CHANGE-CIRCLE
WPT DATA  -NEXT
(Rnn.WPL)

N

1
2
3

3:GPS |
EGPS_HONITOR

FIX MODE=3D

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

1
2
3
4
5
6

GPS NAVIGATOR

1:DGPS MODE =L1ULY

2 BAUD RATE=4800
3TIMEOUT =100s

4 STN SEL =AUTO

5 FREQUENCY=000.0kHz
6 BIT RATE =200bps

DGPS NAVIGATOR

4:DGPS 1/
1:DGPS MODE=[\Ik[¥

2 BAUD RATE=4800

3 TIMEOUT =100s

4 STN SEL =AUTO

5 FREQUENCY=000.0kHz
6 BIT RATE =200bps

4:DGPS 2/
[EDGPS MONITOR

|

N>

4:DGPS 1/2

1. Waypoints

Store, edit, copy and erase waypoints (see

pages 12 to 14 and 35 to 36).

2. Route

(See pages 21 to 24, and 62.)

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

Waypoint data switching

3.GPS
Display GPS satellite status.

Switch (2- and 3-dimensional) positioning  EECYXITNAT-G———

modes.
Select datum.
Set antenna height {above sea level}.
See DOP value to limit fix data
Set satellite elevation angle limit,

4. Differential GPS (DGPS)
Select DGPS mode.

Set DGPS input baud rate.

Set DGPS timeout.

Select beacon station

Set beacon frequency

Store beacon station (DGPS NAVIGATOR only

selectable)

Monitor DGPS data.

Selecting a menu option

option selection.

5:COMPENSATION

[BLAT/LON

2:LOP

3:MAG.V =AUTO +005.8'
LTIME  =+00:00

[6:ALARM ]
1:FIX OFF]

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

iH2 POINT
2:L/L-LOP
3:NAVIGATION PLAN

[8:INIT.SET______1/2]
1:AVERAGE =[]

2:UNIT{DST)=nm
3:UNIT(ALT)=ft

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

6:L/L UNIT =.001

8:INIT.SET 2/2
7:CHAIN  =[§000-0-0

[9:INTERFACE ]
1:FOHMAT=m
2:0183 EDIT

[Only 0183 qsable]
9:|NTERFACE

1:FORMAT =0hk:K]
2:0183 EDIT

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 numcric values for casy understanding, but you can also use the cursor for

5. Corrections. ‘
Position correction (LAT/LONG,
LOPs) ‘
Compass correction
Time difference

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

Proximity alarm

XTE alarm

- CDlalarm

Alarm messsage

7. Calculation

Distance and bearing between two
points

LAT/LONG into LOPs data conversion

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

8. Initial value setup

Set average constants.

Select distance/speed units. |

Select antenna height (above sea
level) units.

Select navigation mode.

Select position display mode (LAT/
LONG, LOPs)

Select LAT/LONG display digits

Set chain.

9. Interfacing ‘

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

Edit the output format (NMEA-0183).

44
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[Menu3 @&B Return to MODE display.

Monitoring GPS satellite sigfhal receptidﬁ ]

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

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

Cursor
@@ 5 CQ (o) (A (V) (e 1:GPS IION1 TOR
P Py i T Py 2 FIX MODE=2D|
T 7 i ™ A 3 DATUN i-u
Select (Move cursor onto Press 10 sel 4 ANT.H =0000ft
3: éLPSj 2:FIXMODE. | | (Press 1o se) 5 DOP MASK=07
omeermn e 77 [ Seleet desired measur- 6 ELV.MASK=10
Press until Menu options 109 ilppCill'.} ing system mode.
Selecting a geodetic datum | niial setup: WGS-84

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

o) (33 () (AT (e

1 L ]

fSclcclﬁ Sclect W Press to Displaﬂ Move cursor |[Presstoset
3: GPS. ) |3: DATUM. ] |pagc of the desired| onto the desired [ldatum. )

gcodcetic datum. geodetic datum,

EPI‘CSS until Menu options
1 to 9 appear.
o Page number

3-3:DATUM 01/15
(EWGS - 84]

Cyrsor

1:GPS MONITOR :

2 FI1X MODE=3D 01:WGS-72
3 =WGS-84 mP|  02:TOKYO
4ANT.H  =0000ft 03:NAD-27

5 DOP MASK=07
6 ELV.MASK=10

04:ALASKA/CANADA
05:EUROPEAN 50

\\3 ) 1 J Nlinﬁ_l:er of available
Py — Satellite signal S/N satellites »
T /\\ The S/N usgally shows 10 to 20 The numbe(l %fl sfalelhtes‘
g - when elevation angle is above 10 currently available for signa
. Select 1: GPS MONITOR. degrees. receplion .
Menu options GPS monitor is displaved Elevati le of satellit Total number of satellites
I 109 appear. S e s displayed. Theva lon angle of satetiite )l The total number of satellltes\
e angle of satellite from horizon currently in service |
Azimuth angle of satellite
Cursor Satellite PRN (Pseudo Random The angle of satellite from true north
Noise) number (0 degree)
3-1:GPS MONI H---1/2 ~ P2.11/2]|ih8 3-1:MONITOR
JEGPS MON|TOR N 00 00 00 00 00 00 013 19 24 WiIN 26
2 F1X MODE=3D 2°7D7 ININIREnIN T i e LT
3DATUM  =WGS-84 p - F - s Lohosi
4 ANT.H  =0000ft SN 00 00 00 00 00 00| -:4SN 1290471608 461 |SN 16 14 00 DO 00::26
5 DOP MASK=07 EL 00 00 00 00 00 00| «}EL 21:22 &4 BG4 042000000 00
6 ELV.MASK=10 AZ 000 000 000 000000 000| -+AZ 146285020 2420441541  AZ 242078 000 000 00D
Selecting a measuring system mode \ Initial setup: 3D
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Setting antenna height (above sea level) - Intial 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 defail, refer to the setting procedure *Menu 8,
Changing the antenna height”, on page 60 in this manual.

CORCDE @,@ OO«

1 [Sclccl 7) Move LUIS()I onto {Fnlu a(4- dml)dnluﬂm height above set 11 “Press 1o sel IhCJ

3: GPS.j|4: ANT.H. level using numeric keys. An example of | antenna height.
Co h :‘(7)(7)"17( Ior l( (ll m) high. T

-/

[Frcss until Menu options | to 9 appear. ]

Cursor

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

3 DATUM WGS -84
4ANT.H  =[Joooft
5 DOP MASK=07
6 ELV.MASK=10

7 Maskmg DOP ‘ 7 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.
ENT y
(o

CloNoNee

, ] 1
‘\ deLl Move cursor onto] (Enter a DOP mask value (00][ Press to set DOP
‘ 3: GPS.|(5: DOP MASK. /{0 99) using numeric keys. | masking.

@i‘css until Menu options 1109 appcur.)

3:GpS_ ]
1:GPS MONITOR

2 FIX MODE=3D

3DATUM  =WGS-84

4 ANT.H  =0000ft

5 DOP MASK=[l7

6 ELV. MASK<10

Cursor

Press to clear incorrectinput. Y
@ can reenter numeric data.

Masking satellite elevation angle Irnritriél setup: 10 degrees

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

@ (D@ @6

3:.6PS ]
1:GPS MON!TOR
| SLILLI Move cursor (mln clevation 1 § EII\¥UMODE .84
| 3: GPS. || |angle to mask. ‘ P
N ‘\ 4 ANT.H DO ft
Move cursor onto > i . 5 DOP MASK=iK]
! Press to set elevation
[6' ELV MA,SK' J Elnglc n‘lusking. J § ELV.MASK
(Prcss until Menu options 1 to 9 uppc:lr.) Cursor
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{M‘e“nU4: GPS NAVIGATOR } (OD) Return to MODE display.
(What is the differential GPS (DGPS)? ; T e

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

The on-shore reference station (existing radio beacon station) receives the position data (measured by the GPS). The station has also its
known position data. The reference station calculates the measuring error based on these data, and generates the correction data. The
station sends the correction data (RTCM SC-104) using beacon transmitter, and your NAVIGATOR receives it using beacon receiver. |
The NAVIGATOR can eliminate the positioning error and can improve the positioning accuracy. This accuracy is high when you are close

to the reference station. Generally, the DGPS system can be used within 100 to 200 nautical miles from the reference station. (RTCM:
Radio Technical Commission for Maritine Service)

Beacon

transmitter R User
Reference station * antenna | ! DGPS beacon Snptsnrneace'ver
'GPS T R ‘receiver antenna
{ antenrneacewer : \ : J
G 3 1 |
' DGPS beacon GPS nawgator
. receiver o
FPS L
receve ey
,,,,,,,,,,,,, NS
Displaying differential GPS (DGPS) DGPS mode | O DGPS positioning n progress )
When the DGPS is set, the DGPS positioning status is displayed with letters D | indication B'f'”ks Unsuccessful DGPS positioning |
on A (NAV1), B (NAV2), C (NAV3), D (PLOT) screen. ! O‘ Canceled DGPS positioning
A (NAV1) screen (NAV2) screen ’ C (NAV3) screen | D (PLOT) screen
@mo—m IME MorF 2. 1nfI|BloFF P2. 1Dl
—--—-—-—PD SPD
39°38.180N IR 1Y " U,
!HH! S '+ ___% CRS o o
139°42, E ! % 3801'8%N SR 3801'800 = 1
SPD CRS ‘38, ; : o 35°38.180N 3538.180N
0.0kt 100 139°42,990E a6~ 2 v od 139°42,990E] (s 13942 990E
DGPS measurement ] Initial setup: OFF

Cursor

OFF:  Normal GPS positioning takes place. D letter is not shown.

ON:  DGPS correction takes place only. D letter continues during DGPS correction. 4:DGPS 1/2

AUTO: DGPS correction takes place when DGPS correction data is received. 1:DGPS MODE=LINfy

When no data is received, the normal GPS positioning is automatically changing from DGPS |2 BAUD RATE=4800

positioning. 3 TIMEOUT =100s

4 STN SEL =AUTO

5 FREQUENCY=000.0kHz
6 BIT RATE =200bps

1:DGPS MODE=
i bdul Mow, cursor onto Mmg CUrsor onto 2 BAUD RATE=‘
[ DGPS DGPS MODE N or AUTO 3 TIMEOUT s
: 4 STN SEL =AUTO
(Prus unlll Menu options T 10 9 dpma: 5 FREQUENCY=000.0kHz

6 BIT RATE =200bps
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Seiécting the DGPS input sighal baudr[a‘tg_yi

Adjust the baud rate of RTCM SC-104 format signal reception to the output signal baud rate of beacon
receiver.

