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

the accuracy of the ranging to the satellite.

» The satellite geometrical position in comparison o the user is expressed in the Geometrical Dilution of
Precision, GDOP (or DOP). Roughly speaking, the more “spread out' the satellites are, the befter
accuracy of the position. When the satefites are bunched together, the position may not be as accurale
as normal.

« GPS receiver usually emplays an algorithm which selects satelites based on the lowest DOP in accor-
dance with saiellites moving.

+ Horizontal DOP (HDOP) is far the horizontal (lat/long) aspect of the error. 2-dimensional navigation.

« Pasition DOP (PDOP} s for both horizantal {latlong) and vertical (altitude) aspect of error: 3-dimen-

For Proper Operation

sional navigation. HDOP vs Range Error
Range Rangs Error (rms)
erol R1 Range Range 60m (200 ft)
ol fp Yeyemor  asm(1sofy |-
30 m (100 1) |-
Range ermol  po 15m(s0f) |- !
Good geometryfLow HDOP Poor geometryHigh HDOP ' 3 6 9 12

Herizontal position uncertainty HDOP

Note:

«The value of DOP changes with time because al! satellites move in orbit. As a result, even if the GPS
receiver is fixed o a cenain point, the value measured by the geometrical position is not fixed at all
limes.

| »When satellites are positioned near the horizon {lower alevation), you cannat receive the GPS signal
because of the interruption by mountains, buildings, etc.

»The GPS signal receplion is nal possible in a room. Please make sure to put the antenna in open site,
away from any obstacles. )

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

t fakes more time to fix position in the following cases.

« When you use your GPS receiver for the first time.

« When the stored orbital datais not suitable for the avaitable satellite, or purged due to lengthy storage.
+ When you use it after moving a long distance.

NAVIGATOR shortens position calculating time by storing the orbital data sent from the available satel-
lites. When you first switch on the receiver, it may take about 15 minutes before the first fix is made.
From the second operafion, the recaiver can fix your position within 2 minute because of stored satellite
data from the previous operation.

When it takes more than 30 minutes, carry out the foliowing operations:

(1) Press the OFF key to urn off the power.

(2) Press and hold 1he POWERMDIM key to tum on the power again.

{3} Press the ENT key while *Checking’ is displayed.

{4) Move the cursar to "1, INITIALIZE® and press ENT key.

Avoid following Tocations or situations:
» A place exposed to direct sun Or near a heating device.
« A place adjacent 1o Magnetic Compass.
« A place exposed to slrong vibration of shock.

Special note for LCD (Liquid Crystal Display)
Avoid following conditions to insure good LCD visibility.

s Long-time exposure to direct sun rays of uv.
» Extremely hot (surrounding temperature more than 50°C, 120°F) or cold (less than 0°C, 32°F)

environment.
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Getting Started

Wen you first use NAVIGATOR, it must receive new orbital data from the Antepna plane
satelliles and it may take approximately 15 minutes to display your position )
(COLD START). Once this step is completed, your position is displayed
immediately any time you wish. To make NAVIGATOR operational {to store
orbital data of GPS satellites in system memory), use the following steps.

Lift and keep the antenna plan \
horizental for position fixing.

i, Pressfor3secondstopoweron.  On-screen messages change in the following sequence
Wik This is to avoid unnecessary  when NAVIGATOR receives satellite signals.

battery consumption by accidental power

GPE Initial message.

ROM Na. EM=Adé | gq|f checking funiction in process.
checking

. GFS Second message.
5 i R;'“ 'k"’ 6xm= A6 | Self checking function completed.
chec
Press to change display contrale

~ (intensity} in 4 levels. GPS Flip up the antenna an the back side

. [Flip up ANTENNA | of the unit to horizontal position so

, 1|before operating . ey .
e that reception of satetlite signals will

Press for 2 seconds lo tum NAVI- Birking not be impaired.

GATORoff. Alldatabelore power-

offis kept in memory fortater use, )

éBIinkswhi1eGPSsaielIitesarebeing
¥ searched or interrupted.

What is failure of positioning? W COURSE
1t signals from three or more satelltes are

. . . No blinkin
not received, your position cannot be lixed. | 0 9

27+54. 0088 When signals from 3 or mote satel-
82°41.613W, |ites are received, present latitude
SPEED  15.0Et | op4isnaitude position withsolid N (or
COURSE  359.9" gitude postiiol

S) and W {or E} is displayed

NAY1

(0P TIMER of MENU B-4 shouldbe cleared
Lwhen batteries are replaced.

Remove internal batteries when
the unit is in storage to avoid
damage by corroded batieries.

The built-in simulator helps you practice operation before you use itinthefield. Only
a power source is required to turn on the unit. You enter the starting position of the
simulated navigationat point number 150inlatlong referring o *Storing Waypoints®
(page 11). Then, turn the unit off, Tum the uniton again by pressing PWR/DIM key
and press "4" key while "CHECK OK’ is displayed on the screen. Your position
draws a cirdle from the position in point number 150 at 10.0ki speed with 0.1 nm
radius. It takes about 3 min. 40 seconds for each circle. You cantry every function g4 position entered

of the unit as it in practical operation. Simply turn the powercfitoget backlonommal - at point number 150.

@eration. .
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How to Find Qut Your Position

ﬁou can find your position by simply reading the present fatitude and longitude on the screen.)

