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SECTION 1

INTRODUCTION

1 .0 General

Congratulations on sdlecting Raytheons NAV 398 for Loran-C/GPS navi-
gation aboard your vessd. We are sure you will enjoy using this ultra modern,
full function, and compact navigation sysem. The NAV 398, with its large
STN LCD display, excellant graphics, on-sceen prompts, and oversized soft
silicon keys, provide simple operations to guide you through the various
navigation functions. From the moment you turn on the NAV 398, you will
be surprised at how easy it can be to use this Loran-C or GPS Navigator.

The NAV 398 is a feature-packed Navigator that operates with inputs from
the Raynav 508 or 508A Loran-C sensors, or with the Raystar 108 8-Channel
GPS sensor, or with both sensors together. One key press gives you quick
access to dther navigation system.

The NAV unit includes storage for up to 500 waypoints and 10 route plans
in the NAV unit’sinternal memories. The[EVENT] key stores your present
position as a waypoint ingtantly with a single key press. The[MOB](Man-
Overboard) key not only stores an ingtant pogtion with one key press, but
activates a specid display to steer you back to the MOB location. A specia
Dynamic CDI display provides a 3-D effect for steering to destinationsin
the route; even showing turns in the route and waypoints along the way.

1.1 About This Manual

The purpose of this manud is
to provide you with the most
important information for ob-
taining the best operation and
performance from your NAV
unit. Please take the necessary
time to read the various sec-
tions.
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In the event that you are using a Loran-C Navigator for the first time, please
refer to the Raynav 508/508A Loran-C Sensor ingruction manua for basic
loran information. The Introduction section of the 508 manual includes a
liging of common Loran C Terminology used with loran.

If your NAV398 is udng the RAYSTAR 108 GPS Sensor, the Raystar 108
instruction manua includes a generad description of the GPS sysem which
may also be helpful. The Raystar 108 GPS sensor is compatible with
Raytheon’s Differential Beacon Recelver. If you have added the DGPS
Recelver to your system, a simple explanation of the US Coast Guard's
DGPS system is included in that manua for your reference.

Section 2 of thismanual contains important information concerning the
installation of your new nav unit. Although the typical installation might
seem draightforward and smple, we highly recommend that this section be
read completely and the guidelines for installation be closely followed to
assure a more trouble free and efficient operation of your new unit.

Section 3 covers the Operations of the NAV 398 and is intended to get you
thoroughly familiar with the unit's controls and display formats. The NAV
398 uses many on-screen prompts to help guide you through operations and
logical key operations, which should be easy to remember.

The best way to learn about your NAV 398 is to dive right in. You can't
damage the unit by randomly pressing the keys, so don't be afraid to
experiment. If a any time the results appear confusing, just press the
key and dtart again.

Section 4 contains technicad information concerning some basc care and
maintenance for your unit. In the event that the unit should ever require
repairs, it is recommended that these services be provided by an Authorized
Raytheon repair facility or by the Raytheon Factory Service Center.

Before proceeding to ingtal this unit, please take a few moments to fill out
the warranty registration card located behind the front cover of this manud.
You must return this card to Raytheon Marine Company to assure the
registration of the warranty for your nav unit. The postage is prepad if the
cad is maled within the USA.
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SECTION?2

INSTALLATION

2.0 General
Although your nav 398 isdesigned to the highest levels of quality and

performance, it can best atain those standards only when it has been properly
indtalled. This section provides the user with practicd guiddines to asss in
the planning and the ingtalation of the NAV 398 aboard your vessd.

2.1 Unpacking and Inspection
Use care when unpacking the unit from its shipping carton to prevent
damage to the contents. It is aso good practice to save the carton and interior
packing materia until the unit has been ingéled on the vessel. The origind
packing materid should be used in the unlikely event that it is necessary to
return the unit to the factory.

2.1.1 Equipment Supplied
The table below ligts items that are included with your nav 398. If an item

IS missng, contact your Raytheon deder for assistance.

ltem Description Part Number Quantity
! NAV 398 Display G263746-1 !

2 Power Cable CQC-4737 l

3 Instr. Manual G263746-5 1

4 Spae Fuse MF60NR-2A 2

5 Yoke Bracket MTDO005707 !

6 Yoke Knobs MPTG30012 2

7 Hardware Kit
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2.2 Display Installation
2.2.1 Choosing a Location
When choosing the location to mount the nav Display unit, please consder
the following criteria for the Ste

o The best location to provide ease of operation and viewing of the unit.

o The best location to provide protection from the elements of the
environment. Even though the nav 398 is designed to meet the toughest
USCG waterproofing specifications, common sense dictates that it
should be mounted, whenever possible, so that it is not exposed to the
direct effects of sat soray or the hot sun.

o The best location with the most separation from sources of interference.
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The unit can be mounted to a chart tabletop, suspended from the overhead,
or dtached to a bulkhead using the yoke bracket supplied.
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2.2.2 Mounting the NAV Unit
Use the following steps for yoke mounting of the
NAV Unit:
1. Loosen the yoke knobs on each side of the
unit. and remove the mounting yoke bracket.
2. Pogtion the bracket to the mounting surface
and mark the holes for the mounting screws.
3. Mount the bracket with the screws supplied.
4. Slide the unit back into the yoke and secure

in the desired viewing position by MOUNTING >
tightening the yoke knobs. IN THE YOKE BRACKET
@
O ——— 4 HOLES .25" O+

.9g" 1.89"
o - ot B |
I =0 o

[HIH|

I 8.07"

2.2.3 Flush Mounting
The display can dso be flush mounted in a console using the Optiona Flush

Mount Kit (M95990) or the Trim Ring Kit (M95995) to give a more finished
look to your ingdlation.

TRIM RING
CONSOLE MOUNTING

M95995 N

N
M95990 A ssonews Si3 |

L 4

FLUSH MOUNT KIT

1. Seect the desired flush mounting location. A clear, flat area of a least
9" wide by 5" high having at least 5" of clear depth behind the pandl is
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required. When using the Trim Ring Kit, add 3/4" to the width and height
clearance  dimensions.

CAUTION
Make sure there are no hidden electrical wires or other items behind the
desired location before proceeding. Check to see that free access for mount-

ing and cabling is avallable.

2.Using the dimengions for the cutout hole shown,
draw the pattern for the cutout hole on the console.

3. Drill two 1/2" pilot holes ingde the cutout guide
aea a diagona corners.

4, Usng an gppropriate saw, cut aong the outside
of the cutout line.

5. Remove the yoke knobs and the yoke and the rubber spacers from the
cabinet. If usng the Flush Mount Kit verify that the unit fits correctly into
the cutout. If using the Trim Ring Kit, attach the Trim Ring, then test fit into
the cutout. It may be necessary to notch out some clearance in the cutout to
pass the trim ring hardware through the panel.

7. Complete the ingtallation of the DC power cable, data output, and sensor
wiring into the console as per section 24 of this chapter. Be sure to dlow
some dack in the cables for service to the eguipment when necessary.

8. Connect al cables to the unit rear pand.

9. Insert the NAV unit into the panel. Use aflat washer, locking washer,
and nut on each stud and secure to the console. In some cases you may prefer
to apply a light coat of RTV sedlant around the cutout to sed the console,

2.3 Electrical Connections

The sandard connections which are
normaly made to enable the NAV 398
to operate are the ship's DC power, to
either a Raynav 508 or 508A Loran-C
sensor or to a Raystar 108 GPS sensor
or both. The NAV unit can dso supply
NMEA data to other equipments. The
next sections discuss how to make
these  connections.
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2.3.1 Power Input
The nav 398 isintended for use on vessels with 12 VDC power systems

and can operate as long as the DC supply is maintained between 10 and 16
volts. The DC power system can be “negative’ ground or have both postive
and negative supply lines “floating” above ground. The NAV 398 is_not

intended for use on "positiv:" ground_vessels.

A 6 foot cable assembly containing wiring for the DC power and Data
Output is supplied with your display unit and in many cases will be adequate
to reach near the source of the 12 VDC power.

For best noise immunity
from other shipboard elec-

tronics, if possible, avoid 175y C\s WHITE DATA IN +
grouping the power connec- 2 OO - YELLOW DATA OUT+
tions on the same circuit GREEN DATA OUT=
breaker with radar, radio, or 3 o BLACK -12VDC
echo sounder power leads. FUSE__ RED +2yDC
The NAV unit’s wiring BROWN DATA IN =
should be kept separate as

much as possible from other Power Cable Wiring Diagram
devices.

Although the nav unit's power consumption is typicdly less than 5 waits,
if the power leads need to be extended more than 10 feet, the wire size of the

leads should be increased accordingly to minimize line losses. For cable runs
of 20 - 35 feet #12 AWG wire is recommended.

| OBSERVE PROPER POLARITY! |

The RED wire should be connected to the POSITIVE (+) source terminal;
the BLACK wire should be connected to the NEGATIVE (-) source
terminal If the power leads are accidentally reversed, the in-line fuse will
blow. If this happens, recheck the polarity of the connections with a voltmeter
(VOM) and, if necessary, reverse the leads for proper connection. Replace

the fuse.

232 Sensor Connections
The sensor units used with the nav 398 normally obtain their 12VDC

operating power input from the nav unit and, when the nav unit has been
turned ON, the sensors can then proceed to locate and track signals and
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provide ship’s L/L position data on their own
without other input requirements.

In atypical installation, the 6-pin GPS sensor
connector is plugged directly into the jack labeled
"GPS" on the rear of the cabinet. The 5 Pin plug
of the Loran-C sensor is connected to the jack B
labeled “LORAN".

If you are using the Raystar 108 GPS sensor —
together with the DGPS Beacon Receiver, the "Y" '

cable lead marked “Display” plugsinto the GPS ——
jack.

233 Interface to External Navaids
The Power cable assembly (shown in the figure) includes two wires which
can provide an output of _NMEA Q183 formatted data or _SeaTalk data for
other navigationa equipment such as radars, auto-pilots, video sounders, and
plotters. Since the NAV unit outputs one data or the other, the same
connections are used for either NMEA or SeaTalk data. The wires are
maked and colored as follows:

YELLOW = DATA+
GREEN = DATA «

The NAV 398 may supply NMEA 0183 data for up to three external
equipments. Navaid devices connected to this output can receive the follow-
ing NMEA 0 183 sentences:

If LORAN Sensor is in use
GLL, GTD, RMA, RMB, VTG, APA, APB, BWC.

If GPS Sensor is in use
GLL, RMC, RMB, VTG, APA, APB, HSC, BWC.

When SeaTalk data is used, the nav unit provides: magnetic variation,
COG, CrossTrack error, Lat/Long, GPS datus data (including HDORP, fix
status), SOG, waypoint #, bearing, and distance, Arrival alarm, and MOB

signds to the SeaTalk bus

External navigation equipment requiring NMEA 0183 data inputs nor-
mally obtain their required data via connection to the nav 398 data output (
yellow & green ) wires. However, some users may wish to operate the GPS
(or Loran) sensor unit directly with other navigational equipment capable of
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accepting position data in the NMEA format. Please refer to the Raystar 108
or Raynav 508/508A indruction manuas for details on making this type of
interconnection.

Data Input

One fegture of the NAV398 is to transfer the waypoint and route memory
contents of the internal memory to externad computer files and to re-load the
memory from the computer.

Downloading of files occurs through the Data Output connections (Green
and Ydlow wires). To Upload files into the NAV unit the Data Input wires
of the power cable assembly should be used. Make connections as follows:

DATAIN + = WHITE
DATA IN - = BROWN

The data Input must be in the NMEA 0 183 format using the WPL and RTE
sentences.

234 Ground Connection
One important need in any indalation is to obtain the cleanest, noise-free
signals possible, for measuring and calculating your position. Part of this
requirement can be met by assuring a proper connection from your NAV unit
to the ship's ground system. The ground system provides both a completion
of the sgnd path for the sensor and a drain for noise sources.