\ e
Mow cursor Umﬂ Tove cur xm
2 BAUD RATE he correcet baud rate

‘ Sdul i
4 D@,’?§,

(Prcss until Mcnu options | to 9 appear .\
. . . - ./

Settmg a DGPS timeout

\
} ‘ Select W Move LUI\OY onto) (Enter a llmu)ul (010 10 180
! } 4: DGPS.3: TIMEOUT. | {scconds) using numeric keys.

Press unlll Menu options 1 to 9 appear. 7

Selecting a beacon station |

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

Selecting a station in the auto mode |

ENT

. i 3 o
Select Move cursor onto AUTO)
. 4:STNSEL) —

@russ until Menu options 1 t0 9 upf;&lr.

Sclect
4: DGPS.

Cursor

4:DGPS
1:DGPS MODE=AUTO

4:DGPS
1:DGPS MODE=AUTO

1/2 1/2

1:WAYPOYNT i6:ALARM

2:ROUT 57:CALCLATE 2 BAUD BATE=4800 2 BAUD RATE=4800
Ss” i ser T e BT g

: BNIT. ; : 5
gfggﬁ {9:INTERFACE| |5 FREQUENCY=000 . 0kHz 5 FREQUENCY =MANUAL

6 BIT RATE =200bps 6 BIT RATE =200bps

initial setup: 4800 bps

Cursor

1:DGPS MODE=>AUTO

2 BAUD RATE={XI]]

3 TIMEOUT =100s

4 STN SEL =AUTO

5 FREQUENCY=000.0kHz
6 BIT RATE =200bps

¥

4:DGPS 11/2
1:DGPS MODE=AUTO
2 BAUD RATE=2400
I TIMEOUT fEpd
4 STN SEL 59600
5 FREQUENCY=000.0kHz
6 BIT RATE =200bps

Initial time: 100 sec

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

Cursor

1:DGPS MODE=AUTO
2 BAUD RATE:4800
3TIMEOUT =Hoos
4 STN SEL  =AUTO
5 FREQUENCY=000 . 0kHz
6 BIT RATE =200bps

Initial timesetup: AUTO

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

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

1/2

3 TIMEOUT =100s
4 STN SEL  =[liy

5 FREQUENCY=000.0kHz
6BIT RATE =200bps
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Selecting a station in the manual mode Frequency Initial setup: 283.5kHz

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

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

GAENU\ G/w Q/W» CA\” V\ ( ENT / \/ \f )Q\/ >k|-|z

i) (s ! 7 |
Select SLILLI } [Sﬁccl J FCICC! ‘j Specify receiving frequency (4-digity of
4: DGPS. ) 4: STN SEL MANUAL. 5: FREQUENCY ) |beacon station using numeric keys (0 109).

(CORCOICIRV VIS SEC

[PIL\\ until Menu oplmn\ 109 appuu

) T
Press 1o set rcccivgg Select (PI)L\\ 1o set bit ralc]
frequency. BIT RATE.

Station Frequency Bit rate

1:WAYPOINT i6:ALARM 1:DGPS MODE:AUTO\

2:ROUTE  i7:CALCLATE ’HAUD RATE=4800
3:GPS i8:IN1T.SET | P |3 TIMEQUT  =1005

4:0GPS 1/2
1:DGPS MODE=AUTO

2 BAUD RATE=4800

I TIMEOUT =100

1:DGPS MODE=AUTO
2'BAUD RA
3 TIMEOUT

1:DGPS MODE=AUTO
2 BAUD RATEER4800
3 TIMEOUT

: 4STN SEL  -[JXTIN 4STN SEL  4AUTO 4 STN SEL
LEDGPS| i9:INTERFACE| |5 FREQUENCY=000. 0kHz 5 FREQUENCY TN 5 FREQUENCY=EJ08 . 0kHz
5:coMP | | [6BIT RATE =200bps 6BIT RATE =200bps 6BIT RATE =200bps |
DGPS monitor |

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

@EN@Q@ < > Q () ID NO.: ID number of the selected beacon station.

It appears as long as the DGPS positioning is executed.
L 1 [ | S/N: S/Nvalue of the selected beacon station.
Sclect Sclect } Press 10 change pugcs]
4: DGPS. ) |7: MONITOR ) | of DGPS monitor
(Prcés until Menu options | 09 iiﬁpbar.j

4:DGPS 2/2] 4-7 DGPS 'MON | TOR 1/2 4-7:DGPS MONITOR 2/2
FEDGPS MONITOR BENCY-000 J0kHZ

Data from beacon receiver

Displays Frequency being received, bit rate, / is displayed

S/N ratio and ID No (beacon station number)

Displays age of DGPS data - -~

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

7 means reference station not working.
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What is Ditferential GPS (DGPs)v } R

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 5C-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)

‘Menu 4: DGPS NAVIGATOR | 4008t 1 ODE sy,

Beacon A A User
F%tefterence ;rgtnesnmngtg {DGPS beacon GPS receiver '
slawon o T i ~ rece|ver antenna  antenna
. GPS receiver >
» antenna :
; i Beacon transmitter
; — X DGPSb _
e — : receivereacon GPS receiver |
GPS | I . DoPS navigator |
receiver
Displaying Differential GPS (DGPS) ] DGPS mode indication

VUpon selecting the DGPS mode, the characters DGPS will appear on the A (NAV 1), B (NAV 2), C g&g?ﬁiﬁgiggﬂ%‘ggéoggisjﬁonmg

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

B(NAV2) . C(NAV3) D(PLOT)
WoFF P2.1DRI|BOFF P2.1DHl

CR: 0.0k:
e o

3738, 180N } | 7IB.T00N |, 35-38.180N
139°42.,990] F 2~ 1" od 139°42.9908 [s 139 42.990F

(NAV1

15381800
139°42,990E

0 0.0 0.0

DGPS measurement

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

| [Sclect gdm Sclect De D(‘PS
\ 4: DGPS. 1 DGPS.) (lo ON or AUTO.

CPrcss until Menu options 1 to 4 Appmr)

1:DGPS MODE =[YTA{¥ 1:DGPS MODE 4
2 TIME OUT =100s 2 BAUD RATES
3 STN SEN =AUTO 000 » 3 TIMEOUT
4 FRE UENCY=000.0kHz 4 STN SEL _AUTO
5BIT RATE =200bps 5 FREQUENCY=000 . 0kHz
6 STN NAME = 6 BIT RATE =200bps

]

50 : ' KGP-913D/913/GPS-90/90D OPERATION MANUAL - 02




Setting a DGPS timeout |

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

Initial timesetup: 100S (sec)

\ Cursor
Cm .......... <4/W)::::::Q2IN “““““ / \C \( \ (ENT/
1:DGPS Mooégﬁum
1 L 7 ] I;,i N o 2 TIME OQUT =ij00s
(Sclccl 42J LSclccl 2: ] Set the timeout (010 10 180 sccondﬂ 2 [Sigg SE“CYfMS'(\)IUAOtH(ZJOO
DGPS TIMEOQUT. using numuu I\Ly\ » 5BIT RATE =200bps
(PIL\\ until Menu options | to 9 appml ) 6 STN NAME =

Initial timesetup: AUTO

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

| Selecting a station in the auto mode |

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

L
[SLILL! 4 J ESL]LU 3 } (gdul AUTO. j
DGPS. STN SEN.

[l;rcss until Menu options 1 to 9 appear. )

Cursor

MENU
1:WAYPOINT {6:ALARM
2:ROUTE  (7:CALCLATE
3:GPS i8:INIT.SET
LEDGPS 19: INTERFACE
5:COMP '

1:DGPS MODE=AUTO
2 TIME OUT =100s
3STN SEN =[T o000
4 FRE UENCY=000.0kHz
5BIT RATE =200bps

6 STN NAME =

The number and name of a receiving
station appear

| Selecting a station in the manual mode |

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

{[Sdul 4 DGPS j@ulul 3:STN SEL. ]QSL]LLI MANUALD Enter slalmn number (001 1o
P — 480) by numecrical I\Ly\
Press until Menu options 1 o 9 appear. ' T
4:DGPS 1/2] 4:.0GPS 1/2
1-WAYPO INT 6 ALARM 1:DGPS MODE=AUTO 1:DGPS MODE=AUTO
2-ROUTE 7CALCLATE * 2 TIME OUT =100s * 2 TIME OUT =100s
3 STN SEN =AUTO | 0007 |3 STN SEN =MANUAL [Jog
3:GPS [8:INIT.SET | |4 FRE UENCY-JINIIMHz | |4 FRE UENCY-000.0kHz
4D]GE  {9:INTERFACE| |5 BIT RATE =200bps 5BIT RATE =200bps
5:COMP 6 STN NAME = 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.
tation number ; :
S 031 - 480: Numbers stored in the ROM (worldwide beacon stations are stored).

KGP-913D/913/GPS-90/90D OPERATION MANUAL - 02 - : ) |



| Storing a beacon station

When a beacon station is not stored or when change akes place in the data of a beacon station, reception from that station is dor:e 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)

/ENT\)_,:/>\ e \/' 0L

pe /‘\ l . ~ T |

- o ) ) - 7 | ]
\ Sclect Sclect N [Sc]ccl MANUAL_ j (Mmp cursor to the | [Enter station number (001 \
! 4: DGPS. 3: STN SEL B ’ { station number hle.J 10 020) by numerical keys. |

(F ress until Menu options 19 appear )

[ngr frequency of beacon xlalmn G >E:t\(:1[r(:3)l lt\ll;:llju‘:uhl [g]:t(tIUl\()l Sclccl 5: B!TB?ATE\J !

by numerical keys (0-9).

bclccl a character or symbol on the name character
and symbotl table using cursor or type a numeric kcyj

Sclect bi el bic T e of | | (Select on o lorod
Select [ clect bit rate o Sclect one character or symbol at a) |[Station ddn is registered
6: STN NAME. the beacon station. | Hiime. You can enter up to 8 characters

to recerve signal from the
by repeating these steps. registered station.