Press this key to recall NAV J— e

{(Mavigation 1) screen. (Btmks posifioning
NAV1 screen : / Present posion
NAVI 27°54.005 North or South latitude

§2°44 824 East or West longitude

SPEED 15.0kt
COURSE 359.9°¢

Note: Positioning interruption

#f NAVIGATOR has failed to receive signals from GPS satellites, it shows speed of zero {0)

but keeps the last LAT/LONG and course data.

» Present position can also be shown as Loran C LOPs (see Page 30 for Loran C LOPs display).
+ Speed can be shown in different units {see Page 20).

— Speed in knots
Bearing in degrees

I'm storing
present
position...

Event key stores position automatically.

Press this key (o store the present position.
You can store up to 20 points. The oldest
data will be replaced with new data when
you've used 20

You can also store the present position
{memory number 000) using MOB key.

Specilied event point
number is shown.

Enter an event number (one of point number 00( 1o WPT~001=
020) you wish to recall. Point number 000 contains 27°38. 145N
£2°43 . 280W

the position data when you have pressed MOB key.

,, Use this key if you have entered )
Jan incorrect number. You can
teenter an event point number. /
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How to Get Distance and Bearing to WPT

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

« Distance and bearing from present position toa WP T or
the final destination

+ Ship's speed and time to go

You can store up to 130 points (numbers 021 to 150).

Present pasition

AN A
Track /

Stored point

Navig :

r Use the following steps (see Page 11 for operation details).

1. Determine your waypoints and/or final destination from sea chaits or other sources.
2. Store latitude and langitude data of waypoints.

3. Craate a roule by combining waypoints and events.

4, Stant navigation.

Waypoint navigation T

e Store event > See Page 8 for storage.
"Prepare o sail. *A buoy! Store this position.”
Power On! Everything OK!" /

> See Page 6 for operation.

L

Setup —
"We'll sail to point 107 to-
day. Set it as waypoint.”

> See Page 17 for setup. .
Waypoint

“Check bearing and distance. ——— . 107
Now, let's go!® - =7

A
Course line

— See Page 15 to store a route,
Route navigation Route navigalioni::? See Page 20 to select route navigation.

Waypoint advance range during C—)> See Page 26 to sel proximity alam.

route navigation  / \ ﬁa

When you enterthe proximity range, / 09;"'

the course is set to the next point
automatically.

10
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Skipping name entry
Point number (021 to 150)

Press t0 jUMp mm CUrsor to
the numeric entry field.

Select 1: WAYPOINT
and the Store Position
screen will appear,

Press until Menu options
1 to 4 appear.

Enterpoint number| "Press to backspace m
(021 10 150) usmg cursor to correct
numeric keys. an input error.

The = cursor moves to longitude field aute-
matically, when entire 7-digit data is entered.

La_ritude o

LAT/LONG
ode

Press to backspace mm

___ZIAE___
Enter a 7-digit data cursor o correct]
i i (™= an input ervor.

using numeric keys. ] |

Longitude

.

Press to enter
latitude and
longitude in
memory.

numeric keys. CUTSO" to correct § | or W for West
q an input error. longitude.

[Enler an B digit data using Press 10 backspace me } EnterEforEast

MENU | :WAYFOINT WPT 107=_ T i07= | .
2:DOPS 27°54 005N
3:6PS * ’ az 44 824W
4:COMP

To store Loran C LOPs data, see the "Displaying Stored posmon
position data in Loran C LOP mode® {page 30). {latitude and Iongutude)

LOPs of secondary station 1

Loran C :
OPs mode =

Press 10 backspace wa Entcr a6-digit data) (The _cursor moves to the secondary
CU“O”(’ COTTeCt using numeric keys. station 2 field antomaticaily, when
an input 3"0" entire 6-digit data entered.

‘_ Press to cgarj LOPs of secondary station 2

incorrect inp
ou can reentar NUMeNIc
data.

Press to backspd(.c

Enter a 6-digit data curbor to correct
using numeric keys, ]1 an nput error.

Press toenter LOPs
data in memory.
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_ Lhanging
You can not edit a waypaint position data when the point number is used as a waypoint or in a route
navigation. NO EPITING message will be displayed.

Point number {021 fo 150)
‘ :

Féss 10 UMD e CUTSOT 1O

the numeric entry field.

Select 1: WAYPOINT|(Enter point
and the Store Position || number(021
screen will appear. 1o 15Q)using
numeric

keys.

™ CUrsor to carrect

&

The wm Cursor moves to longitude field auto-
maticalty, when entire 7-digit data is entered,

Press untit Menu options)
1 to 4 appear.

Press lo backspace _}

an input eror.

LAT/LONG
ode

zl} ﬁcss to backspace w
[Entcr a 7-digit data cursor to cerrect |[ Enter N for North or
using numerjc keys. f aninput error. |\ 8 for South latitude.
\; Longitude °
=6

4
[Enter an 8-digitdata using]f Press to backspace _J

Enter € for East | { Presstoenter latitude

numeric keys. cursor to correct| | or W for West ||and longitude in
IL an input eror. dongilude. memory.
IMENU 1:WAYPOLNT T 107=JACK 10 T 107=TACK 10
27°54 . 003N 27°33.200N
$2°44. 824W 82°H3.145W

y - Stored position
To store Loran C LOPs data, see the "Displaying ore P(la:i!ude and longitude)
position data in Loran G LOP mode* (page 30}.