There are two separate wires labdled “GROUND” in the cable assembly.
Both the WHITE and BROWN wires should be connected to the nearest
connection point of the ship's RF ground system.

Normally, on a sted hull boat, a good clean connection to the ship’s hull
makes a sufficient ground. On fiberglas or wood hull vessals, connection to
a ground plate or to the engine block or other bonded groundwork should
provide acceptable grounding.
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SECTIONS

OPERATION

3.1 General
This chapter provides ingtructions for the operation of your new NAV 398

LCD NAvigator unit.

We think you will find the operation of the nAv 398 to be easy and
draightforward. The approach to take in becoming familiar with it's opera
tion is one of relaxed confidence. The unit is quite “user friendly” and relies
on screen prompting to guide you through the operations and set-up menus.

As you progress through the operating section, take time to practice each
function of your NAV398. Study the illustrations and repeat operations, if
necessary, until you have become comfortable and confident. Time spent in
becoming familiar with the unit will srengthen your knowledge, confidence,
and il in using this full-festured NAVigator where it counts....afloat.

Thank you for selecting one of
Raytheon's fine NAvigation products.
Great care and effort has been put into
providing you with a useful, attractive
design. We are sure it will provide
many years of valuable NAVigation
data and trouble free operation.

3.2 The Keyboard
The Nav 398 is desgned for smple
operation, but if you should ever become confused over which display you
are on or, if you get lost while performing various operations or entries,usu-
dly presing the [BIlHAR] Weys return you to the Position display
or the familiar Main menu.

One other item to remember about the keyboard is that a “vaid” or correct
key press is confirmed by a single audio “beep” tone, while if an invaid or
wrong key is pressed, a series of multiple “beeps’ will be heard. If this
happens, just check the screen again and pick the proper key operation.
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The keyboard consists of 15 silicon rubber keys. Some of the keys carry
dua labds such as[POS/TJor[WPT/]keys and are normally used to enter the
main operations of the NAv unit. The numeric operation of the key is used
once you have entered the main oueration. Notice that some keys such as

{ ENTER| and[CLEAR Jor[MENU] have only one label and perform only one
operation when depressed. When Menus are on screen, the]WPT/4), |GOTO/7|
and the[G/L/0] keys are softkeys used to activate sdlections on the menus

KEY PURPOSE
Turns power On/Off; activates Contrast/Lite menu .
ENTER Accepts data for entry;
Reverts to Main menu or POS display; resets numeric
vaues to O; slences audio beeper.
POS/1 Sdects Pogtion digplays, sdects digit 1.

Sdects NAvigation dilays sdectsdigit 2.
Selects a waypoint as a destination;selects digit 3.
Sdects Waypoint entry function; sdects digit 4.
Sdects Route functions, sdects digit 5.
Memorizes ship's present pogtion into designated
Waypoint memory; sdects digit 6.

Sdects dedtination waypoints, sdects digit 7.
Sdects Plot Mode display; sdects digit 8.

LARM/9 Sdects Alam menu; sdects digit 9.

Sdects Loran C or GPS operations, sdlects digit O.
Selects menu  operations.

Sdects Man-Overboard specid  darm  function.

ablFlial ===z
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3.3 Basic Operations
Now that the nav unit has been properly installed and the keypad layout
has been described, we should be ready to begin learning the basic operations
of the unit. So, let’s press the power key and get going!

3.3.1 Turning Unit On/ Off
To turn the unit ON, press the[PWR]key.

To turn the unit OFF, pressthe [PWRJkey and[ENTERJkeys sSimultaneoudly.
The LCD screen will go blank and the unit will be OFF.

332 Contragt/Backlighting Level Py
The LCD display contrast level and the keypad
llumination may be adjusted for dusk or night CONTRAST e

use and viewing. While the unit is ON, just press
the[PWR] key to turn the backlighting menu On.
The Backlighting menu is only temporary and
will disappear when 7 seconds have elapsed
with no keys pressed.

HI LO LITE »
PRESS CLEAR TO EXIT

3321 Contrast Setting

When the BackLight menu appears, use the] WPT/4]and|GOTO/7] keys to
vary the contrast level of the LCD for best viewing. The level ranges from 0
to 15. The[WPT/dkey increases the contrast level;[GOTO/]key decreases the
contrast level, as the arrows indicate.

3.3.22 Backlighting
Use the[G/L/0]key to highlight HI, LOW, or OFF. The selection becomes
the active choice when it is backlighted in the menus.

3.3.3 Auto Start-up
Each time the nav 398 is turned “ON”, the NAV 398 ID screen indicates

operation has begun. While this screen is in view, the nav 398 is beginning
an interna self-test to verify that the Loran-C sensor, GPS sensor, or both (if
connected) are working, as well as testing its own internd memories.

The NAV 398 ID screen usudly appears for about 3 seconds. The smaller
characters on this screen show the version of the operating software program
used inside the nav unit. This version number is handy information to
remember should a problem develop within the unit.
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AAN

I ROM oK
NAV 3@ Nﬂévo
VERSION VERSION 1.0 RAM OK
SENSOR OK
NOW TESTING
L
!

TO SIGNAL SYAYU.9 (IF NOT TRACKING)
TO POSITION DISPLAY IF TRACKING.

The ID screen is then followed by a second screen which advises that the
SELF TEST is in process, and a third screen prints the sLF TEST results .

The Auto Start-up program can be interrupted anytime by pressing the
[CLEAR][POS /1][NAV/2] |CDV3] or[PLOT/S] keys.

The Signal Status screen provides areadout or the progress made by the
snsors in acquisition and tracking of the sgnals. Once full sgna lock-on
has been achieved, the screen switches to the Position display, the Auto
Startup  sequence is completed, and norma operation is underway.

334 Sdecting Loran/GPS Mode

One key feature of the NAv 398 is that the unit can be either a loran or GPS
depending on the type of sensor that is connected, or both, if a sensor for
each system is attached. Normaly, if only one sensor is used, the unit detects
the type of sensor and automatically puts the Nav unit into the correct system
mode during the Auto Start-up program. If both the RayNAV 508/A Loran-C
and Raystar 108 GPS sensors are connected, .each system will always be
operating and normally tracking sgnas and ether system can provide your

postion and NAVigation data indantly.

The[G/L/0] key is used to toggle the unit
between the two system sensors. The systems
can be changed anytime you are on the POSi-
tion, NAVvigation, CDI, or PLOT modes.

When the GPS mode is selected, “GPS’
characters become illuminated aong the bot-
tom left edge of the LCD display and the
|atitude/longitude postion and ship's course
and speed data is then GPS derived.

N34 14. 714
w 118 35. 236"
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If the Differentidl Beacon Receiver is connected and tracking the beacon
dgnd "DGPS" is indicated in the message window. The latitude/longitude
readouts will include the differentid corrections for greater accuracy.

When the Loran-C mode is selected, the “LORAN” characters will be
illuminated adong in the message window of the display and the L/L postion
and ship's course and speed daa is then Loran-C derived.

When both GPS and Loran sensors are connected, the nav unit dways
sdlects the sensor that was “last used” when the power is turned ON. If its
the very first time the unit is used and both sensors are connected, the GPS

Is dways sdected as the priority system.

3.4 Initializing Sensors
Although the RayNAV 508 Loran and Raystar 108 GPS sensors are capable

of finding the latitude/longitude postion once they have been powered up,
a the very first power-up following ingalation or after a Master Rest, the
postion finding process may take up to 30 minutes or more. This startup time
can be reduced to some degree by entering initidization information into the
sensor’'s memory. The process for initializing each sensor appears in the

following paragraphs.

The very first time the NAV o
unit is operated, or following N S LATIOES AR

a Master reset of the unit, the %7 N e

screen will prompt you to en .

ter your “estimated latitude”  * (el §
coordinate followed by entry Wk Gl oG x il
of the “estimated longitude” s 3
coordinate.,, Once you've en-  letonenuoes —
tered this information into the % T \oemessETo

$ensors via the NAV 398, the DATELNE

sensors should be able to find
your location more rapidly.

The loran sensor only needs the initid L/L input and should typicaly lock-in
in 3 to 5 minutes. The GPS sensor dso needs the initid L/L input and prefers
to have the Date and Time and Antenna height information as well for quick

acquistion and tracking.
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The sensors aways dore the Lat/Lon postion in memory. The next time
you use the nav unit, the only thing you'll have to do is just turn it “ON”.

In a few minutes your postion will be displayed.

34.1 Edimated Latitude
With the "estimatep Posi TIoN'  screen displayed, enter the latitude of
your position, using Sx digits. It is a good idea to enter your position to within
one degree of latitude. When the numbers are correct.,t;presslENTERII

| ESTIMATED POSITION l | ESTIMATED POSITION |

ENTERYOLR LATITUDE

N0 00 ™| Narosoe™

THENPRESSENTER p THEN PRESS ENTER
w0oa' 00.00° w071 1490

ENTERING INITIAL POSITION

If you're new to navigation terminology, please refer to the Globe figure
on the previous page for verifying that the coordinate to be entered is truly

your lditude.

Check to see that the direction symbol "N" is correctly indicated to the left
of your latitude entry on the screen. If "'S™ is displayed, press the[N/Skoftkey
to change the symbol to "N". Press when the direction is correct.

Example: Press 4,2,0,5,0,0, [ENTER][ENTER], for N 42° 05.00

Ifyou make a mistake in entering your estimated latitude, press the][CLEAR]
key and start the entry again. When the entry is correct, press [ENTER]to
accept the entry.

342 Edimated Longitnde DEJ(EREE«?MS

When is pressed to finish your latitude % 6%:’:"3‘%’;”5“3
entry, the message on the display screen will W 071" 25,40 +—Loampe
change to "ENTER YOUR LONGITUDE". Asbefore, '
enter your estimated longitude numeric value, this How to read a Lat/Long
time using seven digits-with an accuracy within

OPERATION 3-6
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one degree of longitude. For longitudes of less than 100 degrees, begin the
entry with"0".

After you press the [ENTERJkey, check to see that the direction symbol "W"
is correctly indicated to the left of your longitude entry. If "E" isdisplayed,

press the [@WEbofilkey the symbol to "we or vice versa. If the
direction is correct, pres§ ENTER].

Example 0,7,1,1,4,5,0, [ENTER][ENTER]for W 71° 14.50

If you meke any mistekes while entering your longitude, press the[CLEAR]
key and retype the entry. Then press[ENTER Jto complete the estimated
position  entry.

When[ENTER] is pressed to finish your longitude entry, the estimated
LAT/LON entry is complete and the display will return to the Auto Start-up
sequence a the Status page for sensor in use.

34.3 The Status Page

The STATUS screens show the condition of
) . | SIGNALSTATUS LORAN |
the acquigtion and tracking of sgnas for the
: |er1=9960 A | snn [rrack
ENSor in use = 1s EST b
bl
' ' 50340.9) 42 |9 ¢
In norr_nal tracking operation for Io_ran, the 1 Bl | STA p
GRI chain and secondary signals received are 0.0]00]0
Sl ; i AYTYE] N 42 05.32'° cp
indicated in the status box. The most important ceemon. IERERY ’
information are the status numbers to the right PRESS CLEAR TO EXIT

of the s\r characters. These numbers show the

progress of the acquistion program towards sgnd lock-on. When 8's are
indicated for the Master and selected Secondaries, the loran is “Locked-on”
and tracking the loran signals. At that point the screen automatically will

switch to the Position screen and navigation is available. /
In norma tracking operation for GPS, there
is only ONE important indicator indicating 3

- » : A INESW] S |E [SWINW] WINE
that the G.PS IS Lockgd-on and.trackmg the |ET73(50 (441361321 20138107
satellite signals. That indicator is when the ,_[54[49[55]50(39[ 32140112
satellite ID number becomes a reversed ” ‘ 3 00 Es"
“Block” character. When four or more signals | wo71°14.50
ae in this dae, the screen will switch to the ﬂaMAséfgé 014IMT SF
Pogtion screen and navigation is now avail- “PRESS CLEAR TO EXIT
able.
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More information on the Status and signa tracking screens gppears later in
this chapter.