MENU |EEM4:DGPS

4:DGPS 1/2]MapGPS 020 1/2

1:WAYPOINT éG:ALARM ;??;E gg?E:AUTO ;g?ag gS[T)Ez?UTO 1:DGPS MODE=AUTO

2:ROUTE {7:CALCLATE =100s =100s 2 TIME OUT =100s

3:GPS {8 INIT.SET ‘ 3STN SEN =MANUAL [Joo™P|3 STN SEN =MANUAL 031MP|3 STN SEN =-MANUAL 031»
TR o INTES 4 FRE UENCY=000. 0kHz 4 FRE UENCY=[00. 0kHz 4 FRE UENCYZ50 | 0kHz

: {9:INTERFACE 15817 RATE =200bps 5BIT RATE =200bps 5B1T RATE fIMpps
5:COMP { 6 STN NAME = 6 STN NAME = 6 STN NAME =200

[4:DGPS 112
1:06PS_NODE=AUTO

4:DGPS 1/2
1:DGPS MODE=AUTO
2 TIME QUT =100s
3 STN SEN =MANUAL 03
4 FRE UENCY=309.0kHz
5BIT RATE =200bps ——

Name character and symbol table

"EMANUAL 031
309 .0kHz
E200bps
STR RAWE g N

 Frequency

—Bit rate

6 STN NAME =TURUGIZK—r—Station number

DGPS monitor \

You can check the cuality of the beacon reception quality in the following manner.
o).
PraN PN

Sclect (sum [Sdm a desired page.) (1D NO.: ID number of the selected beacon station.
‘ 4: DGPS. J\7: MONITOR . It appears as long as the DGPS positioning is operational.

@SS until Menu options 110 9 appélii{] [ S/N: S/N value of the selected beacon station.

Turnto MODE = =
display Press @O_?E/ ey

4:DGPS 2/2| 4-7:DGPS MONITOR _1/2|84-7:DGPS MONITOR _2/2
1:WAYPO INT :6:ALARM HDGPS MONITOR FREQUENCY=309.0kHz STN NAME =TURUGIZK
2:ROUTE  i7:CALCLATE BIT RATE =200bps

3:GPS i8:INIT.SET P

4fTH  {9:INTERFACE 'DATA AGE
HEALTH

5:COMP
D 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.

52

KGP-913D/913/GPS-90/90D OPERATION MANUAL - 02



@9@: Exit from the menu.

Correcting your position |

_ Chart

Actual position Compensated position

R

Your ship is repositioned
by the correction function.

You can compensate your GPS present position

given by GPS in the following two ways:

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

* Enter the corrction amount to use.

/
Position given by GPS”

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

Direct entry of actual position data
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.

(venw) Q/ () D

.

‘ Sclect 5: COM-| [ Select [
| PENSAmNJ [L:M} |

(Prcss until Menu options | to 9 appear. J

;/\- /\ /<

Enter a correct (7-digity Tatitude using

J (

Enter N for leh or S }

numeric keys. for South latitude.

NT)

Ve

‘ (Enter a correct (8- dwn) longitude using numeric kgys}@mu E for East or W lor WL\[ l()n"lluduj

CM”W cursor onto longitude ficld. j {PIL\S to calculate (and display) the amount of umulmn}

based on the specified LAT/LONG data.

s

You can reenter numeric data.

(e

Press to clear incorrect input.J]
a

Present position

Actual position {to be entered)
Correction amount

MENU

1:WAYPOINT :6:ALARM [ELAT/LON LAT = @5 37.893N LAT = [5°37.700N
2:ROUTE  (7:CALCLATE | |2:L0P LON =139°43.348E LON =135 43. SO0
3:GPS [8:INIT.SET *BMAG V =AUTO +005.8 » l » ]
4:06PS  i9:INTERFACE|  |4T|NE <+00:00 LAT = 00 00.000N LAT = 00 00.193S
RCOMP) LON =000°00.000E LON =000°00.148W

Present position
Latitude 35° 37.893
Longitude 139° 43.348

N
E,,,

| Actual position (to be entered)
1 Lamude
- Longitude

N
E

35° 37.700
139° 43.200

KGP-913/913D/GPS-90/90D OPERATION MANUAL - 06
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Longitude
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Entry of correction amount |

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

@ (D @HOTOOOOOO

N

SLILL[ 5: COM- || Move cursor (o] [ Enter a (7 digiy) latitude correc- | (Enter N for North or |
‘ PENSATION. || correction amounlJ ll()n amount using numeric I\Ly S for South latitude. |

S ield of latitude

(Press until Menu Select 1:
Loptions | to 9 appear.j| LAT/LON.

‘ [Enlu a correct (8- digit ) ]()l]“lludt uxm" numum I\u \)(Pmu E for East or W {or \Nul ](mu,lmk)
\

Move cursor loﬂwrrc_dmnir Press to caleutate (and display) the LAT/LONG
amount ficld of longitude. values using the entered correction amount.

@ Press to clear incorrect input. 1
You can reenter numeric data.

a\
|
\
|
L.

Present position Cursor Corrected position  Correction amount

MENU ______________|H5:COMPENSATION A
1:WAYPOINT :6:ALARM IHLAT /LON LAT = 35%37.893N LAT '= 35°37.700N
2:ROUTE i7:CALCLATE 2:LOP LON =139°43.348E LON =139°43.200F
3:GPS 8 INIT.SET » 3:MAG.V =AUTO +005.8 * ! » l
4:DGPS {9:INTERFACE| * |4-TIME =400:00 LAT = [J0 00.000N LAT = [J0°00.193S
3COMP) : LON =000°00.000E LON =000°00.148

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

Latitude 0°00.193 S Latitude 35737893 N Latitude 35 37.700 N

Longitude 0°00.148 W Longitude  139°43.348 E ‘Longitude 1397 43.200 E

You can check the correction amount as follows:
Correction data

5- :LAT/LON

A Hp]
@D @ v ,y,® LAT = H5°37.700N (to be entered)
N 3 /]\ LON =139°43.200E
o ) l
Sclect 5: COM- (SC]C“ LAT = 00°00.193S| | The correction amount of 0.913' south
PENSATION. | { 1: LAT/LON. LON =000°00.148W and 0.148' west are shown.

Press until Menu options [ 109 appcar.)

Canceling position correction

5. :LAT/LON

LAT = B5°37.893N

LON =139°43.348E
i

::SL zogg gg 8882 —1" CPlzzi:(izodrT correction has been

You can cancel the position correction as follows:

CD @ 1>

Plus until Mcnu j {Corrulmn amounl IS \Ll ln ()]

options 1 to 9 appear. and correction 1s canceled.

Sclccl
1: LAT/LON.
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The course and bearing to waypoint is shown in true bearing. You can adjust the GPS true bearing o the magnetic compass bearing.

I NAVIGATOR shows:

-
.

/ “Compass bearing:

Automatic compensation

After compass compensahon '

/Course \/Bearl]g ) / Course \/ Beann% to\
\\ \ ,OOO /\ 211" o \Of)é% //\ 219 B
- <
<L
<

Initial setup: Auto mode

5:COMPENSAT | ON
1:LAT/LON

2:LOP
3:MAG.V =[THE +005.8
4TINE =+00:00 /

//

Manual compensation

ol

/

An error (compensation amount)
from true bearing is shown.

Sclect 5: Sclect 7 (
COMPENSATION. || 3: MAG. V. I

Move cursor onto
MANUAL.

@[ggs until Menu options | to 9 appear. )

1
In the Auto mode, the magnetic compass 1s compensated based on the built-in global
magnetic variation maps. However, avoid using this mode if you are higher than 75
degrees North or South latitude.

As the compass may have a small error because the system contains world maps. Manual
correction s recommended.
For arcas that do not allow exact translation of a true bearing o a magnetic bearing, despite
the map covering the whole world, the resulting value may differ from the actual deviation.
Sglul Select ‘ Mow cursor | [ Press lo u)mpcnsulc the
COMPENSATION 3: MAG. V. lonto AUTO. J | compass automatically.
Press until Menu options 1 to 9 appcar.)
e
2

Initial setup: 0.0°
Setup range: -180.0° to +180.0¢

5:COMPENSATION
1:LAT/LON

2:LOP
3:MAG.V
4:TIME

=UERILYY +005.8
=+00:00

4

5:COMPENSAT ION

(+) or ncgative (-) sign ol

r’rcss 1o change the positive
correctton amount.

o1 a (-digit) compensation|[ Press to compensate

Entera
amount using numeric keys.

@)
-
)

the compass manu-

1:LAT/LON

2:LOP

3:MAG.V =MANUAL 005.8°
4:TIME  =400:00

-) sign as it is.

Press to use the current positive (+
or ncgative (

Press to clear incorrect input.
You can reenter numeric data

(e

)
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? Ally

The error (compensation amount)
from true bearing is shown.
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Displaying local time |

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.

(ViExample: Japan haé the time difference of +09:00 from the GMf>

WD) ) o (Sel) or
(i) (s ) Cam)(sm ) (o
SN PN P

0
N AN s

| | | | .y

D O@OOOED
ih

Initial setup: 00:00 hour

(Scleet 5: COM-|
(PENSATION.

(Prcss until Menu options
o9 appear.

Sclect Press to chzmgﬂ Press to use the
“4: TIME™.|| the positive (+) || current positive
— L or negative (=) || (+) or ncgative
sign of corree- || {—) sign as it is.
tion amount. I

Enter a time
difference from
GMT using
numeric keys.

Press (o set the
e difference.

C>

- numeric data.

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

5:COMPENSAT ION 5:COMPENSAT I1ON
1:LAT/LON 1:LAT/LON
2:LOP - 2:LOP
3:MAG.V =MANUAL +005.8° 3:MAG.V =MANUAL +005.8°
4:TIME =M00:00 4:TIME =[809:00
Cursor
+12 112 +12-12
111109 {8 |-7 |6 |5 t-4 (-3 |-2 I-1 0 1 +1 ]+2 143 ] +4 | +5 8 l+7 148 149 1410 +11
ot g
z'f“ “/
- * 7 e
» S
- 1 o
3 "
* v
Vo | B ) b
AR\ [
e - i / (
] y ' ‘ Y
i “-‘_H_‘j [] ‘ K
EL. / £
¥ J
= gg =
c L o
g £ ° o
o 2E o
£ O= s <
A1 [10[-9 [-8 |7 [6 [5 |4 [-3 [2 |- +1 1+2 (43 144 |45 [+6 147 148 |49 [+10{411 ]
+12|-12 +12]-12
Chart
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Menu?7 |

@ODE) Retum to MODE display.
Calculating the distance and bearing between two points |

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

} (Repeat to calculate another distance and bearing.)