LOPs of secandary station 1
Loran C I £
Press to backspace wm /Enicr a 6-digit data The mm CLUISOr Moves ta the second-
cur_so rl([)corrcct [ using numeric keys. ary station 2 field automatically,
dr Input error. when entire 6-digit data entered.

Presstoclearan LOPs of secondary station 2
incorrect input. =DE ™ e
You can reenter a nu- = g5y . . :
eric data. Press to backspace mm
Enter a 6-digit data cursortocorrect || Press to enter LOPs
using numetic keys. I'| an input error. data in memory.
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——@aal thesa steps to erase another route dataj——

Route number
{, to 10) . Press to

cancel
erasing.

Select 5: ROUTE and
the Store Route
screen will appear.

(ﬁTeTss to erase the route data. )
Qconﬁrmmg message appears. )
esstodisplay Menu ) (Enter a route number {01 [ Press 10 backspace wm
o cursorto corvect

options 5 to § 8. 10) using numeric keys. J—L an input error.

Press unti! Menu options
1 10 4 appear.

RO”‘," numbet Confirming message

MENU 5 :ROUTE ROUTE: 071008 /014 ROUTB:01-009/014 ROUTE:01-001/000
6 : ALARM * 053102105~ * DELETE? - -+ -
7:CALCULATE 110132091~ YES :ENT - s o
: B:INITIAL s 083—+137-025~ No  :CLR s -+
Data of specified rovte
. - number {fﬁ in this ex-
Press to clear incorrect input. ample) is erased from

You ¢an reenter numeric data, memory.

P to erase both position and route data from
memory The initial screen will appear again.

Locate e CUTSOT ONLO OPLiON 3))

Press this key during the time when Checking or Check OK
mcssage is being displayed. The Initialization mode will start.

Wait a few seconds, and press this key
to turn power supply on again,

(Press to turn power supply off.)

GPS GPS
ROM No. RM=Ad6 * 1)INITIALIZE
checking 2)ENGLISH
YWPT CLEAR
o CUISOF

Note: All waypoints and routes are permanently jost after performing this step.

16
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Once reset, the present position is used as the new point of origin for waypoint navigation.
Waypoint

New origin

Reenter the point number.
I

- NAV2 0.00
(Prcss 10 set the point as WP'I".) ¥107 |+ .00 -
(Press until WPT__ = appcar?) WPT F0#=JACK 10
- i 15.0kt 159.9°

|_..__— Present position

| - (LATALONG or Loran C LOPs)
NAVI 27°54.0058

Waypoint number— %1 0 7

SPEED posilioning interruption
COURSE 359.45° :L See page 7 lo select desired
information.
Cross track error (XTE)
(See page 18))
Waypoint number—\ NAV2 0:72>>> "_J_ Course deviation angle
3107 : $31° {See page 19.)
Number used a5 ——fmm——s,
thewaypoit [WPT 107=JACK 10] Name
Speed——0, 2k t 329.,2° Course
To cancel waypoint navigation, tum WPT to OFF on NAV2 screen. NAV?

“WP" and numbers are ——
cleared (Display Off).  |opp

"OFF" message 15.0kt  359.9°
appears.

'WP' and number NAVI 27 °54.005N
are cleared. ™1 82°44 824w

SPEED 15.0kt
COURSE 359.9°
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Following procedure shows how to set up a new navigation route using previously enlered route number
and route point number. Recall the first waypoint in NAV2 screen, by entering the route and route point
number respectively. If you want to trace back the route, the direction of navigation can be reversed.

Point number to start the route

Point number to start the route Route number {01 10 10)
i Forward roule navigation —
NAV1 | 27°54.005N NAV2 ¢.00 — Backward route navigalion ~—
w132d 82°44.824W F132 - +— Route start point number (005) as
SPEED  15.0kt RTE 01-=0057014 | thewaypoint
COURSE  359.9° 15,0kt 359.9° N ol number of poinits on the route]
NAV1 screen NAV2 screen

You navigate on a route, following the course line, which is automatically updated as you enter
each point. You can also reverse the navigation route to return ko the start point.
Third WPT

First WPT {in route point
(in route point}

Final WPT

Note:
It you have modified waypoint
data in memory, you must sel

Second WPT 0
(in route point) the route again.

Route point number

Enter a routc num- | Select the forward Enter starting | [Press to enter
ber (01 to t0)using || (—+)orbackward (+-) waypoint. route naviga-

numeric keys. route navigation. tion.

l(Press until roule screen appears. )

(Fress until NAV2 screen appears. )

p————Forward route navigation —
E’t;u!tg ? g)m ber Backward route navigation +~
NAV2 0 L Route start point number (005} as the waypaint
F132 70 0 :

Total number of points on the route.

RTE 01—=005/014 -
15 .0kt 3159.9°

<)

~
What is the route point number?
ROUTE: 01005/ 014 Order on the route:
053-+102-+105 Qo - -»(03—
110580017 | g4 006-~
0834137023
007 —008—009—
“T__Point number

LPress W or A key to scroll the screen. )

Example: Waypeint 32 is the Sth
waypoint in this route.