3.5 Main Display Modes
The NAV 398 has FOUR Main Display modes used mogt often during normal

navigation. They are the POS (Position), NAV (NAvVigation), CDI Graphic ,
and PLOT Tracking display modes. These modes can be sdlected directly by
pressing:

fmsifle POS mode displays

Emwzhe NAV screens

a3ihe CDI displays

for the Plot screens

35.1 The POSition Display Mode
There are FIVE different POS displays. The POS display is changed from
POS1 to POS2, POS 3, etc. by pressing the [POS/1]key. The POS screen
dways shows the sdected"POS" pege number in the lower right corner of
the screen. Each press of the[POS/1]key toggles the displays.

The POS screens always show your vessel’'s

present position coordinates in the large 7-seg-
ment readouts of either Lat/Lon or loran TDs.
Each POS screen combines different navigation
information with the postion coordinaes. The
POS Lat/Lon display may look differently if
you have sdlected the higher resolution readouts
for your Lat/Lon in the GPS Setup menu. The
NAV 398 can show GPS L/L to a resolution of
0.001 of a minute.

N34°14. 714
w 118" 35.236"

The POS 1 screen combines the most essential information together on-
screen of your position in the large digits, bearing and distance to the
destination waypoint, and vessels course and speed over the ground.

GPS AUTO 30 [EZIKIN

093°m

The number and name of your waypoint des-
tination is aso displayed, as well as the sdlected
route plan number that is currently active. If no
destination waypoint is selected, the BRG and
DTG values will be blank, and “NO DESTINA-
TION” appears in the waypoint data bar.

N 34°14. 714
w 118° 35. 236’

POS1

10.9 kts
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Along the bottom row, the sensor “in usg’ is indicated in the highlighted
block. If the Raynav 508 is used, “LORAN" appears in the block. If the
Raystar 108 is used, “GPS’ appears together with the current GPS Fix mode
type. If the Differential Beacon Receiver is connected and a beacon is
received and differentid corrections are included, "DGPS" will be indicated.

Whenever any dam sgnads or warnings are activated, they will appear in
a “blinking block” to the right of the page ID indicator and accompanied by
the audible beeper.

POS 2
When thkey IS pressed, the POS 2 screen appears.

Across the top line of this display a CDI
(Course Deviation Indicator) appears. The CDI
will only be active after waypoints have been
entered into the NAV unit memories, and one has
been sdected as the destination waypoint.

U G R o
KR
WA

34714, T14°
w 118" 35.236"

The CDI is made up of a*“boat-like” symbol  KSSECMSEERE POS 2

and a scale depicting your vessal’s deviation

from an intended track line to the destination.

On this CDI screen, the ship symbol changes its ==, = J& =
“angle’ to show if the vesd is tending to close % {i;‘l
to the track line, stay even with the line, ormove =~ ~ ° ° % T °
further OFF the line.

The CDI range scale can be changed in the UNITS section of the System
Setups menu to set the width of the CDI lane between plus or minus 0.1, 0.3,
or 0.5nm from the track line. For example: When the scde is set to O.lnm,
the increments of the scale are .025 or approximately 150 feet to each mark.

POS 3
If you press the[POS/1] key again, the POS 3
creen appears.

21:53 L
10.24nm

0.00nm Rl
W-

N34 14. 714
w 118° 35. 236"

Gps auTO 30 |NENN ARV

The POS 3 display swaps the CDI scde for the
digital version of the Cross Track error value
(XTE), Time-to-go to waypoint (TTG), local
Time, and Trip Log distance. On this screen you
can see a sample of the darm readout appearing
to the right of the page ID in the bottom row.
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POS 4

The POS 4 screen brings up the coordinates of
the degtination waypoint to the screen so you can
compare the numbers. TDs are shown here be-
cause matching the TD coordinatesis an ideal
way to return to a favorite wreck for fishing, TDs
are stored in the waypoint memories any time
you save a location as an Event or by direct entry
of TDs as a waypoint location. TDs are not saved |
when Lat/Lons are entered as waypoints.

14011.6 us
260359 us

14096.2 us
26160.4 us

POS 4

Note aso, that the sensor mode in use here is the Loran-C. The NAV 398,
when operating in the GPS mode can convert the GPS Lat/Lon readouts into
' ' . Some users may find this calculation

useful to reference with their old loran coordinate logs.

The Loran GRI and the desired TD lines must be intitially entered in the
GPS Setup mode before this conversion page can work properly. However
having entered the required initia data, the converson program can operae.

CAUTION
When TDs readouts are the result of caculations made from GPS derived
Lat/Lon data, the GPS signds are not subject to the same propagation errors
as loran sgnals and therefore will not match actud loran TD measurements
precisdly. The TD readouts obtained from GPS are for relative comparison

only.

POS 5

If you press the[POS/ilkey one more time, the
POS 5 screen appears and the readouts now
include displays of the course-made-good
(CMG), and velocity-towards-destination
(VTD). This readouts show the overal course
direction that you have made since starting
towards the current destination and your appar-
ant speed. The readouts are of particular inter-
et to salboaters.

fllel 088°m JEeIeqW 093°m
VAN 6.5 kt [Sielel 10.9 kt

N34°14. 714
w 118" 35.236"

hlelRW Vi ekInd POS 5
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Anytime you switch from the Display modes to other functions and return
‘to the same mode, the last selected screen reappears. However, when the
power is turned OFF and then ON again, the last used POS screen is dways

Selected.

We've seen 5 different Postion screens so far. There are dso 4 Navigation
screens and 4 CDI screens. Having so many screens of information available
sounds great, but there may be a few screens you will sefldom use. The NAV
398 includes a means to customize the unit to enable only your favorite
screens. This is covered in the next section.

35.2 Customizing Display Modes POS CUSTOM PAGE
You can choose to show only your favorite 12 ';%3512 ;
displays in any mode by pressng and holding the 3 POS3 e
particular mode key down for about 3 seconds. 4 POS4 0
When you hear the second beep, themode cus- | e wumenie kar FoR
tom page will appear. ONIOFF; ENTER TO EXIT

For example: Press and hold the [POS/T] key down for the beep. The POS
custom page will appear.

Initidly al the POS screens will be ON. This is indicated by the black dot
dfter the page name. To turn a page OFF, press the corresponding number
key. ( Press 2 to turn OFF page 2) The dot will now be hollow indicaing the
page is OFF. The unit will permit you to turn OFF dl displays in a mode,
except one. One display in every mode must be used. Pres§{ENTER]when the
menu is al set to return to the last used page of the mode.

You can adways re-enter the Custom menu anytime and turn pages ON or
OFF. This is a convenient way for you to enable and quickly access the most
important pages without a lot of button pushing. Use the[NAVZ2] key to
customize the NAV screen selections. Use the[CDI3]key for the CDI screens.

21:53 L
Q.24nm

-,

0.04nm » EEY

3.5.3 NAvigation Display Mode
TLG 1

There are 4 NAVigation displays. They are
labeled NAVI NAV2, NAV 3, etc. dong the
bottom of the screens. Pressing theNAV2]key
selects the NAv display mode and toggles
fromone NAV screen to the next. The NAV
displays feature large digits of the vessels
course and speed, bearing and range to way-
points, and other navigation data.

GPS AUTO 3D
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BRG BRC XTE

123°n 093°n 123°. «0.03

(D70 150G | [07G] TTC

117nm 109!(! 11 7nm 01 09

GPS AUTO 3D KL\ GPS AUTO 3D

n 93°
09.3

109:«

GPSAUTO 3D RIS

Generally, the nav screens are more useful once a waypoint has been
entered into the units memories . Once a waypoint destination is selected,
the NAV1 display will feature large readouts of the destination Bearing
(BRG)and Distance-to-go (DTG) to the waypoint combined with the Course
and Speed readouts. . The readouts in the upper section of the display show
the XTE,TTG, loca time, and trip log distance.

The NAV 2 display includes the same CDI (Course Deviation Indicator) on
the top line as on the POS screens, if a waypoint has been selected as a

degtination.

Press the key to select the NAV3 display which features large
readouts of the waypoint BRG and DTG again, but combined with the digital
XTE OFF Course distance in 0.01 nm units and steering direction indicator
plus the Timeto-go (TTG) readouts.

The NAV 4 screen combines the Coursemade-good (CMG) and velocity-
to- destination (VTD) readouts with the COG and SPD readouts in the large
digits. The waypoint data is displayed in the upper boxes.

The flexibility of the NAVdisplays should be apparant now with so many
combinations of the important navigation data available. Use all of the

displays, or use the Custom menu for NAV to select only your favorite
screens for viewing.

3.5.4 CDI Display Mode
If the NAV screens are more useful once a waypoint has been entered into

the units memories, the graphic CDI displays are totally dependent on
waypoint navigation.

The key dement of this display mode is the active view of steering down
the track lane towards the destination waypoint. As the vessd moves aong,
the boat symbol orients itsdf to the track line showing the displacement from
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the line and whether the vessd is closng, padld-
ing, or opening away from the line. A bit of the
vessH track history appears behind the boat symbol.

Up ahead, the waypoint destination isin view. If

the destination is identified by a symbol or name,
the first character will be blinking near the target
area. Nearby waypoint symbols ( two closest to

vessel) may be in view on the screen if they are within range. If a route plan
is ON, the direction of the next leg is indicated by the dant of the track beyond

the destination symbol.

N 35°33.45
W115°15.22

PR

The various CDI screens combine navigation re-
adouts with the active CDI graphic display. If for
some reason a waypoint is not selected, the BRG and
DTG readouts will be blank, WPT NO Dpest appears
in the message window, and the destination target
symbol is not displayed.

3.5.5 Plot Display Mode

oGPs 20

One of the most useful modes is the Tracking Plotter or Plot mode. Using
this mode you can record and retrace your vessels track to your best fishing
spots...and back home again. The Tracking Plotter dso displays the symbols
or firg letters and marks of waypoints and events used to mark your favorite
fishing locations on the plot screen.There are two Plot displays. The Plot

Mode is activated by pressng the [PLOT/8] key.

The Plot 1 display appears as shown in the figure.
The location of your vessels position is indicated by
a blinking "+". In addition, waypoints, event marks,
and the memorized vessd track line that is within the
range of the plot area will be shown, as well as your
current fishfinding information.

2jslel  123°m 093°m
plfel] 11.7 nm 10.9 kt
WP002 20NM ¢
‘Ot
( )
4\‘7‘ /;
"‘ /n
L L |
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The PLOT 2 screen re-arrangesthe BRG and DTG I 12°m_INfeY 117 om
readouts and adds the vessdls current position deta to [Hhe? 332524
the screen. The L/L readout can be turned OFF in the o
PLOT DISPLAY menu for better viewing. ' ( }
Plot Scales {\5* VAN

The Plot size or scding can be changed to show the L mm

navigation area of interest by pressing the softkeys

indicated by the[GPlor[DOWNJarrows. Plot scales available for the plot screen
are 0.125, 0.25, 05, 1, 2, 5, 10, 20, 50, 100, or 200 NM. The selected Plot

scale range is shown in the upper right corner of the Plot display next to the
UP arow, for reference.

PLOT MENU

Recording a Track Line
TRACK MENU ®

The Track Plotter normally draws tracking lines on

the Plot screen as the vessel moves aong. However, DISPLAY MENU #
these track lines are only “temporary” and are aways SIMULATOR #
lost whenever changing plot scales, changing operating ON
modes, or upon turning the NAvunit OFF or ON... PRESS CLEAR TO EXIT

UNLESS you decide to record the track line to memory.

You can record and save a single important vessel track of your vessd'’s
trip to keep in memory so when you return home you may retrace the same
route. Recording a track is eesily done by pressing thelMENU] key while on
the Plot Display mode. The Plot menu appears.