@EN) < C\ < /Q )(\ ) KNT/ ( . > /éih> /
> 7

Inter he final] [Press lo &hul\ the final
1 point numhu \[hu mlgln (ldll waypoint num- | | WPT data.

— o it o i

[PIL\\ unlll MLnu nplmns} (000 10 399).

The distance
" Iber (00010 399),
110 9 appear.

and bearing between these
two points are displayed.

Origin number Final WPT number

1:WAYPOINT i6:ALARM 2 POINT] SWPT1, WPT2 WPT1_ WPT2
2:ROUTE  i7JYNGWAE | |2:L/L-LOP B - =012 =024
3:GPS BIINIT. SET » 3:NAVIGATION PLAN * WPT1-=WPT2: * WPT1-WPT2:
4:DGPS .9 INTERFACE DST=0.00nm DST=2098nm
5:COMP STG=000.0° STG=220.3°

Distance and bearing from origin to final WPT

Calculating LOPs based on LAT/LONG data

For the procedure of translating LAT/LONG data into LOP (Loran C, Loran A or Decca) representation, refer to the "Menu 7: Calculat-
ing LOPs based on LAT/LONG data " (page 41 to 43).
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Vpﬂgejaléulrajion toa waypoint (boat speed, arrival time and time to go to waypoint)

Following operations compute the time required to a memorized waypoint from your current position and the time you arrive there as well
as the required speed of your boat. Before performing this calculation, you must make sure that your current position measured with GPS
or DGPS is accurate.

(EN® (7 \«. ENT <A /m v\ <ENT\ ('? />(/><—>

""" /\ |

_ ~ T |
Select * 7 Sdul 3 Mou unsm‘ (Move cursor to WPT | Select a stored position No.|
CALCULATE".) [NAVIGATION PLAN".} |10 "WPT". \No display field. (000 0 399) used in the naviga-
i ] ) i T “=Ition plan. then the stored posi-
(Prcss until Menu options 1 109 uppcur.] tion 1s displayed on the screen.
% - Cursor WPT No. qisplay field
Do @NT> i 7-3:NAVIGATION PLAN
e 1:WAYPOINT {6:ALARM 1:2 POINT NAV MODE =WPT/
Press l|‘]l\ key after 2:ROUTE HECALCLATE 2iL/L-LOP PRES.POS =000
L()n“”nlnu the Qil”Ld ! 3:GPS 8 INIT.SET ‘ NAVIGATION PLAN ‘ SPD =000kt »
position. 4:DGPS 9 INTERFACE ETA =00/00.00:00
TTG =000:00

O G

Move LUI sor Lo Spull} a (3- d,g,lq Press this key to caleulate and dl\p] v the
\SPD display field. speed. time 1o go from the present p()\lll(m to the
called position and the arrival time when
navigated at the specified speed.

J

Speed display field

7-3:NAVIGATION PLAN
NAV MODE =WPT
PRES .P0S.-»107
* SPD  =[J15kt

ETA =05/15.07:20
TTG  £002:21

/

| The calculated arrival time (ETA)
‘ and the time to go to waypoint (TTG)
1

are displayed on the screen.

Month Day Hour Minute

SPeleymgwthe“amvat tlme: i (> (/(\ \/ ( )() Q() <>O GEND

[Movc LUl\()I’ Lo arrivi lq [Spully the arrival time. j F’lux this key to u\lculalg and (Ilspla»l

time display ficld. the speed and time to £0 10 waypoint
required to arrive at the specilied time.

The calculated speed is displayed
on the screen.

7-3:NAVIGATION PLAN
NAV MODE =WPT
PRES.P0S.~»107

* SPD =015kt
ETA =[J5/15.07:20
TTG 4~002:21

Arrival time display field

The calculated time to go to
waypoint is displayed on the screen.
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Following operations compute the time requwed toa memonzed fmal desnnatlon from your current position and the t|me you arrive there
as well as the required speed of your boat. Before performing this calculation, you must make sure that your current position measured

by GPS or DGPS is accurate.
y or ' ) Route number

EW\( \< >(@m \A> /vv/h"/<v><i

[Select 7 MSelect 3 h
CALCULATION /| NAVIGATION PLAN. )

(I;;C,x?:s‘runlil Menu options | 10 9 appczu‘.j

ﬂ\’lo\ ¢ cursor
{to ROUTE.

clect xmuu No. (01 10 20

W Move cursor 1o mulg Selc
used in the navigation plan

No. display ficld.

!

@@@ Ee

Specified a mulc point No. Route Sclect the lmwatd { >) or back
point number is sclectable freely. ward ( <) navigation of the route

|

Forward ( - >) or backwargd
Route point No,

Cursor

Route No.

7-3:NAVIGATION P

M
arrival time display hield.

e

Move LUF\UF (o SPLUU a) (Press this I\Ly to calculate und display the TG
speed display| [(3-digit) | [and ETA to go from the present position o the
Lfickd. speed. ) final dulmalmn of the called route when navi-

1:WAYPOINT EG:ALARM 1:2 POINT NAV MODE =WRT

2:ROUTE HECALCLATE! 2:L/L-LOP PRES.POS.»01-001~
3:GPS i8:INIT. SET ‘ KENAV IGATION PLAN ‘ SPD =000kt »
4:DGPS :9: INTERFACE ETA =00/00.00:00
5:COMP TTG =000:00

gated at the specified speed.

J

In route point

Speed display field

(003) 7-3:NAVIGATION PLAN
////./” T Backward NAV MODE =WPT
Forward ;ggg)“te point S PRES \P0S 01001~
; In route point * SPD  =[J15kt
%// (001) In route point ETA =05/15.07:20
' y (004) TTG  =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

arrival ime
R S

o go o wuypoin

the finat destination and time
 at the specified time.

ove cursor to the final nguly lhq Press this key to caleulate dnd dlspl 1y (he speed
required to go to

The calculated speed is
displayed on the screen.

» SPD =015kt
ETA _=[J5/15.07:20
=002:21

7-3:NAVIGATION PLAN

NAV MODE =WPT
~PRES.P0S.+01001-

Final arrival time field

Calculated total time to go to
final destination
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[Menu 8: Initial settlngs\\ @é@: Exit from the menu.

. . o o 8:INIT.SET 1/2
Settmg desired N A WY e 1:AVERAGE =[]
e R
- \ PN T o e *:7\/ . =
| | . |© [ |4:SAIL MODE=GREAT CIR
Sclul ) SLI&L[ adesired ‘Mo\'c cursor 1o desired)[Press 10\3 5:POSITION =L/L
8 INITIAL” .| item number by [loption of pop-up menu. Jlset. J 6:L/L UNIT =.001
‘ numeric key.

8:INIT.SET 2/2

Press until Mum oplmm I to9appear.] Cursor . [1:WAYPOINT i6:ALARM 7:CHAIN =[Jo00-0-0

2:ROUTE  iT:CALCLATE |
Exit from You can exit from the menu by display- |3:GPS R INIT.SET et
MODE ) 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 :

1 : Setting average constants (méésuringﬂposition, speed and courseﬂ Initial setup: 1

Use the averaging function to compare GPS sensor signals several times and get their average. 1:AVERAGE - n/ 3/5
This stabilizes the GPS position (latitude and longitude), speed and course data. The maximum : e 6/9
averaging rate is 9 and the minimum averaging rate is 1. When you select a higher value, data is :
averaged more often and the display data has smaller variations. However, delays for updating

occur. When you select a lower value, data is averaged less but the display data responds quicker.

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

and speed.
2: Changing the distance or speed unit | talsetupram i conyerion
o] CT ) - |k nm ism
You can _cha_nge the measuring unit of distance {to WPT or ' 2UN IT( DS? )" 1;1 \T\\L 0. 540 *‘ 0.621
final destination) and speed. ~ . sm fnm | 1.852 st
- L rsm 1600 loses [T
3: Changing the antenna heigh unit ‘ Initial setup: ft “Unit conversion
..... ~Tm i
You can change the measuring unit of antenna height (above sea level). ‘ 3 UN I T ALT) tm | 3281
1t 0.3048 T

4: Changing sail mode \

You can change the navigation mode. There are two navigation modes.

Great Circle course: ....... The shortest course on a sphere.
Rhumb Line course: ....... Straight course on a Mercator chart. o
‘5: Displaying position data in LAT/LONG mode Initial setup: L/L mode
For the switching procedure, refer to the "Registering a Position in LOP" (page 36). l 5: POS ‘T I QN 11 EI

6: Changing the latitude and longitudinal display digits (between .001' and .0001 )J

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

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

6:L/L UNIT -

.0001

Sample displays when .0001 is selected: '
A (NAV1) screen IM_ C (NAV3) screen M
QoFF _ _ _ P2.1D[ EHN—EEE ®oFF P2 1DfIfoFF 2_1on

0 D TSP

35°38.1872N T ookt 0.0k
fCRS onoll (o (RS CRS .o

139°42 9918E 001 TR0 e 0l
. 35°38 1872N] ; | 359381872 |, 353818720

100 S 139?42.9918E 1',66""&"’3‘.66139?42.9918E 025 139 42.9918E

Present position Present position Present position Presént position

7 = Specifying the chain and secondary stations for Loran C, Loran A or Decca |

For the operating procedure, refer to the “Initial setup for LOP display” (page 34).
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Menu 9|

Selecting an output data format : DGPS NAVIGATOR only selectable | Iniial setup: 0183
You can select the format of output data. Output of GPS NAVIGATOR
is NMEA-0183 only.
<@>( ()(;<3\@® e
2:0183 EDIT
Prcss Cuntil ; Select © Mmc cursor onto the ]
Menu options : FORMAT } desired output format.
' 109 rpear. WENV ] 9: INTERFACE
(Select * 9,JNLEB_FAQ§, 1:WAYPOINT :6:ALARM 1:FORMAT= 1:FORMAT=[TEH]
2:ROUTE  i7:CALCLATE o 210183 ED 2:0183 EDIT
Cursor | 3:GPS {8:INIT.SET
4:DGP§\“””’?9: INTERFACE
5:COMP ' [Only 0183 usable]
' Editing the NMEA-0183 output data format { Initial setup: Sentence: GLL, GGA, RMC, VTG, ZDA

le: 1 second
You can select the output sentence and set the Cycle secon

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

w0
Prcss until
Menu options
1109 appear.

MENU
1:WAYPOINT i6:ALARM

2:ROUTE  {7:CALCLATE
3:GPS :8:INIT.SET

4:DGPS R | NTERFACE
5:COMP =

. [Repeat to change the cycle of another sentence.)