Ak
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Tota distam
Distance to WPT Waypoeint

Next waypoint

Final destination

Waypoint
To switch the display between the distance (DIST) to : . v -
the next waypaint and the tolal distance (T. DIST} to V#zndi 35‘2?{;5&?2 %ngt'ivzr;g‘:;" is shown.
the final destination: When "T.DIST (Tota! Distance)* is shown:
TP : P The total distance required to arrive at final
Positioning has failed or the required dis- P
9999 | 1216 has exceeded 9999 nm, sm, or km. gf:;:"meﬁm s Sh°“’“?9999 Am, sm , km
NAV1 screen

NAY1 27°54.008N
FOB1  HZ'41.613W

Display field 1
Display field 2

] : _ ;
Press until NAV1 Press to dlsplay] Select DIST | {Press to display
SCreen appears. DIST or T. DIST. ) L or T. DIST. | distance in the

specifiedmode.
(Localc un cursor in display field 1 or 2.) —

Press key. *

« Press (4D key.|

To switch the display between the fime to go (TTG)  \wren *TTG Time to Go)” is shown:
to the next waypeint and the total time (T.TTG) | ‘rhe time tog;to the ne)xl waypoint is shown.
required to the final destination:

Next waypoint

Final destination

Waypoint

When "T.TTG (Total Time}" is shown:

99h99m| Posttioning has failedor the in routefime L The fotal time required to arrive al final destina-
"™ has exceeded 99 hours 59 minutes.

tion is shown {99 hours 59 minutes maximum),

NAY1 screen

NAYL 27°54.008N

7083 32%41.613W!

Display field 1
Display field 2

71 o~
Pressuntil NAY L Press to dis| ]ay] [Select TTG | { Presstodisplay
screen appears. TIGorT.TIG. J \or T.TAG, /jtime in the

specified mode.
(Locate wm cursor in display field | or 2) pee
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Alarms

Three functions

» Anchor watch alarm

+ Proximity alarm

« Cross track error {XTE) alarm

Proximity atam Proximity alarm range

-,
L

S~
(A &P 75 set proximily alamm,
/; 07 '.' go to page 26
~ ‘[] |

-

Short beep

(You have approached
the waypoint.}

-"
.
a“
-
o
-
K \
.

To set cross track error (XTE)
alarm, go to page 27.

/—Elarm

XTE alarmrange

Long beep
{You are off XTE range.}| .

Start point
{origin)

Course line

maich alarm

n

To sel a waypoint,
go to page 17.

107 ——
Waypoint

Short beep
{Boat has moved from

ancher watch point.

To set an anchor watch
point, go to page 25.

24
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What is.a proximil |
The buzzer sounds when you have arrived at the waypoint during waypaintor route navigation. This alarm
is set automatically when you have selected the waypaint or route navigation. However, the proximity

alarm does no! operate if its alarm range is set to 0.00 or if an anchor waich alarm has been set. {Initial
set :0.00)

| hear
the alarm
Wavooint e sel int when | arrive,
aypoint or route setup poin el
Se. __D
I O S
i

Preset alarm range

) Short beep

The proximity alam is activated Press 10 1 ”
when you have set the waypoint { fess 10 lemporarily

or route navigation. stop the alarm SOU”dJ Waypoint of route point

,,,,,, e CUTSOT

Select 6: | [ Select &2

ALARM. | | PROX.

Enter an alarm range
@ress to display Menu options 5 to 8. ) {(0.00 to 9.99) using
numeric keys.

MENU ls : ROUTR
5 : ALARM .
T:CALCULATE

£ &:INITIAL

4

61 . XTB 0.00
2:PROX 0.50
3 ANCW .00
4:DGPS | QFF

(Press until Menu options 1 to 4 appear.)

i
Proximity alarm range

Press to clear incorrect input. You cannot operate both proximity alarm
You can reenter numeric dala. and anchor watch alam simutaneously.

— CHUTSOT
I

MENU| 5 : ROUTE
; ALARM
7 :CALCULATE
] $:INITIAL

\ 4

6—1 : XTR 0.00
2:PROX 0.00
3 ANCW 0.60
4:DOPS | OFF

N

Select 6: |{ Select 6-2:
ALARM. (PHOX.

[Press to display Menu options 5 to 8.)

Alarm range is reset to
0.00 and the proximity
alarm is canceled.

Press until Menu options 1 to 4 appear.)

Proximity alarm range
When you set an anchor wach atarm, the proximity alarm is canceled automatically.
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Setup Procedure

- —

1. Waypoinis
Store, edit, copy, and erase waypoints.

6 : ALARM
7 : CALCULATE| *

gee pages 11 to 19).

2. bifterential GPS (DGPS) ....cocoessvrees See page 37.
Select DGPS mode.
Set DGPS timeoul.
Manitor BGPS data.

GPS

Display GPS satellite status.

Switch (2- and 3-dimensional) positioning modes.

Set antennia height (above sea level).

Select datum.

4. Select or remove corrections.
Postiion correction (LAT/LONG or Loran C LOPs)
Compass correction
Set ihe lime difference.

MENU 5 :ROUTE 5. Route

Store, set, cancel, and erase a roule

{see pages 111016 and 2010 23).

: . Alarm

hd 8 INITIAL Enter alarm range and disarm alarms

XTE alarm

Proximity alarm

Anchor waich alarm

EGPS‘aIarm [ Y 1 -1 3 T

. 7. Calculation

MENU 5 : DI SFLAY Distance and bearing between two points
LAT/LONG into LOPs data conversion

8. Initial value setup

Set average constants.

Select distance, speed, and altitude units.
Select and edit the output format.
Set off timer.
9. Display
Select the position indication (LATILONG or Lotan G LOPs).
Select 1/1000 or 1/100 minute in LAT/LONG position.
Accumulated operation time.