Press the] TRACK MENU|softkey to select the Track Menu.

The plotter can remember up to 300 track points, so

the recording interval selected will be important in T PLoT TG JERD
determining how quickly track memory will be used. TRACK INTERVAL 'q:
Use a shorter time interval if the vessel’s route has 5135 10 MIN
severd turns or bends such as in rivers and waterways 25w

for saving track with more detal. Longer time record- ERASE TRACKLINE
ing intervals can be used when the trip is going to be
generally a straight line for long distances. The best PRESS CLEAR TO EXIT

recording interval for long tripsis “by distance” trav-
dled. The recording intervals. can be sdected in units of Time or Distance:

TIME INTERVALS: 30 seconds, 1, 3, 5, and 10 minutes.
DISTANCE INTERVALS: 02 or 05 naticd miles.
OFF is normaly sdlected when track recording is not required.

OPERATION 3-14
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Press the [TRACK INTERVAL]Jsoftkey until the desred memory interva is
highlighted by the block. Now track recording will be ON.

The nav unit has Auto Start/Stop plotting built in. So, if you should stop
aong the way to fish, and forget to turn the track recording interval off, the
tracker should automatically stop plotting until you're moving again.

All track points recorded will be “saved” in track memory until erased, or
unless overwritten by new track data. When track points are overwritten, the
newest track point #301 will replace old track point #1, track point #302
replaces #2, ec.

When you are finished recording the track, re-enter the Track menu and
select “OFF” with the TRAck INTERVAL softkey to turn the memory
recording interval to “OFF".

Press the[ CLEAR]key twice when you are ready to return to the previous
display mode to back out of the menus.

Erasng a Track Line

Since only one track line can be stored to memory a any time in the NAV
unit, it's a good idea to erase the old track from memory before gtarting to
record a new track plot.

Just select TRACK menu from the PLOT menu by pressing the[TRACK]
softkey. Press the] ERASE TRACK LINE]softkey and then press the
key to actually confirm that you wanted to erase the track memory. When

[ENTER]is pressed, al track data will be erased.

Press the[CLEAR] key when ready to return to the previous display mode
twice to back out of the menus.

Plot Display Menu PLOT DISPLAY MENU
If the Plot screen becomes cluttered with the event and TRACKLINE #
waypoint symbols, the memorized track line, or the OFF
Position readouts. The PLOT DIsPLAY menu provides _MARKS »
options to turn marks, track or data ON or OFF. um ;:A *|
OFF
TraCk ON/OFF [ PRESS CLEAR TO EXIT |
Waypoints & Marks ON/ OFF

Position readout ~ ON/ OFF
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Press [CLEAR]twice to return to the last selected display mode.

3.5.6 Simulator Mode o .
The NAV 398 includes a smulator mode which can
show smulated readouts on the various screens. There DISPLAY MENU &
are dynamic smulated screens for both loran and GPS SIMULATOR &
and can be used to demongtate navigation to waypoints ON
and following route plans. PRESS CLEAR TO EXIT

To turn the simulator ON, be in Plot mode and press the[MENUJkey . Press

the JSIMULATOR] softkey to ON. Conversdy, to turn OFF the simulator,
press the] SIMULATOR]softkey a second time. When the simulator mode is
ON, “SIM” flashes on the various display screens.

357 Display Mode Operations
While you are on any of the POS, NAV, CDI, or PLOT display modes you

can peform the following operations:

b1y € 0.04nm QLIS

o Savean Event...Press the[EVENT/6] key.
The Event message will appear and show the
saved memory #.

o GO TO a Destination...Press the key.

1230w 093°s

Enter the point # usng three digits and sod
J : 11.7m 109

then press|[ENTER].

GPS  AUTO 3D LU

35.7.1 Saving Events
You can save your present position for future use as a waypoint when you
are in any of display modes. The event data will be stored sequentialy into

the next avalable waypoint memory just like a norma waypoint.

Just press the [EMENHgEkqyr dmpt appears to permit you to
select any other memory # location. If no keys are pressed in live seconds,
the message will show the Event memory number and then disappear.

If during the 5 second period you type in a different memory number and
press the]ENTER]key, the Event will be saved into the memory that you have
designated. If the memory number you typed was the same number as your
current destination, upon pressing the[ENTER]key the screen derts you by
showing "DEST PT" flashing. If you typed the memory number by mistake
and really don’t want to overwrite your destination point, just press the
[CLEAR]key. If you DO want to update the current detination coordinates,
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then go ahead and press the[ENTER]key. The memory will be updated, and
the screen returns back to the last POS, nav, CDI, or PLOT display.

One caution on saving Events. For maximum accuracy, it's best to be gtting
next to the desired location and let the readouts settle down for a few seconds
before pressing the[EVENT/glkey. If you are flying by a buoy at high speed,
the readouts will be displaying a position lagging behind the boat a short
distance. The faster you are moving, the greater the lag error will be.

Each time you store an event, the coordinates can be remembered as either
aloran, GPS, or DGPS position. Since there will be absolute position
differences when using the different systems, the NAV 398 memorizes the
type of pogtion data (L, G, or DG) recorded for each event and shows the
indicator on the screens when the Event is used for a destination waypoint.
The indicators L, G, or DG appear immediately after the WPT characters on
the screen. In this way, the operator can use the matching systems to return
to Event locations more accurately.

It's a very good idea to write the Event numbers and location descriptions
onto your paper waypoint log for future reference at the first opportunity.

3.5.7.2 GOTO Destinations
After waypoints have been stored into the nav unit  memories, they can then
be selected for use as direct destinations. The[GOTO/3] key permits the
operator to quickly select a waypoint destination. The GOTO mode works

this way:
Press the[GOTOR] key.

Initially, when the[GOTO/3] key is pressed, the
“GOTO WPT __ " message appears in the destination
window area sO you can input the desired destination
memory number. The message will show three
dashed lines until the first character is entered. Use
the numeric keys to type in the desired memory

numbe.

Example Type fG(JENTER] f or waypoint number 6.

When the[ENTER]key is pressed, the desired waypoint becomes the desti-
nation waypoint. If you are on the nav or cDI screens, the display will change
the bargraph appearing on the top of the nav screen and put the boat symbol

123°n 093°

11.7 nm 10.9 kt
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on track in the center. The xte vaue will be st to “0.00 nm" since the vesHd
IS ON the track line.

Idedly, the hedmsman sets the vessd’s heading with his Steering compass
or autopilot to the bearing shown for the waypoint destination and begins
watching the cD1 scale at the top of the nav display, the XTE digitd vaue,
or the active graphic cb1 screen.

The helmsman then provides steering correction to keep the boat symbol
on the track line or if watching the digitdl XTE values, keep the digitd vaue
a or near 0.00nm. This should take the vessel in the most direct path to the
dedtination waypoint while correcting for wind and current offsets dong the
way. A good check point of correct steering is that your COG readout
eventudly reads the origina bearing to the waypoint, even though your actua
compass heading may be somewhat different.

Sometimes when steering to destinations it may be necessary to change
heading to avoid obstacles or other vessas in your path. Having deviated off
of your intended track, in many cases it's easier just to start a new track from
where you are, than to return to the old track-to-waypoint.

To dart a new track, just press the[GOTOR]key, followed by the numbers

of the same waypoint. Then press the[ENTER]key and the nav unit will
recaculae bearings, distance and TTG for the new track to the old destination

waypoint. The vessdl is now ON the origin of the new intended track line and
the new bearing and distance to the destination is displayed. The XTE vadue
will be reset to “0.00 nm” since the vessel is ON the new line.

Sometimes you may prefer to turn oFF  the waypoint destination calculation
and CDI displays. To turn OFF the GOTO operation press the[GOTOB key and

type O, "WPT NO DEST" will appear on the displays in the message
area and waypoint data will dissppear from the nvea O 183 data outpui.

If you have not yet stored any waypoints, you will hear multiple beeps when

the[GOTORkey is pressed. You will need to first save an Event or enter some
waypoint coordinates directly into the waypoint memories usng one of the

methods discussed in section 3.6 of this chapter. The[GOTO/] key will dso
give an error signal if you select an empty memory number by accident.
Waypoint coordinates must be stored in the memory before it can be selected

aS a degtination.
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3.6 Entering Waypoints
36.1 General Waypoint |nformation

One of the key operations of the nav 398 isto guide you to planned or
pre-programmed waypoint destinations from your present position. Way-
points can be entered into your 398 unit by using one of the following four
methods:

o Soring au “Event” (indantly saves ship's present pogtion as you pass
a buoy, enter a channd, or are gtting on top of a great fishing spot).

o Direct entry of Latitude/Longitude coordinates taken from marine
charts or light list, etc.

o Direct entry of Time Difference (TD’s) coordinates. These are usudly
from a chart or a friend's loran.

« By usng Range and Bearing from your present position.

The nav 398 has 500 internal waypoint memories for storing waypoint
position coordinates. These memories are numbered from #001 to 499.
Whenever you decide to enter new waypoint position data, or recall old
waypoint information, the waypoint memory location number has to be
entered first. Thisis necessary so the nav unit can place or retrieve the
information from the correct memory.

Since there are so many waypoint memories, it's usually agood idea to
make a paper log of your stored waypoint data. The log should include the
Name of the waypoint, its Memory #, L/L and TD coordinates, the source of
the postion data, and may be even the normal bearing and range from your
dip.

Some owners use certain numeric blocks of the memory locations to store
certain waypoint groups that make up trips or route plans. In this way, favorite
trips are saved and used over and over again by the number grouping selected.
Of course, the paper log book helps keep things sraight for everyone.

3.6.2 Waypoint Directory
To gain access to the STORE WAY PO NT opera-
tion, press the[ WPT/4] key. ENTER NEW WPT 2 [

[ WAYPOINT DIRECTORY ]

ENTER WPT NO. #

The WAYPOINT DI RECTGRY appears on the | prmyerryawms
screen. The directory is used exclusively to pick GOTO WPT LIST »

one of the memory locations for storing your PRESS CLEAR TO EMT
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WPT STORE WAYPOINT OPERATIONS

INT (1]

— ) et ol e St S

ENTER NEW WPT 7 .J | === sdX b N

USE KEY USE KEY

T FOR NEW ICONS 3TN FOR NEW ICONS d»

= - 1 FWD

M Goro weT LisT ’ 3:EEYY:REV NEXT & 1 KEY = FWD )
= REV

PRESS CLEAR TO EXIT PRESS ENTER TO CONTINUVE 3 kev

i

IYPEREWAYPONT T
WPT 2002 L T \
‘TABLE DET!

STORE WPT BY: Note: if press CLEAR key, only clears
LATAONG § dats 1o the last ENTER ysed.

DETAILS
34| ABC| GHI | MNO| STU| Y21/ 567
0% |DEH JKL|POR Vv W 234 890

Tos &

BEARING/DISTANCE |_

[ LT0mE waveon] ETORE WAvPORE 1] | | (STORE wAvPGINT 80 ]

WPT 2302 WPTR002  GRIE 9960 WPT #002

AN~ 4 0 ¢
N gl || aes
PRESS ENT TO ENTER LAT

w2 00000.0

w__* — v'.._ - - -

waypoint coordinate data. Pressing one of the softkeys will help you make
that sdlection.

| ENTER NEW WPT? | Pressing this softkey selects next available empty
waypoint memory.

| ENTER WPT NO. __ | If you want to store waypoint data into a particular
memory #, pressthe| ENTER WPT # |softkey, type the desired Wpt memory
# X, X, X,), then press [ENTER].

Example: Press | ENTER wer_# 10, 1, O, [ENTER], for Wpt. #10.

If you happen to pick a memory number where the waypoint is “write
protected”, the contents of the memory may not be changed or overwritten
until the protection feature is removed. In this case, pressing the[ENTER]key
will emit multiple beeps indicating an error.

If the memory is protected, you can dways enter a different memory number
or go to the waypoint list for a look at the avallable waypoint memories.
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|GOTO WAYPOINT LIST] Pressthissoftkey to see adirectory of the waypoint
memories.