QO

[Sgl(gl 2 0183 ED|ﬁ l (PILNS o set llc()ulpul \umnuandgydgj
(Sdgu ‘9: INTERFACE’ ) {\lz(u)v:&]ul]:msnllzﬂ [l”nlu an output cycle of \L]LL[&(IJ

. o
Chzmgc its CyClC. sentence using numeric I\Ly\

9:INTERFACE
1:FORMAT=0183

9-2 0183 EDIT 2/2
0DA=00 RMB=00 RMC=01

RNN=DO RTE=00 SGR=00
SNU=00 VTG=01 WDC=00
WPL=00. XTE=00 ZDA=01

0% MEEM] )11 100%
N\\V

Output cycle (sec)

SV=
\oMnﬂnu 111 100%

Cursor Sentence Output meter

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

the ratio of total data amount {of selected sentence) to the data transmission capacity (about 10% per scale).

Set the output cycle for the required sentence only and set the unused data to "00". The output meter indicates}
Do not maximize at 100% or poor performance may result. CLR

Explanation of output data (sentence)

NMEA-0183 |AAM | Waypoint Arrival Alarm

APB | Autopilot Sentence "B" (Bearing from origin or present position to the waypoint).

BOD | Bearing - Point of Origin to Distination.

1BWC | Bearing & Distance to Waypoint in Great Circuit navigation.

DCN | Decca Position

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

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

GLL | Geographic Position - Latitude/Longitude.

GSA | GPS DOP and Active Satellites

GSV | GPS Satellites in View

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

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

ODA | Satellite information (KODEN's proprietary}

RMB | Recommended Minimum Navigation Information (Cross track error, Bearing to stear, Position number of point of origin, Latlong,
Bearing and distance from present position to waypoint, approaching speed to waypoint, proximity alarm)
BMC : Recommended Minimum Specific GPS/TRANSIT Data (UTC time, lat/long, ground speed, true bearing, magnetic deviation, date)
Rnn | Route number and waypoint number {(Max. 4 points including next waypoint)

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

SGR | Loran-C Chain Identifier

SNU | GPS SNR Status

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

WDC | Distance to Waypoint

WPL | 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 1 o GLL, GGA, VTG ZDA: Fixed (1-sec cycle), NMEA- 0183 (versmm 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 C LOPs (Furunosformat)
SHIP | LAT/LONG data ' (SHIPMATE 0183)
RTCM DGPS correction data
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“Outputting waypoint data during route navigation © it setup  NEXT

When selecting the output of waypoint data (in Rnn and WPL sentences) as route navigation is turned on, you can specify which
waypoint data is to be output first.

Py ey = e e

L | . ‘ )
Sclect 2: | (Sclect 3: Move cursor to sclccq
RTE". WPT DATA". NEXT or OLD.

/

MENU [N 2:ROUTE

1:WAYPO INT :6:ALARM 1:RTE EDIT

: {7:CALCLATE > 2:WPT CHANGE-CIRCLE
g 3:WPT DATA A3
T SE (Rnn WL OLD

(ﬁ;L\\ until Menu options | 10 9 uppcar.}

:9: INTERFACE
Select RNN sentence. 7
7
Cursor
| S B O .
OLD o
NEXT ..Data of the waypoint you are currently heading is output first.

OLD....Data of the waypoint you have just passed through is output first.

\i Selecting an output cycle of waypoint data (in Rnn and WPL)}

IO u@ DOICe D EDE

Sdul 2 Enteran ”UIPUl cycle of RNN Enter an nulpul cycle of WPL
01 83 EQ!T / ‘ [\LIHLHLL U\ln‘Y l]lll]](.llt l\Ly\ ‘ ‘ LQ“IL”&L U\ll]" nlll]]\.llL I\t)\
[Igﬁll&ElngACE} [SLILLI RNN sentence. J [Sdul WPL sentence. j

@Vljcss until Menu options | 10 9 appcar.)

MENU |
1:WAYPOINT {6:ALARM

2:ROUTE i7:CALCLATE
3:GPS '8 INIT.SET
4:DGPS tRINTERFACE

5:COMP g S

9: INTERFACE
1:FORMAT=0183

9-2 0183 EDIT 2/2
0DA-00 RMB=00 RMC=01

RNN=01 RTE=00 SGR=00
W SNU=00\VTG=01 WDC=00
WPL=01. XTE=00 ZDA=01

0% WEENE: /11! 100%

Cursor

Output cycle (sec)

Operation of built-in simulator |

The built-in simufator 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 ~ X

pressing PWR/DIM key and press "4" key when a text "CHECK OK" is displayed on the screen. Whena
beep sounds, the settings for the simulated navigation will complete. /
Your position draws a circle from the position in point number 399 at 10.0 kt speed with 0.1 nm radius. It & /

£

10.0 knot

takes about 3 minutes 40 seconds for each circle. Select the 0.025-nm or 0.05-nm range on the PLOT
screen. /
You can try each function of the unit as if in practical operation. A power source is required for simulation

C 4 ‘ . t iti tered at
but the antenna connection is not required. Simply turn the power off to get back to normal operation. Start position (entered 2

point number 399)
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_Initial Menu

Displaying Tum power on, then press the ENT key while the screen message "CHECKING" or "CHECK OK" is displayed.
the menu.  Note: When powered, turn the power switch off first, then proceed to the following steps.

How to use menus @%@%@ @E@S%%%

T N R S ROM NO: KM-C58
Initialization 1 Jsn (_ENT - END or QLR} CHECKING
- PN PN
Mecnu is mitialized and lnilia]izulioﬂ . AR
the screen for powering | will be canceled INITIAL MENU 1/2

.
Sclect
"1.INITIALIZE". : J
off will appear. iRINITIALIZE
RN 2:LANGUAGE =ENGLISH
Other menu @m@/?v%\\SEL ;'j:®m«®~; ENT ) 3:WPT.RTE CLEAR
VNG N o 4:LOP =LORAN C
e ﬂ S
|

| T 5:EVENT =AUTO
Press to select Press to select a Press to validate ME]_
a desired item. desired content. your choice. INITIAL MENU 2/2
6: (AT =N/E

Exit from
the menu Press the MODE key to display the screen for powering off.

[MODE KEY TO EXIT]

1: Initialization | DELETE?
If your GPS position has failed due to satellite maintenance or other reason, initialize your GPS navigator. YES=ENT
Then, set all system parameters again. NO =CLR
2: Changing the display language Initial setup: ENGLISH [ YT
You can change the display language. b 97u
Q-\Iready registered data on the waypoints, events, MOBs and routes remain unchanged) [F)‘(

3: Erasing entire data from memory } DELETE?
You can erase the entire data such as waypoints, events, MOB, and route from memory. YES=ENT

NO =CLR

4 - Switching between Loran C LOPs, Loran A LOPs and Decca LOPs ] Initial setup: LORAN C

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

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

5: Changing a storing method for present position (EVENT) ' Initiéﬂl éétup: AUTO

You can use either of the following two procedures for registering your current position {(event).  In the MANUAL mode, you can
specify desired registration numbers.

AUTO............. Pressing the EVT key automatically registers the points starting from No. 001

through 199. When the 200th point is reached, the number is returned to 001 again EVT=00 1/ - |AUTO

and the older data is sequentially replaced by the newer one. + 15 04:59} MANUAL
MANUAL ....... Press the EVT key, then specify desired registration numbers (in the range of 001 | 35°38. 180N}

to 199) from the numerical keypad. 139°42.990E

6: Selecting an initial value (North, South, East, West) of latitude/longitude ]Initial setup: N/W

N/W (N. Lat/W. Long.} .. When power is turned on, GPS or DGPS position measurement is started using the north latitude/west
longitude region as the initial value. N/W

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

SIW (8. Lat/W. Long.) .. When power is turned on, GPS or DGPS position measurement is started using the south latitude/west SIW
longitude region as the initial value. S/E

S/E (S. Lat/E. Long.) .... When power is tumed on, GPS or DGPS position measurement is started using the south latitude/west longitude
region as the initial value.
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Troubleshooting Guide

Q If NAVIGATOR does not function properly, check the ollowmg points. If the problem continues, call for service. )
[ Never attempt to open the cabinet. ]
Nothing appears when you press PWR/DIM key - \ Atiached to DGPS NAVIGATOR
» Check the following points: ﬁ Caution Always turn Off power supply - o

Blown fuse before replacing the fuse. ‘ o
* Low battery voltage & @l e
* Poor contact of power cable to battery socket ‘ >\°\< \\ ‘h %
* Poor contact of power cable to display gnlt Red lead }O P

TR B
10.8 t0 41.6 VDC ! Power cable (with fuse)
battery !

The display does not change (during reset) \

Check the following points:
* If GPS signals are not received or key operation is not effective, try the following steps: wy@% %%
Q <OD e+ C)"' Q?IM ROM NO: KM<C58

RESET

E’lus (o turn J LHUId down MODE and CLR Iw\x}

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 retumns to the initial setup.
All setup parameters are reset to factory defaults and you need to set them again.

Error message appears as you poweron]
An error message may appear when you power on.

Error messages

@%% 'BACKUP ERROR An error has occurred in backup RAM.
ROM CHANGED A checksum error has occurred.

_Error message ROM ERROR A ROM error has occurred.
ROM NO: KMC58 || displayarea RAM ERROR A RAM error has occurred.
CHECKING _— NO BEACON A beacon signal entry error has occurred.

Lo e BEACON ERROR A connection failure with beacon has occurred.

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

Nothing appears but buzzer sounds during pbwer-on

» The receiver CPU has failed.
» Call for service.

It differential GPS (DGPS) positioning fa@[sJ

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

* Make sure that the baud rate you have set from Menu (using “2: BAUD RATE” 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 fimit to 10
degrees or more.
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Unstable signal reception ‘

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

< N T N

MENU ( 3 );5zéjzz:-<1 ;

\,‘,j — 7
{\ }/{\ N

“Press until Me Seleet )(Select

Press until Menu [ Select

_options 110 9 appear. L3: GPS. ||1:GPS MONITOR}

1. Check the HDOP of satellites.———
If the HDOP has exceeded 20, NAVIGATOR stops positioning. Also, its positioning
accuracy drops as HDOP gets larger in value.

HDOP Accuracy
1106 Normal
CBto12 Acceptable
12t0 20 Low

. . //
2. Check the S/N of each satellite signal.
If elevation angle is greater than 10 degrees, the S/N values should normally be 10 to 20 .