L ==

28

You can select an option on the Menu screen in two ways: by direct numeric number entry and by
selection using . cursar. This manual explains numeric key entry for easy understanding, but you can
also use the cursor for option selection. The following compares these two fethods when you check the

allite signal monitor status (page 29) as an example:

GPS sat

Press until Menu
options 1 to 4 appear.

Press until Menu Press to select

Select 31: GPS. )
3: GPS.

— -
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:DISP LIL
:GRI 79E¢-1-4
;LIL UNIT.0O0L
:OP. TIMEOOROD

Prcse to select| Pressto
TILONG mode. Jlenter,

Dis play mode
swi lchmg sequence

Pressuntil Menuop-

; —*L;'Lr*LDF'—-
tions 1 to 4 appear.

You can eo:n'vert bath your gresent posmon iven by GPS and stored position data (waypainis and
event data) from LATALONG into Loran CL Ps

sfa
Press to se- Se]ec
lectLoranC &2 GRL

Pre%s to enter cmer

Enter a (4- Press to enter
digit) Loran C LoranCchain
chain numbcr data.
Fnter the first digit (10 thousand
microseconds) of two Loran C
secondary stations.
9-1:Di5F LOP ~—Chain number

2:GRI 7980-1-41 First digit of two

3:L/L UNIT.00L| secondary sta-
4:0P. TIMEOOROO| gions

Press uniil Menu
options 1 to 4 appear.
MENU 9 : DI SPLAY
[ Press to clear incorrect j
er

You can conven bolh your gresem pesmon jvers by GP'S and stored position data (waypoint and

event data) from LAT/LONG into Loran C L Ps.
1t
Sclect 9: DISPLAY.) (Select Enter a (4-digit) Lo Pres‘a to enter Lo-
9.2 GR!.) iranCchain number ran C chain data.

{Press to display Menu option n9.)
Ay P Enter the firstdigit (IOlhousand microseconds) of
Press until Menu options 1 to 4 appear. ) | two Loran C sccondary stations.

- MENU 9 :DISPLAY 9.1.D1sP Lor —+Chain number
Press lo clear incorrect 2:GRI 9960-4-5| First diait o two
. input. You can reenter B
rumeric data.
ingifg the: tionin NG positis J

3:LL WNIT.008 secondary sta-
You can select the resolution of LATILONG posmon between 1;’1000 minute and 1/100 minute,

4:OP. TIMEQ0BOO| oo
EL d} MENU 9:DISFLAY |
Select Q-SW Pw Press to "———.. -
ULUNIT. ) [LATfLONG mode. JLenter. g7 nise L

Select 9:) Display mode sw1tch1n8 sequenoe 2:GR1 7980 1. 4

‘ Press to display

Menu option 9.
3:L/L UNIT.ON

Press untii Menu
options 1tod appear. | | DISPLAY. r*'lﬁ OOU "U'IG 40P TIMEO ond0|

kY KGP 9/RG-7 OPERATION MANUAL-02



Correction by Loran C LOPs data entry

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

Tt
Enter correct 6-digit Loran C LOPs of
secondary station 1 using numerickeys.

Enter correct 6-digit Loran C LOPs of Press to calculate and display the
secondary station 2 using numeric keys. | | correclionamount in microseconds.

The w cursor moves to secondary station 2 field
automatically, when 7-digit entire data is entered. Present position

ENU 1:WAYPOINT 4—1 : LAT/ LONG
2:DGFS + 1:LOP
3:GPS 1 :MAGNETIC VAR
4 CoMP 4:TIME +000.0 +0€0.0
4—1 : LOP 4—2 : LOP
,} 14249 .9 * ——————14249.9
447123 141123
+000 nl_ +000.0 Hoa1.1] —00i.3
L 1 ]
Correcled position you enter Secondary 2 station correction amount

Secondary 1 station correction amount
Correction of input error - i i

Move . cursor onto incorrect

% Press to clear incorrect input.

number and enter correct one. il fl
Present position Entered position Correction amount
Secondary station 1 14248.8 psec 14249.9 psec +001.1 psec
Secondary station 2 447138 jusec 44712.3 psec -001.5 psec

You cah check the correctidn émounl as follows: :
LATAONG mode Loran C LOPs mode

Press until
Menu options

110 4 appear.

4—1 : LAT/ LONG
27°53 803N
82°45.072W

002055 03.459

i
Press until Menu op-) { Select 4: | Select
_ tions | to 4 appear. COMP. Jl4-2: LOP,

Your posilion has been comected by
The correction amount of 0.205 south 1.5 microseconds to the secondary.
and 3.459 west are shown. Your position has been corrected by

1.1 microseconds to the other secondary.
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mp:

The course and bearing to waypoint are shown in true bearing. You can adjus! the GPS true bearing

to the magnetic compass bearing.

if NAVIGATOR shows:

aring to W
000"

Course (8
219°

Automatic compensation (Initia! setup: Auto)

Inthe Auto mode, the magnetic compass is compensated based on the built-in global magneticvariation
maps. However, avoid using this mode if you are higher than 75 degrees Narth or South latitude,
Also, the compass may have a small error as Lhe systerm contains world maps, Correction manually is

recommended. T ——
4—3 :MAGNETIC VAR

AUTO
+003.0

Anerror (Compensation

Press to select
amount} fromtrue bear-
AUTO mode. ing is shown.