When the WAYPOINT L| ST page appears, usethe 1 (up) / 3 (down) numeric
keys (one a a time) to scroll through the memory listings in either direction.
When ether key is held down, the scrolling operation speeds up SO memories
can be accessed more quickly.

If you want to store a new waypoint or edit the existing information of a
sdected (highlighted) waypoint memory, place the desired memory number
in the highlighted vemory # block. Then press the key. You can
quickly change the name, symbol, or coordinate data of any waypoint

memory this way.

3.6.3 Naming Waypoints
As soon as a waypoint memory location is selected by one of the methods

available from the Waypoint Directory, the Nave WAYPOINT display ap-
pears.

On this display you can select various symbols and/or letters to"NAME"
the waypoint. The name can consist of up to 8 char-
acters. Each character “selected” at the BIRST NAME WAYPOINT $007 | |

prompt position will be used to desgnate that way- | _ _ . _ _ _ ..

point on the Plot display. Softkeys provide a quick s EmE ey ° ix

means to select the various characters or symbols for | -

the name. L KEY = FWD
3 KEY = REV NEXT #

Find the desired symbol or character in the groups | PRESS ENTER TO CONTINUE

ot P

next to the arrows on the screen. If the character is in
the group, press the softkey indicated by the arrow. [T—__NAME WAYPOINT #002_|

The characters in the group will be re-distributed next

to the arrows so you may choose the character di- 3
rectly. use [ KeY

FOR NEW ICONS ' )

If you do not see the character needed for the name, | 1 KEY=FwD X b

3 KEY = REV

press the [NEXT] softkey to select new character
groups. The groups will agppear in pars as shown in
the figure.

Repeat this operation, selecting characters or symbols and pressing the
softkeys, until the name is completed. To leave a space, you may press the
1 (rwp) key to skip past a entry prompt or place the character cursor over
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any blank space in the typewriter box and then press the softkeys required to
add the character.

If you make a mistake, just position the [ 4 m sk o mna stU vail 67
blinking cursor over the incorrect character
with the 3 (REV) key and re-type the cor-
rect character in its place.

*xo%# DEF| JKL| PQR|VWX|234 BOO

When the NAME is complete, press the[ENTER] key. If you want to bypass
this page without naming the waypoint until later, just press the[ENTER] key.
In the meantime, this “unnamed” waypoint will be designated by a “diamond”
shapped symbol on the plot screen.

3.6.4 Storing Waypoints
Once thefENTERIkeeis gressed on thetNAKE WAYPOINT s p | a y
changes to the STORE WAYPOINT TYPE Screen SO you can sdect the type of
coordinate data to enter.

[SIORE WAYPOINT____TvpEL]
If you wish to enter the waypoint coordindtes in T e WeT BY:
L atitude/ Longitude, press the[LAT/LONG]soft- LATLONG
key.
s P
To enter the waypoint coordinates in Loran-C BEARINGIDISTANCE  §
Time Differences, press the[TDs] softkey.

To enter a waypoint position as a bearing and range from your present
position, press the[BEARING/DISTANCE | softkey.

3.6.4.1 Storing by LAT/LON
Enter the waypoint L atitude coordinates by typing the numeric value in
degrees, minutes and hundreths of minutes. PressfENTER] when the vaue is
correct and[ENTER]again if the direction is OK. Use the softkey to select

"N"or “S’, if necessary.

Example: Press2,7,1,0,1 , 5,{ ENTERJ{ENTER|

Latitude = N 27° 10.15 [STORE_WAYPOINT I
WPT 2002

If you are editing or correcting an existing way- | N 42° 42 .00 " ws»
point and the Latitude is already correct, just | press ENT To ENTER tAT
press | ENTER] ENTER] to advance directly to the _ .
Longitude entry.
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Enter the waypoint Longitude coordinates by typing the numeric value.
Begin with a "0" if the Longitude is less than 100°. Press [ENTER] when the
valueis correct and[ENTER]again if the direction is displayed correctly. If
the indicated direction is incorrect, press the softkey for "E" or "W".

Example Pres 0, 8,2, 1, 0, 2, S,|[ENTERJ|ENTER| Long. = W 82° 10.25

When iS pressed, a " cALCULATI NG Message appears on the
display while the unit is storing the new waypoint and then the screen

changes back to the Waypoint Directory.

If you want to enter another waypoint, press [ENTER _NEW WAYPOINT?|.
Thi s key returns you to the Nnave WAYPOINT page and advances the
waypoint memory number to next available memory. To designate a particu-
lar memory number to continue waypoint entries, press| ENTER WPT NO___]
If you want to recheck the new entry, press| GOTO WAYPOINT LIST| key.

Press if you are finished. This will return you back to the previous
display mode.

3.6.4.2. Storing by TDs
To enter the waypoint coordinatesin Loran-C Time Differences, on the
STORE WAYPOINT menu press the[TDS] softkey.

Enter the TD 1 coordinate by typing inthe nu- |[TsTore wavPOINT 1T
meric value using all six digits. Press GRI = 9960

when the TD1 vdue is OK.

Example: Press2,7,1, 0, 1, 5, [ENTER].
TD1=27101.5us

Enter the TD2 coordinate by typing the numeric
vaue in using six digits. Press [ENTER] when the TD2 value is OK.

Example: Press4, 4,2, 1, 0,2, [ENTER] TD2 = 44210.2us

When[BETER]iis wédbdnow calculate a “corrected” L/L
to dtore as the waypoint. During the caculaion process the unit

will display a "caLcuaTing' message on the screen. Please wait for
the message to dissppear before continuing.
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3643 Storing by Bearing/distance

Occasiondly, you may wish to enter a waypoint into memory by describing
the waypoint’s position as a bearing and distance from your own current
postion. This is easly accomplished with your NAV unit.

However, while describing a range or distance from your vessdl should not
be a problem, it is important to make sure your “bearing” information is in
“magnetic’ IF the magnetic variation is“ON”.

If you wish to enter a waypoint position as a bearing and range from your
present position, press the [BEARING/DISTANCE | softkey on the STORE
VAYPQ NTTYPE menuscreen.

First, type the numeric value of the BEAR NG
(BRG information. Begin the entry with "0" if the | weragoz

bearing is less than 100°. Pres{ ENTER|when the N 42'42.10°
bearing vaue is displayed correctly. W 072° 1066

Example: Press 0, 4, 5, [ENTER] for - S e
Bearing = 45

Now the bDisTANCE (RNG can be entered using three digits (up to 99.9). If
the range is less than 10.0 miles, type a "0" first, followed by the remaining
two digits. Press [ENTER] when the oistance vaue is displayed correctly.

Example: Press 0, 6, 4,[ENTER] for Range = 6.4 nm.

If you make an error entering the numeric value, press the[CLEAR] key.
Then retype the correct value.

When is pressed, the display will calculate aL/L to store asthe
waypoint. During this time, the unit will display a "CALCULATING" nessage.
Please wait for the message to disappear before continuing to the next
operation. The screen will change back to the Waypoint Directory.

3.6.5 Waypoint List Operations

As mentioned earlier, the Waypoint List lets you scan through the contents
of the waypoint memories. You can sdect any of the stored waypoints to
Edit, Copy, Protect, Measure or Erase from this page. In addition the
waypoint ligt, which is normaly aranged in sequentid memory # order, may
be re-sorted aphabeticdly by name for ease in locaing specific waypoints
usng the[ABClsoftkey.
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36.5.1 Sdecting Waypoints
To control the positioning of the list contents, the
1 (up) key lets you look at the listed waypoints at
+ the top of the list; the 3 (down) key lets you look
at waypoints down the list. The waypoint # ap-
pearing in the highlighted block is the “sdlected”
waypoint and is the waypoint that can be operated
on if the [EDIT]or [SF] keys are pressed.

3.6.,5.2 Editing Waypoints

CLR TO EXIT

001 & HOME 3015 sch
P G N42* 42,55
W 71" 25.16

< FISH1 702 EDIT)
L M4Z 35,36
W 71’ 16. 34

003 4 BUOY21005 srd
M 4T 34. 68
W 7T 18. 02

bkey= »
EFKEY= v D045 145

To add a name or symbol, or edit the L/L coordinate data to any sdlected
waypoint, just sdlect-the waypoint using ether method listed above. When
the memory # is highlighted, press the [EDIT] key. This returns you to the
NAVE wavPomr display so you can make the necessary changes. To Copy,
Erase, or Protect a particular waypoint or event mark just select the waypoint
using either method listed above. Press the [SF]key and the display changes

to WAYPQ NT- SF.

3.6.5.3 SF Operations

If you press the [SH key on the Waypoint List display, you can perform
some additional operations with the stored waypoint data including the

following:

A. Protecting Waypoaints

While on the Waypoint List, place the number of
the waypoint to be “Protected” in the highlighted
box on the Waypoint List. Press the [SF]softkey.

On the WAYPOINT SF screen confirm that number
shown under PROTECTWPTSEVENTS IS correct.

Press the [PROTECT EVENT MARK] softkey to

turn “ON” the Protection feature.

[WAYPOINT §F |

PROTECT WPTS JEVENTS B
2002 0N

ERASE WPTS/EVENTS §
2002

COPY/MEASURE WPTS §

When a waypoint memory is “Protected” the character "P" is displayed on
t he WAYPOINT LI ST and Waypoint Directory screens, and the waypoint may
not be overwritten with new coordinate data until the protection is firgt turned

OFF or if a “Master Resat” of the unit is performed.

B. Erasing a Waypoint

While on the Waypoint Ligt, place the rﬁnber
in the highlighted box. Then pressthe
menu.

ofthe waypoint to be “erased”
softkey for the WAYPOINT - SF
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On the WAYPOINT SF screen, confirm that the number shown under ERASE
WAYPOMT s correct. Also verify that the Waypoint Protection feature for
the selected waypoint is OFF. Pressthe | ERAse WAYPOINT)| softkey. The
waypoint will be erased.

WARNING !
Make sure that the waypoint to be erased is NOT sdlected as your
current destination. Only waypoints protected “manualy” cannot
be accidentally erased.

C. Copying Waypoaints

Waypoints can easly be transferred from one memory location to another
usng the COPY feature. To Copy waypoints. Press thef{SF| softkey on the
Waypoint List. On the Waypoint- SF menu press h
softkey. When the COPY/MEAS. screen appears, press the[COPY] softkey.

Then type the waypoint # (from) and press[ENTER] Then press the waypoint
# (to) and press|ENTER| again.

IWAYPOINT COPYMEAS.|

Example: [copy] 3[ENTER] 1, 5,

FRu002 TO#007  copy

Wpt #3 is now copied into wpt #13.
: : BRGIHY
D. Measuring between Waypoints 3.91
You can easly measure the bearing and range SLENM MEAS
between any two waypoints stored in memory PRESS ENT TO WPT LIST

by pressng the[ copv/MEASURE_WPTS]  soflkey
on the WAYPOINT - SF screen.

When the COPY/MEAS. WAYPOINTS screen appears, press the[MEAS.|soft-
key. Then type the number of the “FROM” waypoint and followed
by the number of the “TO" waypoint. Press the[ENTER] keyal cu |l at e d
bearing and range will then be displayed.

If you want to measure additional points, press the]MEAS] softkey again.
The Fr and To digits will clear and you may re-enter a new pair of numbers.

Press ENTER Jfor the new Bearing/Range calculation.

Press[ENTER]when you are finished to retum to the Waypoint Lig.
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3.7 Setting Alarms
The nav 398 has three operator programmable darms that you can set to
advise you when limits have been reached. The types of darms available
ae

o ARRIVAL- Arrivd a a waypoint.
o ANCHOR - Exceeds Anchor drift limit.
o OFF COURSE- Straying too far from track.

Whenever an darm is set and activated, the audible beeper will sound and
the darm characters will blink on-screen. You can set an Arrivd darm or
Anchor adarm, but not both types together. Press the[CLEAR]key to slence
the audio aarm.