3. Check an obstacle that interfere signal reception.

the antenna position.

“Unstable beacon signal reception

P |

I P
Press until Menu Sclect Sclect
options | 10 9 appear. || 4: DGPS. ||7: DGPS MONITOR.

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

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.

3. Make sure there is no obstruction around the receiving antenna and antenna coupler.

4. Check your grounding method.

Replacing the fuse

1. Rotate the fuse case as shown, and pull out and open the case.

2. Open the fuse holder cover {that is located inside of fuse case).

3. Replace the blown fuse with a new fuse. T
F-7161. 2A

4. Close the fuse holder cover (until it clicks). D T

5

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

~Mounting the waterproof cap“}

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

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

R

{AZ 146285020 242 044 154

| HEALTH =0

“GPS_MONITOR
FIX MODE=3D
DATUM  =WGS-84
4 ANT.H =0000ft
5 DOP MASK=07
6 ELV.MASK=10

1
2
3

3-1:MONITOR _ P2.11/2

04 06 10 13°19 24

e T
SN 12 10 17 16 08 16
EL 21 22 64 49 15 59

If there is an obstacle between the antenna and satellites, NAVIGATOR cannot receive GPS satellite signals. You must change

4-7:DGPS MONITOR _1/2]
FREQUENCY =309 . 0kHz
BIT RATE =200bps
SIN  =10dB
IDNO  =0686

DATA AGE =999

There should be no metal objects around the receiving antenna and antenna coupler or data cannot be received.

An RF ground may be necessary for reception. Install proper RF grounding if necessary.

Fuse case —-
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Specifications

‘Major Specifications |

* Specifications subject to change without notice.

GPS receiver section (Common)

Receiving frequency
Receiving channel
Receiving code

Sensitivity

Tracking speed
Accuracy Position
(PDOP=3) Velocny

1575.42 MHz +£1 MHz

Digital 11-channel parallel/sequential

C/Acode

Better than -130 dBm (elevatlon angle: 5° or over)

200 knots maximum

10 meters RMS (DGPS on) 100 meters 2DRMS (DGS off)

0.1 knot RMS (DGPS on)

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

Receiving frequency
Channel separation
Modulation
Sensitivity

Dynamic range

| 283.510325.0 kHz
! 500 Hz step

| MSK: 50, 100, 200 bitisecond
o 25pVimorless (atBA-02)
Signal detection (SIN)

Better than 6 dB

f 92 dB

GPS display sectlon (Common)

Dlsplay

Display mode

Track displray Display range
Usable ground
Plotting interval
Plotting capacity

Position data display '

Navigational dispil'éy

Instant (event) membfy
Waypoint memarwyw '
Route memory
Alarm

Position compensatlgn 7
Magnetic compéwris'atlon
Parameters

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

Data outputr interval
Memory protection
Power supply o
Power consump'trlon
Operatmg temperature

LCD with backllght (128 x 64 dotts, effective plcture area: 85.71 x 54.35 mm)
NAV1, NAV2, NAV3, PLOT, MOB (Man Over Board), MENU

0.025,0.05,0.1, 0.2, 0.5,1,2,5,10, 20 nm (sm, km)
Within 80° in latitude

10, 20, 30 seconds, 1, 3, 5 minutes, 0.1, 0.5, 1 nm (sm, km)
2,000 points

[éfifcde/longitude in increments of 0.0001 minute, converted Loran C LOPs, converted Loran A LOPs, con-
verted Decca LOPs

Speed, course, Velocity made good/courée made good/elapséd time, altitude, 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

200 points
200 points

|20 routes (Max 400 waypomts) reverse trail possible

Proximity, cross track error, CDI, anchor watch, DGPS, GPS
Latltude/longnude LOPs, Datum
Auto or manual

Loran C LOPs conversion, Loran A LOPs conversion, Decca LOPs conversion, memory of waypoints and
name (up to 10 letters), selection of measuring unit (nm,sm,km), antenna height unit (ft, m), antenna height,
averaging (smooth) factor, position mode (2D or 3D automatic selection), beacon stations selection
NMEA-0183 (AAM, APB, BOD, BWC, DCN, GGA, GLC, GLL, GSA, GSV, GTD, MSS, ODA, RMB, RMC, Rnn,
RTE, SGR, SNU, VTG, WDC, WPL, XTE and ZDA), NMEA 1, NMEA 2, CIF, SHIPMATE 0183, RTCM SC104
(for DGPS 4800 baud rate)

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

10.810 41.6 VDC

4.8 W or less (KGP-913D), 3.3 W or less (KGP-913), at 24 VDC

Display unit; - 15° o + 55°C (5 to 131°F)

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

GPS dlsplay section (DGPS NAVIGATOR only)

Differential

Beacon station selection
Beacon station data
Operaﬁng temperature

ON, OFF, AUTO

Auto (reqUIres position mformatlon) or manual

User entry (20 stations), beacon almanac data (10 stat\ons) ROM (bunt in stations around the world)
‘Antenna coupler: - 30° to + 70°C (- 22° 10 158°F)
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:étandard equipment Iisﬂ

: Antenna cable

i
|

BA-02-KL/BA-020SL

Connected to BA-02/ BNC connector
For beacon reception, with antenna cable
Connected to BA-02-L/ BNC connector

~15m(493/16f)

2 | Hose band

Installation materials: available upon requirement

Common
No. Article Type | Remarks Weight/length | Quantity
1 Display unit KGP-913/GPS-90 ' With mounting bracket and vinyl cover - 0.86 kg (1.91b) o
| KGP-913D/GPS- 9OD With mounting bracket and vinyl cover 0.96 kg (2.1 Ib)
2 * Antenna unit GA 08 - For GPS reception, with antenna cable 062kg(1.41b) 1
Antenna cable ‘ ; Connected to GA-08/ BNC connector 10m (32 13/16 ft)
" GA-08L For GPS reception, with antenna cable 0.81 kg (1.8 Ib)
i Connected to GA-08L/ BNC connector 15 m (49 3/16 ft)
3 DC power cable CW-241 With 3-pin connector 1.8m(515/16f) 1
4 Fuse CF-7161,2 A For spare 1
5 Truss tapplng screw L TPT M5 X 20U For mountlng bracket 2
6 Operatnon manual | ' 1
Installation matenals avallable upon requirement
7 ‘ Hose band | 788-1015 ’ Antenna unit 2
DGPS NAVIGATOR only
No. | Aricle Type Remarks Weight/length  : Quantity
1 Antenna coupler BA-02-K/BA-02-S | For beacon reception, with antenna cable - 0.85kg (1.91b) | 1

10 m (32 13/16 ft)
1.2kg (2.7 Ib)

KGP-913/913D/GPS-90/90D OPERATION MANUAL - 02

| 738-1015 Antenna coupler ‘ 2
Options
Common
No. | Article Type ~ Remarks Weight/length
Printer KGP-9001A With power and connecting cable 1.7kg (3.81b)
2 -1 | Connecting cable CW-350 With 6-pin and BNC connectors 5m (16 3/8 ft)
-2 CW-351 " With 6-pin connectors 5m (16 3/8 t)
-3 CW-352 © With 6- pin connector and lugs 5m (16 3/8 ft)
3 Power rectifier PS-003A . With two 5A fuses 2.8kg (6.21b)
4 AC power cable VV-2D8 ~ Both end plain, for power rectifier 3m(913/16 ft)
5 Flush mount kit FMK-1 © Flush mount frame with screws
6 | Antenna holder RAH-29 _ Ratchet mount 0.68 kg (1.5 Ib)
DGPS NAVIGATOR only
No. [ Article Type Remarks Weight/length
1 Receiving antenna RA-14 2.45m, whip 0.3kg (0.67 Ib)
2 H-field loop antenna BA-03 With antenna cable 1.4 kg (3.1 Ib)
Antenna cable Connected to BA-03/BNC connector 110 m (32 13/16 ft)
BA-03L With antenna cable " 1.6kg(3.61b)
Connected to BA-03L/BNC connector ©15m (49 3/16 f1)
BA-03S With antenna cable - 0.99 kg (2.2 Ib)
- - Connected to BA-03S/BNC connector 0.5m (15/8ft)
4 GPS/H-field beacon antenna | GBA-01 With antenna cables 1.9Kkg (4.2 Ib)
| Antenna cable ; - | Connected to GBA-01/BNC connector 10m (32 13/16 ft)
GBA-01L * With antenna cables 2.2kg (4.91b)
Connected to GBA-01L/BNC connector 15m (49 3/16 ft)
GBA-01S | With antenna cables 1.1kg (2.5 Ib)
Connected to GBA-01S/BNC connector 0.5m (1 5/8 ft)
5 Antenna extension cable CW-826 With N-P/BNC connectors For BA-035/GBA-01S I 0.5m(15/81t)
RG-10U/Y With N-P connectors For BA-03S/GBA-01S 20 m (66 ft)
RG-10U/Y | With N-P connectors  For BA-03S/GBA-01S 30 m (98 7/16 ft)
Other materials (For BA-03/03L/03S, GBA-01/01L/01S)
No. ' Article - Type - Remarks Quantity
1 Antennaholder | RAH-23  Stainless steel made  For BA-03/03L/03S, GBA-01/011/01S 1
2 | Hose band | SD-2050 | For BA-03/03L/03S, GBA-01/01L/01S 1
3 Hose band 738-1015 Jf For BA-03/03L/03S, GBA-01/01L/01S T
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ﬁOutIine and DimensionsJ

Scale differs among drawings.