Sclect 43: MAGNETIC VAR.)  (Compass compensation sequence
Auto—~Manual—

Press to compensate
bearing automatically.

Press until Menu
options | to 4 appear.

Manual compensation {Initial setup: 0°)
g \ . = {Selup range: —180.0° to +180.0°)
) = =

4—3  MAGNETIC VAR

oy MANUAL
Press to select }| Move mm CUTSOL 000
MANUAL mode.]| onto + or — symbol.

Press until Menu Selcct 4-3: MAGNETIC VAR.} =3 MAGNETIC VAR
options 1 to 4 appear. MANUAL
+008 .0
An error('oompensatiun
amount} from true bear-
Press to select ){ Enter a(d-digit) compensation| | Press to compensate ing is sgown,
+or —sign. amount using numeric keys. | | the compass manually.

number and enter corect one.

@ Press to claar incofrect input. Correction of inpid error
You can reenter numeric data. y Move . CUISOr onto incorrect
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pe h} {Initial setup: 00:00)

9-1:DISP L/L

2:GRI 7980-1-4
3:L/L UNIT.001
4;0P. TIME0OH00

wa CUFSOT

This function disglays thé" accumulated operation fime with batteries.
Typical alkaline battery's op. time is about 10 hours, and standard
battery's op. time is about 4 hours, when the backlight of the display is off.

Sctect 9: ) | (Select 92 Wlfg)p, ime)|
DISPLAY.) \| OP. TIME. \is reset. )y {ne ynit wil automatically shut of

("Press to display Menu option 9. ) when batteryvollage becomes lower
than minirum operating vollage.

Press until Menu options 1 to 4 appearj

{Initial setup: 00:00)

“You can display your oca t:ir"ne by entaring a time difference from the Greenwich Mean Time (GMT).

See the following chart to determine zone time difference.

{}.

- 1
Selectd:}{ Select Sclect + or ) (Entertimedifference from | [ Press to set the
44: TIME_| | - symbol. GMT using numeric keys. | | time difference.
Press until Menu options 1 to 4 appear. ) Correction of input error
- - ™y @ Move — cursor onto incorrect
Press to clear incorrect input. number and enter correct one.
You can reenter numeric data.
ENU 1:WAYPOINT 4—4 . TIME 4—4 : TIME
2:DGPS
3:GPS * +06:00 * -05:00
£ 4:CoMp I
W21 o CUTSOT 2,12
171615 14l al-21 1] filelled 4358 45 (7] «Rl0k10l411

>,
NE § N Y | \
|2 AW .
5 =3 s
& E 3 E
nE £ /
A A AT 615 (4] a2 -1 Dl+1i42 +31 +4] +5] +6] 47 8149 n
RFLIE Cat RH A
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Sl {Iniial time: 100 sec)

If the correction data from a beacon receiver is intermupted or with errors, NAVIGATOR holds the last
difterential correction for the duration of the time out. You can sel TIMEQUT to 10 to 180 seconds.
However position accuracy degrades as TIMEQUT becomes longer.

, MENU 1 :WAYPOINT
' : , : : 5 2 :DGPS
: 3:GPS
(Select 2-2: TIMEOUT. ) (Frcss to set the timeout. E 4 : COMP
Select 2: DGPS. Sct the imeout (within 010 10 180 ] ¥
i ic keys. 2—:
Press until Menu options seconds) using numertc TE¥s 2 l'l)'([}ll;EOUTOI:O s
110 4 appear. wmm CUTSOT —
ppear. HEALTR 0
40—51—62—73—44

Note: Timeout can be set from 010 to 180 seconds.

Correction of input error
T Move =m CUMSOr antc incorrect
« number and enter correct one.

You can monitor RTCM SC-104 format data sent trom beacon receiver. if the communication fails due
1o baud rate matching error or others, an Error message appears.

MENU 1:;WAYPOINT
2 :DGPS
31:GP8
4 ; COMP

V¥

27—} :DGP§  ON 2—1:DGPS  ON
2 TIMEOUT 203 2 TIMEOUT 208

“

ALTH 0 HEALTH
3 | Brrer
I
Normal display Error display

HEALTH indicates health status of reference station.
0 is best. Refiability degrades as the number increases up to 5.

& indicates reference station not monitored.

7 means reference station not working.
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When you enter a Loran C chain number and the first digit of two secondary slations, NAVIGATOR
calculates the Loran G LOPs based on the specified LAT/LONG data and displays the LOP values.

Loran C chain the two Loran C sec-

] |
Enter a (4-digit) Enter the first digit of
number. ondary stations.

(Select 7: CALCULATE. )

(Prcss until Menu options 1 to 4 appear.

o

i

|
Enter a (7-digit) latitude
using numeric keys.

Emter N for north or
8 for south latitude.

The e CUrSOT MOVE O
longitude field autornati-
caily, whenentire 7-digit
data is entered .

Press to calculate
and display LOPs.

Enter E for east or
W for west longitude.

Enter an {8-digit} longitude
using numeric keys.

6 : ALARM ’ --------
7: CALCULATR EERIEE
H 8:INITIAL P e
 CUPSOT
7—2 : L/ L~LOP 7—2 : LI L+LOP 72 : LI L+LOP
’ g910-1-4 * §970-1-4 * £970-1-4
N 271°54 . 008N . —11087.5
s 82°41.613IW S1488.2
]

1
LAT/LONG data used Converted Loran C LOPs
tor LOPs conversion

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

[The calcutated Loran G LOPs are hetd until NAVIGATOR is switched ofﬂ

Note : You must have a real-time GPS position to use this feature.
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Troubleshooting Guide

Gf NAVIGATOR does not function properly, check the following items. 1f the problem conlinues, calt for sewioe.)