3.7.1 TheArrival Alarm
The Arrival darm can be set to dert
you when you are within a specified arprvaL,” ~ A
distance from your waypoint. The a- CIRCLE
rivalalarmcanbesetErom0.01 t09.99 ™% . %Fggfgg'}mggrgmm
naticd miles (run). ) I/“RRWA" CIRCLE
g -
e

_ /WAYPOINT

To st an Arrival alarm:

Press the[ALMA]key. The seT nav
ALARMS screen appears. This is the darm set-up screen. Press the[ARRIVAL]
softkey. Then enter the distance value for the desired arrival darm zone with
the numeric keys. Pressto finish the entry and exit back to the last
used display mode.

Example To set an Arrival zone of 0.06 nautical | L oI NAVALARMS |
miles; PressfALMA), press0, 1, O, [ENTER].

There are several factors which should be con-
sidered when setting the arrival dlarm zone dis-
tance. Among these factors are: the speed your ANCHOR #
vessel isor will be traveling, the weather condi-
tions (foggy, rain, clear, etc), and your familiarity 0.0.0 OFF-COURSE 9
with the surroundings. PRESS CLEAR TO EXIT

ARRIVAL o

| =]
| [N
10

A vesd traveling a 30 knots, will travel 180,000

ft/hour, 3000 ft/minute, or 50 ft/sec., s0 an ariva darm set to 0.0 Inm gives
you 1.2 seconds to react. If the darm were set to 0.2nm, (1200 ft) you will
have 24 seconds to decide your course of action. In the nav 398 the arriva
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dam is initidly set to 0.10 nm from the factory to provide an arrivd dert in
the event that one is not set by the operator.

3.7.2 The Anchor Alarm
The anchor darm is intended to be used to monitor your vessd’s postion
while a anchor. If the vessel begins to drift beyond the entered distance of
the anchor adarm, the darm will sound off and notify the crew of the possible

dragging of the anchor.

chor alarm zone depends on many fac-  ANCHOR , ~ WAYPOINT
tors, such as the amount of anchor line ™~ ¢ "
out and the depth, the proximity of other \ p

objects or vessdls, and weether condie > <)+ Auss sounos wen
tions. However, the incremental dis-

tance that can be entered is 0.01 nautical

mile steps which is equivdent to approximately 60 feet or 18 meters per sep.

The distance vaue to input for the an- * /EVENT
AN

The first task, when entering an anchor watch alarm, is to press the{EVENT/6]
key as you drop anchor to store your present postion as a waypoint. Make
amental note of the event memory # (number), The number appears for
approximately 3 seconds on the display and certainly is the last used
waypaint. If you miss seeing the number, just check the waypoint list. The
stored Event will be the highlighted waypoint on the list.

Press the[ALM/] key. Press the [ANCHOR] softkey. Use the numeric keys
to enter the drift limit distance. Input vaues can range from .01 to 9.99

nautical miles. Pres§ENTERIwhen the value is correct to set the anchor watch
dam.

Now press thelGOTO/3] key, and enter the EVENT # that you've just saved
to be your destination waypoint and then pressfENTER] The anchor watch is
now st and will be monitoring the anchor drop point.

Example: To set an anchor limit of 100 yards, (.05nm at 2000 yd/nm),type
0, 5[ENTERJfor .05nm (300 feet).

In the event that you drift beyond the distance set for the anchor watch alarm,
the audio beeper will sound and the ANC characters will be indicated
on-screen in the alarm warning area.  Press[CLEAR]to silence the audible
darm.
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3.7.3 Off-Course Alarm

The Off-Course alarm can be used to
alert you when you are steering to a
specific waypoint destination if your
vessel strays too far away from your
intended track line to the sdlected way- ~~
point. Thisis particularly useful if you gge™ .-
ae usng an autopilot to monitor its ef-  .--
fectiveness.

To st the Off-Course darm, press the[ALM/9]key. Press the[OFF COURSE]
softkey. Using the numeric keys, enter the desired distance that represents
the maximum margin that you would alow for being off course, then press

the{ENTERkey to et the alarm into operation.
Example: Press 0, 1, 0JENTER], for an XTE aarm of 0.1 nm.

Whenever the XTE darm is set and the XTE distance exceeds the alarm
vaue, the darm will be activated, the audible beeper will sound and XTE
characters will appear on-screen in the darm warning area. Pres{CLEAR] to
slence the audio beeper.

The vaues st for the darms will remain in memory until changed by the
operator. As mentioned earlier, you can set the arriva darm or the anchor
darm, but not both. The darms can be sat to OFF anytime by accessing the
desred darm in menu and entering "0" as the darm vaue.

3.8 Man-overboard Mode
This important feature is useful if, while underway, something or someone
falls overboard. Press the[MoB/8key . This puts the NAV unit into the specidl
MOB display mode and a series of specid operations begin.

The MOB display appears and shows the pos- [Eigle] 123°m 226°m
tion where the event occurred as waypoint #999, JliEl 036 nm 005kt
Own ship and the MOB are joined by a dotted line |"* %% 0125nM ¢
and constant readings of BRG and DTG are pro-
vided to the MOB position. The Plot scale is +og™
automatically set to the 0.5nm scde for the opti-
mum view, although the scale can be set for the a
amount of detail required for recovery.
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The ariva adam is preset to 0. Inm and activates whenever you are within
this area relative to the MOB. As dways, press the [CLEAR] key to silence
the audible aarm.

To Cancel the MAN-Overboard function and return to the Position dis-
playPress and hold the[MOB/Jkey for about 3 to 4 seconds until a second
beep is heard and the MOB characters disappear from the screen.

NOTE: The MOB location is not “Saved” to memory permanently and the
location will be lost when the MOB mode is cancdlled. If you will need to
retain the location for some resson, mark the location with the[EVENT]key
dfter the mode is cancelled.

3.9 Route Plans

The NAV 398 dlows you to create up to 10 route plans using a maximum
of 200 waypoints or 20 per each route. When the[ROUTEJkey is pressed, the
display will show the Route Mode menu, which will adlow you to choose to
Make, Follow, or Edit a route plan. The figure below provides an overview
of the screens that are used for implementing the various route functions.

1 MAKE ROUIE

RTE WAKE ROUTE__RTE R4 ‘:m 2 ':v;d- wait
secon see
IYPE FMHO; PRESS LEG
SELEGT ROUTE NUMGER \Ec1 wnt namne § BRG!
@ 67890 E FROM # 004 TO %015 Then press LEG
[ ] s LEG P 1o accept entry and
ROUTE MODE THEN PR S ENTER mo“.m.ro '."—22 .M!G;:;m
CLR key
ESS [ 068 "M J42m erssesTOR
PRESS CLEARTO BXIV PRESS ENTER TO END of selected
leg
Press CLR
Ii Tor mowE ] i CHIT NOUTE  To7e #4 | ain and FR
‘I[Ell'u [T R |t 2 PRESS EG
SELECT ROUTE NUMBER FROM % 004 TO %015 T,?: '::;
123[s , L6 » key to insert
FROM#A15 0 #.£23 ™t 1o omit
u ERASE R '__ Pt S5 CLETO LI 'e’hmm.
_ 105°M [HIE 238w INSH
/ PRESSENTTOEND ~ |
MBER *T0 ERASE: SELECT RTE # When CLR Is pressed, message change: ENTER I
SELECT ROUTE WU THEN PRESS ERASE RTE KEY AND ENTER to this — FEHESHEHENEIIRNRE]
123@s
[EwT ] FOLLOW ROUTE 14 FOLLOW ROUTE 24
. SEQUENCE MODE & SET ARRIVAL DISTANCE ¢
PRESS CLEAR YO EXIT
- MAN OFF 0.10m T0 DISPLAY
. S INAV MODE
WD § _J (LAST USED)
ROUTE PLAN il | PRESS ENT TO END
OPERATIONS PRESS CLEARTO BXIV I

NOTE: AUTO SEQUENCE AT ARRIVAL
PERPENDICULAR (DTG = MIN]
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. | ROUTE MODE |
39.1 Making Route Plans.
Press the[ROUTE/]key and the "routE MoDE " WAKE
screen appears. Press the[MAKE]softkey. o »
When the [MAKE]key is pressed, the MAKE ROUTE | FOLLOW §
Selection screen appears to prompt you to choose a PRESS CLEAR TO EXIT
route number for your route plan. Choose any number
from those listed on the screen and press[ENTER] | MAKE ROUTE
Example: 4, [ENTER], for route plan 4. SELECT EWE"“W
676880
The display willchangeto the MAKE ROUTELEGS
display and prompt you to enter your starting way-
point. Enter the waypoint # of the first point in the PRESS CLEAR TO EXIT

route. Then press[ENTER}. memory number
you typed does not contain waypoint deta, the unit will [ wake Route_ mie ]

emit multiple beeps whenENTER]is pressed and return | ETICIRRGIRS

LEG1

the prompts to ---. FROM $ 004 TO #015
) LEG§
Example: Type 4,[ENTER}for waypoint # 004. ~ FROM #015 TO %023
, . (A 068 "M 142m
The screen will show the From waypoint as 004 and PRESS ENTER T0 END

add the “TO” entry line for the next waypoint number
entry. Type the digits of the next point in the route plan. If you make a

mistake, press the[CLEARJkey and re-type the number.
Example: Type 1, 5, [ENTER]for waypoint # 0 15.

The Name of the waypoint, and BRG/DTG of the leg will be calculated and
displayed in the lower section of the screen. If the waypoint is correct, press
the[ENTER]key and the display will change showing the “From” waypoint
now as #0 15. The prompt “LEG” now appears and to enter the next waypoint

in your route plan press the]LEG] softkey.

LEG 002 now appears and the |ast waypoint you entered has become the
“From” waypoint in leg 2. Type in the digits of the next waypoint #023 and
pres{ENTER] The LEG prompt re-appears again for adding LEG 003. Press
the[LEG] softkey again to continue adding waypoint legs into the route plan.
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When you have completed the entry of al the waypoints for a particular
route plan, just press the[ENTERJkey. The new route plan will be stored and
the display will promptly return to the last used Display mode.

3.9.2 FollowRoute Plans
Once a route plan has been made and saved into
memory, it can be recaled to Followed or to be Edited.
Press the[ROUTE/Skey. The ROUTE MODE soreen will
appear. Press the[FOLLOW] softkey.

When the FOLLOW ROUTE Sdlector screen appears
use the numeric keys to type the number of the route
pan to FOLLOW.

Example Press 4,[ENTER]for route plan # 4.
The FOLLOW ROUTE Setup screen appears. Once

route plans have been made, this screen permits en-
gagement of route sequence operation.

[ FOLLOW ROUTE

SELECT ROUTE NUMBER
12305

PRESS CLEAR TO EXIT

| FOLLOW ROUTE 84

SEQUENCE MODE §
IR MAN OFF

FWD §

REV §

PRESS CLEAR TO EXIT

The{SEQUENCE MODE] softkey enables you to select the type of waypoint
sequencing mode between AUTO Or MANUAL. The other choice turns the

route sequence mode to OFF. Press the SEQUENCE MODE|softkey to high-

light the desred seguencing mode.

AUTO SEQUENCING mode automaticaly steps from one waypoint to the
next when the arivd perpedicular point has been detected.
In MANUAL SEQUENCING mode, the unit sounds the arrival alarm and the

operator will manually press the[ENTER] key to step to the next leg in the

route plan when it is safe to do so.

When the Sequencing mode is decided, the next
step isto decide to follow the route in the Forward
direction (first to last), or to follow the route in Re-
verse (lagt to firgt). st press the[FWD]Jor[REV]direc-

tion softkey to advance to the next screen.