Antenna unit (GA-08/0

8L) l Unit: mm (inch)

]

978 (3.07) _ T
,__,/F

98 (3.86)

{53 (2.09)

[
Il

= [

Weight:0.19 kg (0.42 Ib)

0.62 kg (1.4 Ib) including cable (10 m)
0.81 kg (1.8 Ib} including cable {15 m}

Mounting of Flush mount kit (FMK-1)

Antenna coupler (BA-0

2-K/02-5/02-KL/02-SL)

\Slotted-head screw
(B6 X 15U}

Spring washer

Plain washer

Truss tapping screw (TPT4 X 20U}

048 (1 7/8) Unit: mm {inch)
\ Antenna unit (GBA-01/01L/01S, BA-03/03L/03S): Optional
— Unit: mm (inch)
(e Ere =l ( 5 \
Tal 5 e =
42 (1 5/8) 2= o i s g |° °l e
10 (358) E - 4% =
%1W»14/inch i ”r | K j
U - = = - u/ 170 (6 11/16)
N o 3 ~3 GBA-01/01L/01S  BA-03/03L/03S
SN = Weight: 095 kg (2.11b)  0.92kg (2.1 Ib)

Weight: O kg (0.89 Ib) . 1.9 kg (4.2 Ib) 1.4 kg (3.1 lb) including cable (10 m)
kg (1.9 Ib) including cable (10 m) 22kg(491b 1.6kg{3.61b)  including cable 515 m)
kg (2.7 Ib) including cable (15 m) 1.1kg (2.5 Ib) 0.99kg (2.21b) including cable (0.5 m)

. 90
Dlsplay unit 15 35716
7172 , IR PALS
I ® ] )
OISIO) i
7z ©O® i
B { OO e
- R
-J|lisegl Al e
@O®| | || [
\ J {1 ®®® ) ™ " i
| -/
o 130 -
o 57378 '
220
811/16
7 Maintenance space Maintenance space o
o/ w5 120 & Ty
KK 7731 5156 T3 7376
Z M T}Jj Weight: 0.86 kg (1.9 Ib) GPS NAVIGATOR
{15/64Dia 2Holes) (CEQE 0.96 kg (21 [b) DGPS NAVIGATOR
- Unit: mm (inch)

§ Fronr
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Llnterconnecting diagram: GPS NAVIGATOR }

POWER

DATA1

-

<
00
®

4 )
006

Output Input
@sHLD @sIG

@siG B®RIN

@RIN ®NC

Antenna unit
GA-08
GA-08L

Antenna cable

tnput/Output

)

Power rectifier
pS-

003A

AC power cable
wv-2D8

100/115
200/230

U L
VAG  10.8 t041.6 VDC

VAC

Output CW—__352_

upplied with DGPS
beacon receiver

Supplied with Printer
s

CW-351

CW-350{{§52

CW-351

DC power cable
CW-241

DGPS beacon receiver
KBR-90/91/93
SBR-90/91

KGP-9001A

Track display
TD-1500/1700

1 complying with

Auto pilot

NMEA-0183

1CVS-8815/8816
CVS-8841/8826 series

Chromascope
CVS-106/821/8831

= CV3-8814/8805
CVS-8821 series

Chromascope

CW-350

CW-351

Marine radar
MD-3000
MD-3700 series

MD-3010/3210 series

Marine radar
MD-3400/3600
MD-3800/3900

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 detall, refer to the attached drawing on the power rectifier, "Outline, dimensions & circuit of the rectifier".
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'ﬂ\terconnecting diagram: DGPS NAVIGATOR J

(Option)

Antenna coupler
BA-02-K/BA-02-S
BA-02-KL/BA-02-SL

POWER

Receiving antenna RA-14

DATA

4 B
0.
i ©

Antenna cable

" h
000

Output

D SHLD @NC
@sIG ®NC
@RTN ®NC

Antenna unit
GA-08
GA-08L

Antenna cable

Power rectifier

1001115 VAC 10.8 to 41
200/230 VAC

Supplied with KGP-90(

Cw-

; Printer
KGP-9001A

Track display
1TD-1500/1700

ez complying with

CW-350/350 | Auto pilot
NMEA-0183

CW-351

CW-352
QOutput :

PS-003A DC power cable
CW-241
AC power cable
VV-2D8

6VDC

CW-350

CW-351

CW-351

Chromascope

1 CVS-106/821/8831
CVS-8815/8816

CVS-8841/8826 series

Chromascope
1 CVS-8814/8805

Marine radar
1 MD-3000
MD-3700 series

_CVS-8821 series

Marine radar
MD-3400/3600
4 MD-3800/3900
MD-3010/3210 series

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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Connection using H-field loop antenna (GA-08/08L and BA-03/03L/03S): Option |

Antenna unit
BA-038

Antenna cable

Antenna unit
BA-03/03L

Antenna cable

Antenna unit
GA-08/08L

Antenna cable

I

—=———x

{ RG-10UY
CW-826 =1 l
o\
i Q=
©® O
- /)
S 2/
Connection using GPS/H-field beacon antenna (GBA-01/01L/01S): Option.
Antenna unit Antenna unit
GBA-01S GBA-01/01L
Antenna cable
]
Antenna cable
RG-10UlY | R
cw-826|| (@ 3)
©
RG-10UY (( @» 55
1T 1 . @
cw-626 [} [ E=xd ] =
Hp— Rl
® O
N [ ),
- >
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Installing Antenna
Selectlng the best site for GPS 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 c¢lose to the antenna unit may causce 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) Atleast 1 meter (3.3 feet) away from the radar antenna.

7) At least 5 meters (16.5 feet) away from the Inmarsat antenna.

) At least 3 meters (9.8 feet) away from the loop antenna.

) At least 0.5 meters (1.6 feet) above the large metal surface.

(
(
(
(
(
(
(
(8
(®

VHF whip antenna

m (13.2 ft) or more 4m (13.2 ft) or more

Recelving antenna
Loop antenna

HF whip antenna _

S~ 1m (33t i
or more 3

m (9.8 ft) or more
Inmarsat antenna

GPS antenna

Qutside the radar beam

1.5 m (4.9 ft) or more (30° to 40°)

*

4m (1321 or

MF/HF reversed L-type TX antenna more y

" Atleast 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.

Guide line

Object Size in diameter ' Minimum distance
Pole 10cm (3 15/16 inches) 1.5 m (4.9 ft)

Pole 30 cm (11 13/16 inches) 3.0 m (9.8 ft)
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 Cable Connections

DGPS NAVIGATOR|
_only available

. Beceiving antenna.

g Antenna unit

.O

S

Power cable =>

[

BN

Power cable
connector

Grounding wire
{not supplied)

|

<= 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 Installation |

Case 1
Shdaitdt

Antenna unit
GA-08

Antenna unit

Antenna unit
GA-08
GA-08L

i c:'a Hose clamp
|
Antenna cable /|
y
// Mast (pole)
/ (not supplied)

Antenna cable
connector
BNC

Screw
(1'-14UNS-2B)

Antenna
extension pole
(not supplied)

GA-08L

|
\
\ Antenna
\ cable
N\

i
el
8
Antenna cable
connector

BNC

50
QU

Mast (pole)

B N

(not supplied)

BA-03
BA-03L
BA-03S
GBA-01

GBA-O1L
GBA-01S

Antenna cable

i

Antenna cable
connector
BNC

KGP-913/913D/GPS-90/90D OPERATION MANUAL - 02
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Selecting the best site for Beacon antenna with its coupler]

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 arca.

Notice for installation

As an installation site, select a place free from any metallic objects.

Install the antenna coupler at least one meter away from the receiver or remote display.

An appropriate installation position for the receiving antenna and coupler is as follows according to different types

of vessel.

* On a sail boat, an insulated aft stay is usable as an antenna.

* In case of center cabin vessel, install the coupler on a side or on top of the cabin.

* On a power boat, install the coupler on the top or side of the cabin.

Select a place where the antenna can be mounted vertical.

Install the coupler as far away from other antennas, particularly transmitting antennas of intermediate or high frequency.
Keep away from the TV set and receiving antenna.

Installation site

Select an optimum position for your boat.

For small fishing boats

? Select an optimum position from A, B, and C below.
A 27 MHz) direction finder Position A (above radar mast)
? (Q) A short antenna cable suffices.

Position B (on mast)

Installation s possible at a high point, but the antenna cable length
may fall short.

Position C (bridge)

A short antenna cable suffices.

Position@

Mount the antenna at least one meter above the yard and as far away
from the transmitting antenna as possible.

PositionB)

Mount the antenna on the end of the bridge and as far away from any

transmitting antennas as possible. Mount the antenna coupler so the

horizontal antenna element will be positioned betow the middle of

the whip antenna.
Position(C)

Tilt the antenna outward at least two meters away {rom the loop

antenna, even this may slightly affect the bearing measurement on
the two MHz band.

Position(A 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 far away rom the
transmitting antenna and a loop antenna as possible.

Tilt outward at least two meters away from the loop antenna, cven
this may shightly 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(A)

Absolutely avord any place immediately below the transmitting
anlenna. )

Position(B)' and(C)'

Scparate as far away from the transmitting antenna. Mount the
receiving antenna so its top end is focated above the transmitting
antenna. Separate as far away Irom the radar mast and other obstacles
as possible.

PositionD”

Absolutely avoid any place surrounded by obstacles.

Position(A)' and®)

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.

PositionC)

Absolutely avord any place immediately below the transmitting
antenna.

RF ground

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 material of the hull.

Steel hull: Connect the grounding wire to the nearest grounding point on the hull.

Wooden or FRP hull: Connect the grounding wire from the antenna coupler to the grounding plate attached to the
bilge. Make sure the length of the wire is kept shortest as possible.

Tip 2: Grounding method
In general there are three ways for grounding as shown in right figure.

Method 1 (Grounding to another equipment):
This method is considered most convenient and simple to implement,

i i i i i Note: Th ding line should be thickest
however, in case the noise level is considerable, its effect may be less Ol NG Touted Shortest as possiie. -

Antenna
than expected. C%L/Jﬂl(% 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 | I
connection is as short as possible and good contact on common Method 2 ’
grounding point. = Method 3 =

Method 3: (Grounding direct to independent bilge ground):

In case you cannot reduce the noise from other source even if the method 1 or 2 is implemented, we recommend the
method 3. This approach reduces the common mode noise by applying direct grounding to the bilge, that should be
virtually common potential. The independent shipis ground should be located nearest to the antenna coupler, and the
ground connection should be as short and thick as possible.

NOTE: The independent shipis ground should be provided with a thick copper plate which is attached
to the bottom of the hull. The ground connection must be routed in a shortest distance.

Tip 3. Reducing the noise from other equipment

When you connect DGPS NAVIGATOR to another equipment, the noise can possibly be induced via connection cables
from the equipment in operation. To eliminate the noise DGPS NAVIGATOR should be bonded to the equipment to
maintain these units at common ground potential. This arrangement may contribute to reduce the noise.
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Tip 4. Reducing the noise from dynamo

The noise generated from dynamo can often Other Anten]na
become a serious interference that worsens the Battery | | || "avigator B0
beacon signal reception. As shown in right figure, = — T DGPS NAVIGATOR
the noise current flows in two different paths, i.e. — 33300; b DCs
Normal Mode and Common Mode, respectively. | Dinamo | , Slomalmodepaise | ) | BeACON

: iorimi ‘ ey
The noise can be _dlscnmlnated from other noise GND n 1 CCommon mode o) GND
source by increasing or decreasing the output of tn] ]

the engine. Should the noise be detected, connect >

the capacitors as specified in right figure. 1t IS Grounding must be made on a common poimb Copper plate ~Grounding line
known that the common mode noise can often : !
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 to verify 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.