Check the foliowing points:
* Blown fuse
* Low battery voltage
» Poor contact of external power cable to display unit
» Poor contact of external power cable to battery socket

Always turn Of the power supply
@ARNINGI before replacing the fuse. Re{j\ iead

External power cable
{with fuse)

Black lead

No information appears on the screen (durin
Check the following points.

« The antenna cable may not be connecied securely between the antenna and receiver.
+ It signals nat received, or key operation not effective, try the following steps.

MR GPS
s ROM No. EM=A46
- checking
Waitiorafowsec-' Move um Cursor [ Press to initialize
onds, and turn| onto option 1). |{ NAVIGATOR. | wmcursar
power on again_.J GPS
" Press thiskey during thetime when Check-
E’O‘isz:oot&m ing or Check OK message is being dis- -i-; 113::}3 g;l ZB
: ayed. it i i1l start.
played. The initialization mode will st 3)WPT CLEAR

When the above procedure is carried out:

* The stored posilion data is NOT los! even when you perform these steps.
« The present positioning data is erased and NAVIGATOR returns to the initial setup.
re inilialized and you need to set them again

Selite

ROM No. EM=A4§
checking
£

ROMchanged A checksum arror has occurred.
_ RAMERROR A RAM eror has occurmed.
“#7}| |EARRAMadrs  An error has occurred in backup AAM.

Erormessage diply area A La)" " anKGD.&7 rlamalenttoscoouted |

RTC ERROR An RTC operation emor has oogurrad.

* it you have replaced the ROM chip, the ROM changed message may appear. In this case, turn on
the power swilch again.

+ It display of ERROR message s in the above table, CHECK START and END checksum is se-

| quentially repeated, call for service, N
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Specifications

GPs

Receiving frequency

1575.42 MHz +1 MAz

Receiving channel

Digital 11-channel paraliel/sequential

Receiving code

C/A code

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

Accuracy Position | 15 meters RMS (without SA}, 180 meters 2DRMS (with SA)
(PDOP=3)  Velocity |0.1knot RMS {without SA)

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

b'|sp a.‘.(..- ) s

LCD with backiight (16 X 4 characters, usual picture area: 56.9 x 27.2 mm)

Display mode NAV1, NAV2, NAV3, MOB (Man Over Board), MENU

Position data dispiay | Latitude/longitude in increments of 1/1000 minute or convered Loran C
LOPs

Differential ON, OFF, AUTO

Navigational display

Speed, course, velocily made good/course made good/etapsed time, alti-
{ude, distance/bearing/cross track error/course deviationftime to go 10
waypoint, total time o go and distance on route, DOP value, present time
(UTC or LTC), satellite status, distance/bearing between two paints, MOB
display, operation time, off timer

Instant {(event) memory

20 points

Waypoint memory 130 points {usatle as waypoint}

Route memory 10 routes (Max. 130 waypoints) with reverse trail

Alarm Proximity, cross track efror, anchor watch, DGPS

Position compensation |latitude/longitude, Loran C LOPs, Datum

Magnetic compensation |Auto or manual

Parameters LOP conversion, memory of waypoints and name (up to 8 lefters), selection
of measuring unit {nm,sm,km), antenna height, averaging (smooth) factor,
position mode {2D or 3D automnatic selection)

Input data format RTCM SC-104 (for DGPS: 4800 baud rate)

Output data format NMEA-0183 (AAM, APB, BOD, BWC, GGA, GLL, GSA, G5V, GTD, RMB,

AMC, SGR, VTG, WOC, WPL, XTE, and ZDA}, NMEA 1, NMEA 2, CIF,
SHIPMATE 0183

Data output inferval

1 second (CIF, SHIP, and NMEA 1}, 3 seconds {NMEA 2), and 1 to 98
seconds selectable (NMEA-0183)

Data level RS-232C

Memory protection By buill-in baﬂery

Power supply 4AA alkaline/mangan batteries or 9 to 35 VDC
Power consumption 2 W or less {910 35 VDC)

Environmental candition

Display unit: -10° 1o +60°C {14° o 140°F)

Antenna unit: -30° to +70°C (-22° 10 158°F)

« Specifications subject to change without notice.
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Scale differs among drawings.

. B5(338)

[ wleissle)

‘}ﬁ
|

oOooo0o
oo0ooo
QOOOQCO,

T

?'—a@j

% (3 9/16)

138 (5 7/16)
178(7)

L L

J (3!16 Dia -4 holes)

L 99(37/8)

495“-F
/

/
2

227 (815/16) "

.c-g_‘i ——L
| 38, 40 |
(1 17211 9116 j Waight: 0.4 kg (7/8 Ib)
L 88(31/2) Unit: mm (inch)

L
4

Plug in the connector to the
end with the correct polarity.

Red POWER [+}91035VDC
Black POWER (-)

Gray DATAOUT

Blue DATAIN

White DATA GROUND
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Attach the wrist strap as shown for
hand carry convenience.

01

. J Carrying soft case

(1) Pass the belt end through the ring at
side of carrying soft case.

{2) Pass the belt end through the ring on
the bell.