The lagt display shows the Arrivd darm distance that
will be used to alert you as each waypoint is ap-

[ FOLLOW ROUTE 44

SET ARRIVAL DISTANCE

0. 10w

PRESS ENT TO END

proached. Y ou may accept the limit by pressing thef ENTER]key or enter a
limit of your choice on this screen. To enter a new arivd zone limit, type

the numbers of the desired limit distance and press theENTER]key.
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When-is pressed the route sequence mode will be ON. The route
number will be displayed in the Ieft corner of the waypoint information bar
on the POS, NAV, or CDI screens and the first point of the route plan
becomes your initial destination, unless you happen to dready be a the first
point of the route.

While you are following the route plan you may press the[ENTER]key
anytime to bypass the next point in the route plan.

Turning the Route OFF
The route plan can be conveniently turned OFF anytime by pressing the

key. Select{FOLLOW]. On the FOLLOW ROUTE screen press the
SEQUENCE MODE]|softkey to OFF.

One other method of turning the route sequence to OFF is a bit indirect but
if you press thefGOTO]key to sdlect any waypoint that is not part of the route
plan, or press [GOTO], OJ[ENTER] , the route will be turned OFF.

3.9.3 Editing Route Plans
The EDIT ROUTE mode is used to INSERT Or DELETE waypoints in a route
plan or to ERASE a route plan in its entirety.

Press the [ROUTE/S] key. Press the[EDIT] softkey. When the EDIT ROUTE
Selection screen gppears, select the route number you =BT ROWE i

wish to edit. PressENTER]

SELECT ROUTE NUMBER

On the EDIT ROUTE screen the route legs can be 12 34

examined and the bearing and distance of the high-
lighted leg of the route plan displayed. If changes are 24 ERASE ROUTE §

ARE YGU SURE? PRESS ENTER

necessary, you can insert or delete waypointsin the

legs in a route by performing the following key opera PR EXIT
tions: EDIT ROUTE _ RTE 24
LEG1 RGENUNERIAS

The EDIT ROUTE display shows the Route # and | ey O 1O LIS

the leg containing the first two waypoint #’s in the | ~ rromgo15 T0 2823
foute. To see other waypoints in the legs of the route,
press the[LEG]softkey. UP and DOWN arrows appear 105 I 38w 4Gh
on the screen for scrolling the route legs. Place the leg " PRESS ENT T0 END

of interest in the highlighted block to check the bearing

and distance.

LEG
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Press the[ENTER] key puts the screen into an Edit condition so you can
INSERT or DELETE waypoints Notice that two softkeys [LEG] and [INS]
(insert) appear on the screen.

To INSERT a Waypoint

For example; to insert a new waypoint between waypoints #006 and #036,
press[LEG] and the[DOWNJarrow until you see the leg containing Fr 006/ to
036. If this is where you would like to INsERT the new waypoint, Press the

[INS]softkey Type the new waypoint number ( # 002) and press[ENTER] The
new waypoint Will now appear between 006, 002, 036.

To DELETE a Waypoint
To delete a waypoint from a route plan, press the[LEG] key until the leg
where the waypoint shouid be deleted is displayed. For example; to delete
waypoint #036 in the example above, pressENTER]until you see Fr 006/ to
036. Then press[CLEAR]to EDIT and press[CLEAR]again to ceLETE #036.
The Frov waypoint 036 will disappear the route string will be joined less
waypoint 036 ( deleted from route; not from waypoint memory).

BE CAREFUIL when leaving the EDIT screen. When you are finished,
press the[ENTER] key to end the editing session and return to the Display
mode. If you press the[CLEAR]key here (which is normally done on other
menus) you will accidently remain in the EDIT screen and continue deleting
waypaints from the route aganst your will.

394 Erasng Route Plans
To ERASE aroute plan, sdlect the Route mode with the[ROUTE/SJkey. s S
[EDIT]on t he ROUTE MXDE Directory. Type in the route number to be erased
and then pressthe# ERASE ROUTE scftkey. The message "SURE? PRESS
ENTER' will appear. To ERASE the route, pres§ENTER] have a change
of heart, pres{CLEAR]to abandon the ERAsE request and return to the Display
mode.

3.10 The[MENU]Key

One of the smallest, but mogt important keys on the NAV 398 is the[MENU]
key. This key controls access to the screens which set up the operating
parameters for the sensors, the display system, and for the navigation
cdculaions and readouts,

In the Menu pages you will find that the operations are very smple and
direct and the most difficult task will be to remember which menu holds the
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function or setup that requires change. The paragraphs that follow will
endeavor to provide smple guiddlines for you.

| SYSTEM STATUS UNITS SYSTEM STATUS DATA |
. uNmTs NMEA DATA OUT ®
SMMPH KMXPH || 0180 SEATALK
MEM
LANGUAGE b EMORY DATA OUT §
- Bl 3 5 CDISCALE B MEMORY DATAIN &
PRESS CLEAR TO EXIT PRESS CLEAR TO BXIT
NAV DISPLAY TYPE § ...——-—-—-—-'J
™ "T_counseneannatvee |
UNITS
™E ®
DATAINJOUT MAGHETIC ®
SYSTEM SETUPS ® )1 PRESS CLEAR TO BT
r MANUAL VARIATION ®
NAV SETUPS | NAV SETUPS MENU | -
PRESS CLEAR TO EXIT
SIGNALSTATUS # —l —— [
PRESS CLEAR TO EXIT g COURSE/BEARINGS & — [ POSITION CORR GPS ]
T
Signal Status Ly POSITION CORR. # [—r GEODETIC "
MENU OPERATIONS Menu ! Wag-8e
AVERAGING . "H‘ N 00.00: ﬂul .
PRESS CLEAR TO EXIT | w 00.00
: NEXT §
3 ! EAR TO BT
AVERAGING LORAN POSITION CORR. LORAN - E
| | POSITION CORR GPS2-
LA POSITION $ ASF CORRECTION §
SIORT (D) LowG MANU OFF 06us ATD &
SPEED & 00us aTD & e 3.C1 Ous e
[ 0.6 : DGPS BEACON SELECT .
e Nonor U e g
W oo.00° PREVIOUS #| D6FS
MENU
PRESS CLEAR TO &7 PAESS CLEAR TO EXIT
| PRESSCLEARTOBAT |

3101 Main Menu Directory

The figure above shows the selection paths that are available when the
[MENUJkey is actuated. The_Svstem setuns control Data Inputs’ Outputs, Units
of Measure and Language. The_ZNAV_setups_change the parameters for
caculating and displaying the navigation data. Items that can be dtered ae
Course & Bearing readouts, Speed averaging, and Position corrections. The
Signal Status screens display the signal reception and tracking status and
dlow initidization input and manua control functions.

When the[MENU]key is pressed and the MAIN MENU Directory is dis-
played, pressing the indicated softkeys will place you in the secondary
menus. When you are ready to leave the secondary menu, press the[CLEAR]
key. You will be returned to the MAIN MENU Directory.

If you are finished with setups in the menus, press the]CLEAR] key one more
time to return back to the last Display mode screen.
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3.10.2 Signal Status Pages
The siavnaL sTATus displays are used to show the conditions of signal

acquisition and tracking of the attached sensors and thereby indicate the
quality of the position fix. If the nav unit is using both aloran and GPS
sensor, the status of the sensor in use is dways displayed. You may choose
GPS or Loran operation while in the norma Display modes by pressng the

fenso]y

31021 Loran Sgnal Status
When operating in the Loran-C mode and the[SIGNAL STATUS] softkey is
pressed, the first screen advises which type of “sas’ you will be looking at.
The "LORAN STATUS" screen will appear as shown in the figure below.

STATUS MENUS
LORAN C STATUS

{____ESTIMATED POSITION ] [ ESTIMATED POSITION __] |
T
N 420500 ** ExTER veAR
) 93. 03. 07
r THEN PRESS ENTER
FROM “SIGNAL" ON WQZJ 1& EQ' mwe 18,2514
STATUS MENU IF LORAN IS y
SELECTED AS NAV TYPE
’_[é SIGNALSTATUS  LORAN | || | [ STATIONSELECTION ] |
5560 = ENTER RETURN TO
SUSIBE A v esro 8950 ayro stanon o[ SIGNAL STATUS
wsso.0l &3 {8 OFF
ﬁa:ﬁ Als. NEW GRIZ § | [ TOGGLES THAU REGISTERED GRls
. STAp
5 ””315 1H ’ 1 S1,52 SELECTION
R v:“‘,zl ?:._‘32‘.- ECD® me NEW S1, 8279 RXSTAUON 12460
PRESS CLEAR TO EXIT PARESS ENTER TO RETURN GRI
9960 s1# |— ToceLES
m 2 FROM RX
R B 4 529 - nuusens
—_— PAESS ENTER TO RETURN |

On this display the characters show the sdected GRI and the Secondaries
being received and used for L/L cdculations in the Signd box (prominently
featured on the page). The Magter (M) dation is shown first in the box. As
each Secondary dgnd is received it becomes lised in the box. The sgnds
appear in the ligt in the order in which they are received and not necessarily
in numerica order.

The sdlected GRI number appears in the top section of the box. An “A” may
appear to the right of the GRI to indicate that the 508 sensor is operating in
the automatic GRI and secondary selection mode. If the “A” is not ON, the
sensor s in the “manud” Station selection mode.
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As you may remember from reading the basic loran information in the
RayNAV 508 manud, the secondaries get their numbers by using the first
digit of their norma time delay. On this display you actualy see the TDs of
dl the loran ggnals, but the two "S" numbers highlighted in the reverse block
characters at the left Sde are the stations being used to get your Lat./Long
readout. S0 in the Status page example in the preceeding figure, the " 1", “4”

line and the “6” lines are being received.

SNR Display

Y ou can see adisplay of theSNR’s (signal-to -noise ratio) levelsfor the
Master and al recelved secondaries in the SNR column. The SNR levd is
important because it affects the quality of the position fix and certainly

acquisition  time.

The time required to sdlect the correct cycle of the received loran signd is
directly related to the received strength of the sgnd (SNR). If the signds are
very wesk, it usualy takes much longer to “Lock-on” and track the signas
and display your postion. The table below shows the general range for SNR

levels vs time of acquigtion.

SNR Table
SNR LEVEL  STATUS  TIME TO LOCK
70 - 99 Good Up to 3 minutes
50-69 Fair Up to 7 minutes
15-49 Poor Unpredictable
o- 14 Bad Try the GPS

Track Status
The Track Status numbers appearing in the
right hand column labled " TRACK" vary from 0
to 8's during the acquisition process with an "§"
indicating that the loran is “Locked-on” and
tracking that particular dation.

i SIGNALSTATUS LORAN |

|6R1=9960 A

TRACK

sasxgalg
p--1- J1.1..1..7..]

ESTIMATED
POSITION

N 42 0532
w 071 10.14’

PRESS CLEAR TO EXIT

EST §
STA §

ECD §

When one of the signals disappears or becomes too weak to be tracked, the
corresponding status number may go to "9" until the signa is recovered. If
the dgnd is not recovered within 5 minutes, the sgnad will be consdered
"lost" and status number reverts to O (re-initiating search).
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il

il b - d TTTTeE omem

| STATION  SELECTION ]

9960 Auro staton BT

ENTER RETURN TO
SIGNAL STATUS

— TOGGLES THRU REGISTERED GRIs

| S1. S2 SELECTION |

OFF

NEW GRI? $
ml
2 NEW 81, 527 §

PRESS ENTER TO RETURN

SIGNAL STATUS PRESS ENTER TO RETURN

3.10.2.3 Station Selection Mode

> RXSIATION 12460

GRI

9960 ) S1$ |~ TOGGLES
e FROM RX

4  s29|—numBErs

If for some reason the SNR values or the Track Status of the SELECTED
dations in the Automatic Station Select mode are poor and the loran will not
lock-on, you can choose Manua Station mode and make dtation selections
manualy usng the sgnds that are recelved in good qudity. Just press the

[STAJkey

When you see the " sTaTI oN SELECTI ON'  screen, you only need to press
either thefNEW GRI?] softkey to sdect a different GRI from the interna GRI

list or the[NEW S1,52?]softkey to change the secondaries tations only.