\

Receiving antenna and antenna coupler installation|

Case1 Case 2
H<_ Receiving antenna Receiving antenna holding pipe
RA-14 (Screw: W1-14 threads)
(Option) . ﬁ
Receiving antenna
—— RA-14
— (Option) i
Conical spring washer ‘\\— 7
(JIS 1220203-22007) '
——— Mast Conical spring washer——_____
Antenna coupler (JIS 1220203-22007) &
(BA-02) ﬁ ®
—
1% A I
P4 75 Hose clamp L nt((agrxl_gozu)pler\h
} (not supplied)
, Remove groundi
Antenna cable  —1 terngin:l "9 \
Grounding wire -~ & f - Antenna cable i
/ \ Antenna unit holding pipe |
Connector (not supplied) 7}
Connect the grounding wire to the ground terminal of ~ 4
the unit or ship's bottom hull steel plate earth. g/ Connegtor ——v___
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Local Geodetic Systems

The number assigned to each place name is the set values used in the "Selecting a geodetic datum " (page 42).

In alphabetical order In numerical order

Name No.| Name No. No. | Name No. | Name
ALASKA/CANADA 04 | LIBERIAG4 57| oo | wes-84 43 | CHATHAM
ARC 50 29 | MAHA 71 58| |01 | was2 44 | PARAGUAY
ARC 60 30 | MALAYSIA 23| o2 | TOKYO 45 | BRAZIL
ARGENTIN 39 | MALDIVE a8 | o3 | NAD-27 46 | NEW GEORGIA
ASCENSION 31 | MARCUS 35 | o4 | ALASKACANADA 47 | EASTER
AUSTRALIAN 84 06 | MARSHALL 82 | 105 | EUROPEAN 50 48 | MALDIVE
BAHRAIN ' 27 | MASCARENE 73 06 | AUSTRALIAN 84 49 | GUAM 63
BERMUDA 37 | MIDWAY 61 62 | |07 | SOUTHASIA 50 | GUADALCANAL
BRAZIL 45 | MOROCCO 61 | [o8 | SOUTH AMERICA 51 | HONG KONG 63
CANARY 68 | NAD-27 03 | Jog | GREENLAND 52 | DIEGO GARCIA
CAYMAN BRAC 56 | NAD-83 10 10 | NAD-83 53 | JHONSTON
CHATHAM 43 | NEW GEORGIA 46 | |11 | ICELAND 55 54 | SRILANKA
COCOS 28 | NEW ZEALAND 13 12 | IRELAND 65 55 | KELGUELEN
COLOMBIA 38 | NIGERIA 63 | |13 | NEW ZEALAND 56 | CAYMAN BRAC
CORVO/FLORES 165 | OMAN 67 | |14 | EUROPEAN 79 57 | LIBERIA 64
DIEGOGARCIA 52 | PARAGUAY 44| |15 | ROME 40 58 | MAHA 71
DJAKARTA 22 | PHILLIPPINES 19 16 | SOUTH AFRICA 59 | SALVAGE
EAST FALKLAND 76 | PHOENIX 40 17 | SAUDI ARABIA 60 | ERITREA
EAST MALAYSIA 79 | PITCAIRN 69 | |18 | INDIANNEPAL 61 | MOROCCO
EASTER 47 | PORTOSANTO 77| |19 | PHILLIPPINES 62 | MIDWAY 61
EFATE 36 | PUERTORICO 71 20 | ENGLAND 63 | NIGERIA
EGYPT 66 | QATAR 72| fo1 | HAWAN 64 | TRINIDAD
ENGLAND 20 | ROME 20 15 | |22 | DJAKARTA 65 | CORVO/FLORES
ERITREA 60 | SALVAGE 59 | [23 | MALAYSIA 66 | EGYPT
ETHIOPIA 25 | SANTAMARIA 75 | |24 | uaPAN 67 | OMAN
EUROPEAN 50 05 | SANTO 74 | |25 | ETHIOPIA 68 | CANARY
EUROPEAN 79 14 | SAUDIARABIA 17 | [26 | SOMALIA 69 | PITCAIRN
FAIAL 78 | somaLIA 26 | |27 | BAHRAIN 70 | SOUTH CHILE
FLI 81 | SOUTHAFRICA 16| |o8 | cocos 71 | PUERTO RICO
FINLAND 84 | SOUTHAMERICA 08! |20 | ARcs0 72 | QATAR
'FLORIDA 41 | SOUTHASIA 07 | [30 | ARC 60 73 | MASCARENE
GREENLAND 1109 | SOUTHCHILE 70 | |31 | ASCENSION 74 | SANTO '
GUADALCANAL 50 | SRILANKA 54 | |32 | woumA 75 | SANTA MARIA
GUAM 63 49 | ST HELENA 34| |33 | TERN 76 | EAST FALKLAND
HAWAI 21 | SURINAM 83 34 | ST. HELENA 77 | PORTO SANTO
HONG KONG 63 51 | swepen 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 | Fu
IWO JIMA 32 | TRISTAN 80 | |33 | ARGENTIN 182 | MARSHALL
JAPAN 24 | TUNISIA 42 | |40 | PHOENIX 83 | SURINAM
JHONSTON 53 | was-72 01 41 | FLORIDA 84 | FINLAND
KELGUELEN 55 | WGS-84 0| |42 | TUNISIA 85 | SWEDEN
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i Certificate of Limited Warranty =555

.+ Providing you present a valid proof of purchase, SI-TEX Marine Electronics Inc. warrants all parts of each new product against defects in material and :
r=, workmanship under normat use and will repair or exchange any parts proven to be defective at no charge for a period of two years for parts and one 32
i year for fabor from the date of purchase, except as provided below under Limited Warranty Exceptions. :

Defects will be corrected during normal working hours by an authorized SI-TEX Marine Electronics Inc. dealer, service center, or at the SI-TEX office
in St. Petersburg, Florida. There will be no charge for labor for a period of one year from the date of purchase, except as provided below under Limited .
Warranty Exceptions.

This Warranty and Proof of Purchase must be made available to the authorized SI-TEX Marine Electronics Inc. service location or dealer at the time of

| LIMITED WARRANTY EXCEPTIONS

¥ SI-TEX Marine Electronics Inc. will not be responsible for equipment which has been subjected to water or lightning damage, accident, abuse, or misuse
nor any equipment on which the serial number label has been removed, altered, or mutilated.

¢ SI-TEX Marine Electronics Inc. assumes no responsibility for damage incurred during installation.

I+ This Limited Warranty is effective only with respect to the criginal purchaser.

: Any cost associated with transducer replacement, other than the cost of the transducer itself, is specifically excluded from this Limited Warranty.
2% Travel cost incurred will not be accepted for SI-TEX Marine Electronics Inc. products.

THERE ARE NO WARRANTIES WHICH EXTEND BEYOND THE DESCRIPTION OF THE FACE HEREOF.

SPECIFIC EXCLUSIONS

¢ Charges for overtime, stand-by, holiday, and per diem are specifically excluded from the Limited Warranty.

=: Chart paper, stylus, stylus belt, lamps, and fuses are consumable items and are not covered by this Limited Warranty.

Installation workmanship or materials except as provided directly by SI-TEX Marine Electronics Inc. are not covered by this Limited Warranty. )
SI-TEX Marine Electronics Inc. equipment or parts thereof which have been repaired or altered except by an authorized SI-TEX Marine Electronics Inc.
2 dealer or service center are not warranted in any respect. :
=% Transducer, software update, battery, microphone, magnetron, and microwave components and water damage on water resistant VHF radio are items 2%
i excluded from the two-year warranty and are covered by warranty for a period of one year for both parts and labor. o,

: SI-TEX Marine Electronics Inc. will not, at any time, assume any costs or labor charges for checkout or external line fuse replacement or problems not
: found to be at fault in the equipment itself.
" THERE ARE NO WARRANTIES OR GUARANTEES EXPRESSED OR IMPLIED WHICH EXTEND BEYOND THE DESCRIPTION ON THE FACE
* HEREOF, INCLUDING WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE AND MERCHANTABILITY. SI-TEX MARINE ELECTRONICS
4 INC. HAS NO OTHER LIABILITY TO PURCHASE FOR DIRECT OR CONSEQUENTIAL DAMAGE OR ANY THEORY INCLUDING ABSOLUTE
X LIABILITY, TORT, OR CONTRACT. THIS LIMITED WARRANTY CANNOT BE ALTERED OR MODIFIED IN ANY WAY AND SHALL BE .

: INTERPRETED IN ACCORDANGE WITH THE LAWS OF THE STATE OF FLORIDA. THIS WARRANTY IS LIMITED TO THE CONTINENTAL U. S.
A., ALASKA, HAWAII, AND CANADA. !

Mailing Address:
SI-TEX Marine Electronics Inc.
11001 Roosevelt Blvd.
Suite 800
St. Petersburg, FI 33716
(727) 576-5734

HOW TO OBTAIN SERVICE UNDER THIS WARRANTY

To provide greater flexibility, SI-TEX Marine Electronics Inc. gives you the option of obtaining service under this warranty by either: ;
i3 (a) Contacting an authorized SI-TEX Marine Electronics Inc. service station (The closest service station may be found by contacting your dealer of &7
e purchase.)
% OR by
(b} Shipping your equipment prepaid via UPS or truck with insurance prepaid to SI-TEX Marine Electronics Inc. at the address provided below. SI- =
TEX Marine Electronics Inc. will, whenever possible, make all repairs covered by Limited Warranty within two weeks of receiving the equipment
in Florida and return same 1o you, freight prepaid. For parcel post shipment, use post office box address given above.

You must present a copy of your Purchase Sales Slip at the time you request warranty service.

Shipping Address
SI-TEX Marine Electronics Inc.
11001 Roosevelt Blvd.
Suite 800
St. Petersburg, FI 33716

SI-TEX Marine Electronics Inc. is a leader of quality Digital Instruments, LCD and Video Fish Finders, Loran, GPS, VHF Radio, Marine Stereo, and Radar.
For more information, contact your SI-TEX dealer or the main office, located in St. Petersburg, Florida.
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