Bracket

Knob

t Opfional - Not included

{1) Install the base with screws supplied
at desired installation site.

{2) Set the bracket at desired angle and
set it using the knob.

(3) Stide unit to the bottom with the guide
rail fitting into the groove.

(4) Secure the unit to the mounting
bracket with the fixing screw.
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Connedor plug
(7} Remove the twisted wire tape and pull out
p: the connector through the gasket.

{B) Before making a connection, each half of
the connector cover case should be at-
tached to the end of both cables as illus-
trated,

Antenna extension cable

{8) After wrap up connector junction by self
adhesive tape supplied in kit, close the
case by twisting from both sides.

Self adhesive tape

{10} Put adhesive tape at both end of the case
for sealing.

(11) Secure tie-wrap of the mounting base.
Then attach both mounting bases to in-

Attached to the slallation place with adhesive material at
{cable clamp} installation plane T~ the bottom.

Mounting base
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Local geodetic systems

Name Name . Name
ALASKA/CANADA |04 |LIBERIA 64 57 CHATHAM
ARC 50 29 | MAHA 71 58 PARAGUAY
ARC 60 30 | MALAYSIA 23 BRAZIL
ARGENTINA 39 | MALDIVE |48 NEW GEORGIA
ASCENSION 31 |MARCUS 35| 04 | ALASKA/CANADA EASTER
AUSTRALIANB4 |06 |IMARSHALL | 82]|05|EUROPEAN 50 MALDIVE
BAHRAIN 27 | MASCARENE 73|| 06 | AUSTRALIAN 84 [ 49] GUAM 63
BERMUDA 37 |MIDWAY &1 62|07 [ SOUTH ASIA 50 | GUADAL CANAL
BRAZIL 45 |MOROCCO “161]] 08 SOUTH AMERICA | 51| HONG KONG 63
CANARY 63 |NAD-27 03 || 09 | GREENLAND 52 | DIEGO GARCIA
CAYMAN BRAC |56 |NAD-83 10|| 10| NAD-83 53| JOHNSTON
CHATHAM 43 |NEW GEORGIA | 46| 11|ICELAND 55 54| SR LANKA
COCoS 28 [NEW ZEALAND | 13| 12 [ IRELAND 65 55| KELGUELEN
COLOMBIA 38 | NIGERIA 63|[13[NEW ZEALAND | 56| CAYMAN BRAC
CORVO/FLORES |65 |OMAN 67|(14 [EUROPEAN 78 | 57 | LIBERIA 64
DIEGO GARCIA |52 | PARAGUAY 44| 15| ROME 40 58| MAHA 71
DJAKARTA 22 |PHILLIPPINES [ 19|16 SOUTHAFRICA | 59 | SALVAGE
EAST FALKLAND |78 | PHOENIX 40|[17SAUDIARABIA | 60| ERITREA
EAST MALAYSIA |79 [PITCAIRN 63 |1 18 INDIAN/NEPAL | 61 | MOROCCO
EASTER 47 |PORTO SANTO | 77| 19| PHILLIPPINES 62 | MIDWAY 61
EFATE 36 |[PUERTORICO | 71|20 | ENGLAND 63 | NIGERIA
EGYPT 66 | QATAR 72121 [HAWAIl 64| TRINIDAD
ENGLAND 20 | ROME 40 15 1| 22 [ DJAKARTA 65 | CORVO/FLORES
ERITREA 60 | SALVAGE 59 [ 23| MALAYSIA 66| EGYPT
ETHIOPIA 25 [SANTAMARIA | 75](24 | JAPAN 67 | OMAN
EUROPEANSG |05 |SANTD 74|/ 25 [ETHIOPIA 68| CANARY
EUROPEAN79 |14 |SAUDIARABIA | 17]]26|SOMALIA 69| PITCAIRN
FAIAL 78 | SOMALIA 26 || 27 | BAHRAIN 70| SOUTH CHILE
Al 81 |SOUTH AFRICA [ 16]i 28| COCOS 71| PUERTO RICO
FINLAND 84 | SOUTH AMERICA | 08|{ 29 | ARC 50 72| QATAR
FLORIDA 41 [ SOUTH ASIA 07|[30ARC 60 73| MASCARENE
GREENLAND 09 |SOUTHCHILE | 70![31 | ASCENSION 74| SANTO
GUADAL CANAL |50 | SRI LANKA 54|32 WO JIMA 75| SANTA MARIA
GUAM 63 49 | ST. HELENA 24|[33|TERN 76| EAST FALKLAND
HAWAIL 21 | SURINAM 83|34 [ ST. HELENA 77| PORTO SANTQ
HONG KONG 63 |51 | SWEDEN 85| 35 | MARCUS 78| FAIAL
ICELAND 55 11 |TERN 33| 36 | EFATE 79| EAST MALAYSIA
IRELAND 65 12 [TOKYO 02|37 | BERMUDA 80| TRISTAN
INDIAN/NEPAL |18 | TRINIDAD 64 (38 | COLOMBIA 81| Fiot
IWO JIMA 32 [ TRISTAN 80| | 39 | ARGENTINA 82| MARSHALL
JAPAN 24 | TUNISIA 42| 40! PHOENIX 83| SURINAM
JOHNSTON 53 [WGS-72 01|41 | FLORIDA 84 | FINLAND
KELGUELEN 55 | WGS-84 00| | 42 | TUNISIA 85| SWEDEN

52
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