Sdecting GRIs Manually

The]NEW GRI?]softkey toggles through the list in numerica order. The GRI
names appear on the screen directly below the GRI number on the screen. If

you're not sure which GRI to enter, the list of worldwide loran GRI’s appears

below.

VORL DW DEL ORANCCHAI NS
4990 C.PACIFIC 8000 CHEUROPE
5930 E. CANADA 8290 NO. CEN. USA
5970 E. ASIA(CO LION 8940 FRENCH
5990 W CANADA 8970 GREATLAKES
7170  SAUDI ARABI ASO, 8990 ARABI ANORTH
7270  NEWFOUNDLAND EC 9610 SO CENUSA
7950 CHAYKA E.ASIA 9940 WESTCOASTUSA
7960 GULFOFALASKA 9960 NEUSA
7970 NORWEGIAN CHAIN 9970 NW PACIFIC
7980 S.E. USA 9980 | CELAND
7990 MEDI TERRANEANSEA 9990 NORTHPACI FI C
5980 ATTUCHAWKA 7930 LABRADOR( O f Ai ri n Nov 94)
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Selection of Secondaries

When softkey is pressed, the screen will change to the ® S 1,
S2 Sdection” screen. On this page the top line of large characters shows the

received secondary dsations from the sdected GRI.

To enter the two secondary stations for S 1 and $2 that you would prefer to
use for your Lat/Lon caculations, Press the[ST]softkey for a NEW S 1 station
and using the numeric keys, type the number of the desired station. Then
press[ENTER]. The softkey arrows will return. At this point you may coose
a new S2 or pres§ ENTER|one more time to return to the Signd Status page.

For S2, press the@soﬂkey and using the numeric keys, type the number
of the desired station for S2. Then pres{ ENTER].

Example: [S1} 2, | for S1of 2
[S2] 4, [ENTER] for S2 of 4

Press[ENTER] when finished to return to the
. Signal Status page.

#
A INEEW|SIE NW| WINE
E 173152144135132120118107

31024 GPS Signal Status 54140155150138132140112
i i =T LA HDOP
When in the GPS mode and the [MENU] key is (EEIIEN e ESTH

presw-j and is sdlected  from Ww071°14.50 W
SF’

the Menu Directory, the GPS Status screen will — MAY 584
aopear and show the GPS satellite signals. |’3_56P';ggs CLEARTO EXIT

The “Satellites Tracked” display shows the identification numbers( ID) of
the satellites being received, tracked, and used for L/L calculationsin the
reverse block characters. The Raystar 108 sensor is usually tracking 4-6
satellites at any one time and can track up to eight, if vishle. So, seeing 6 to
8 blocks illuminated is not a dl unusud.

In the column below each Sa ID # you can see see the individud satellite’s
azimuth angle, it's devation angle from the horizon, and sgnd leve (SNR).
The daa is displayed for dl satellites being receved.

Below the Status box the HDOP number appears and provides the current
fix quaity. This rates both the drength of the saelite signds as well as the
geometry of the satellite postions. Typicd HDOP numbers for a good fix
are 2 or less. Far HDOP vaues are 4 or less, Poor HDOPs are over 5.
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In the title box, the fix type is displayed at the right end. Here, you will see
either 3D or 2D characters. The 2D mode is a two-dimensiond position fix
mode that will not factor the caculated atitude (antenna height) into the L/L
position solution. AUTO mode calculates dtitude. Generdly, the 2D mode
works the best for marine navigation.

The Status display dso includes readouts of your estimated postion, local
date and time, and antenna height.

There are two softkeys on the GPS Status screen. The[ESTsoftkey acoesses
the GPS sensor Initidization sequence. The[SH softkey permits specid setups
that effect the GPS position fixing or readout displays. The next sections
cover the GPS initidization sequence.

3.10.25 Initializing GPS Sensors
The following paragraphs describes the series of initidization inputs to be
checked when your nav unit is to be operated with the RAYSTAR 100 or

RAYSTAR 108 GPS Sensors hmmum_o_nm_t.humml_w

. When the[MENU] key is pressed and[SIGNAL STATUS] is sdected from the
Menu Directory while using the GPS mode, the GPS Status screen will
appear and show the GPS satellite signdls. Press the [EST] softkey to start the
sequence of initid entries. The first screen appears as below:

Estimated Position

When the EST LATITUDE message appears, the current Latitude entry will
be displayed. To update the entry, you should always re-type the correct,
numbers for you latitude using the numeric keys. Even if the entry is OK, we

recommend  that you do not bypass this entry, by pressing the[ENTERJkey.
[ ESTIMATED POSITION | [__ESTIVATED POSITION
ey NS b . EWP
N 42 DS QQ' N 4205 00
THEN PRESS ENTER L THEN PRESS ENTER
w000 00.00 w071 14.90

ENTERING INITIAL POSITION
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Example: Press 4,2,0,5, 0,0[ENTER],[ENTER], for N42°05.00’

Check the direction displayed to the left of the Latitude. Use the[N/Slkey to
change "S" to "N" or vice versa. PressENTER]to save the Latitude.

Edtimated Longitude

The prompt now moves to request your Longitude entry . Type in the correct
longitude vaue. Add a"0" for Longitudes below 100 degrees. Pres{ENTER]

Example Press 0,6,9,5,9,8,5, [ENTER],[ENTER], for W69° 59.85

Check the direction displayed to the left of the Longitude. Press the[E/W]
key to change "W" to "E" or vice versa. Press [ENTER] to complete the

longitude entry.

When [ENTER] is pressed to complete your Longitude entry, you will be

prompted to enter the antenna height.

Antenna Height Entry

The display changes and prompts to " ENTER ANT HEI GHT" above sea level
in veTeRs (3.28 feet = 1 meter) or in "FEET". Enter the numeric value of
you antennas height above the water. Then press[ENTER]. When the[MT/FT]
softkey appears on the screen, press the softkey only if you want to change
the units from meters to feet or vice versa. The curmt units selection gppears
after the antenna height digits on the display. Then pres§ENTER]again.

When[ENTER] is pressed to accept your antenna
height, the unit will advance the message prompt
to request the date entry.

Date Entry
For this entry you need to type in sequence the
two digits of the Month, followed by two digits
for the Day, followed by two digits for the current
Year. When the readout looks OK, press |ENTER|

 ESTIMATED POSTION ]

s
»
ANTHT ()1 0mt.

IYPE 4; PRESS ENT

DATE

TME]18 _25.14

05. 07.94

For May 7,94, press0, 5, 07, 94

When (ENTERY is pressed to accept the Date
entry, the display advances to enter the Loca
time.

PRES'S ENTER 7O RETURN

GRI NO. ggét)“‘...
st 14 ¢
$2 A6 b

NOTE:

RETURNS TO
SIGNAL STATUS
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Local Time Entry

When is pressed to acoept the Date entry, the display will prompt
you to enter Local time. Enter the hour and minutes (+/- 15 minutes) using

the 24 hour format. In the 24 hour format, 9:00a.m. is shown as 0900,
3:00p.m. is1500, 10:00p.m. is 2200. Since each entry is two digits, enter "0"
firsg when the hour or the minutes value is less than 10.

Example: Press 0, 9, 0, 5,[ENTER]for 9:05a.m.
or
Press|, 3, 0, 7[ENTER]for 1:07p.m.

The last screen of this sequence prompts you to enter the GRI number of’
the loran chain serving your area and the first two digits of the TDs that
would normaly be used in that area

Loran GRI Sdlection

When the GRI entry prompt appears, the GRI that serves the area of your
esgtmated L/L postion will appear in the entry window. If the GRI is correct
then it is only necessary to designate the TD numbers.

PressS1 softkey and type two digits of first TD. Press[ENTER] When the
softkey arrows re-appear, press the S2 softkey and type the two digits of S2.

Then pres{ENTERJto input the S2 entry.

If the GRI number was not correct, press the[GRI]softkey. Re-type the
desired GRI number. Then press[ENTER} are finished, follow the
message a the bottom of the page to press the[ENTER]key and return back
to the GPS Signd Status page.

3.10.26 SF for GPS Status TYRE
On the GPS Signa Status screen one key re- = [
mains. The softkey is the[SF] (special functions) s ’
key. NEXT —4‘—1' ]
PRESS CLEAR TOEXIT

GPS Fix Mode

When the[SF] key is pressed, the first of two SF
menus (shown in the figure) appear. Here you
may select the type of GPS fix. The choices are 2D

and AUTO (3D). The 2D mode is recommended for smﬂgi N

PRESS ENVER IO STAR
PREVIOUS &
PRESS CLEAR TO EXIT

marine use, Press the softkey for 2D fix mode.
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[ ESTIMATED POSTION-, ] |

ANTHT 0010mt. mrre

THEN PRE.SS ENTER. m Q7
w071 14.50 we 18.25.14

MAY 594
gl Cl41MT SF®
PRESS CLEARTO EXIV
{
FTYE b o 9960 ¢
20
GPS LA DIGTS & st 14 »
SIGNAL STATUS IR 000 ey s2 26 0
OPERATIONS NEXT &
PRESS CLEAR TO EXIT PRESS ENTER TO RETURN
TELLTE - SO 3 NOTE: RETURNS To
ATELLITE - STATUS " _SF2 SIGNAL STATUS
TIME &
ure

SATELLITE SEARCH §
PSS ENH R 10 STAHT

PREVIOUS §
PRESS CLEAR To EXIT

Press the[CLEAR]key to retum to the Main Menu Directory.

L/L Digits ( L/L Resolution)
The next item of the S menu sdects the latitude/longitude readout resolu-

tion . The readouts can display to 1/100ths of a minute or 1/1000ths of a
minute. The readouts are set to .OO' from the factory. Press the

softkey for .OOO readouts.

When the [NEXT] softkey is pressed , the SF2 menu will appear. On this
menu you can set the Time & Date readouts on the GPS Signd Status page

to show the UTC Time & Date when the{TIME] softkey is pressed.

The last menu item starts the SATELLITE SEARCH mode. when this softkey
Is pressed it is requesting the GPS sensor to refresh its almanac data in
memory. The message prompt will ask you to press the[ENTER]key if you
wish to proceed. Press [CLEAR] if you choose to abandon a SATELLITE
SEARCH. The accumulation of amanac data normdly takes anywhere from

15 minutes up to 30 minutes.
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3103 Sysem Setups

In the System Set-up menu the type and style of the
various readouts and messages can be set to your prefer-

ence. This menu also controls the Data input/Output

parameters. To see the System menu, from the POS,

NAV, or CDI screen press thf MENUJkey. On the Main

MenuDirectory,press the[SYSTEM SETUP] softkey.

3.10.3.1 Display Type

MAIN MENU DIRECTORY |

SYSTEM SETUPS B
NAV SETUPS »

SIGNAL STATUS ¥
PRESS CLEAR TO EXIT

The first item on the SYSTEM STATUS menu is the NAV DI SPLAY TYPE

selection. When the[NAV_Di sSPLAY TYPE]| softkey is pressed, the position

coordinates will be shown in TD coordinates if TD is highlighted. When L/L
is selected, al pogtion coordinates appear in Latitude/ Longitude coordinate

format.

3.10.3.2 Units Menu

When the[UNITS]softkey is pressed on the system status menu, a second
menu SYSTEM UNI TS agppears. On this screen the units for distance and speed,

language, and CDI scding may be sdected.

The[UNITS]key gppears again
on the UNITS menu and this

time toggles the selection of
NM/KTS, SM/MPH, or
KM/KPH for distance/speed
units  Press[UNITS] until the
desred units ae highlighted.

Language

Each time the| LANGUAGE]

key is pressed one of siX lan-
guages may be sdected for the

[

SYSTEM STATUS MENU ]

NAV DISPLAY TYPE §
™

UNITS B

DATA INJOUT »

PRESS CLEAR TO EXIT

| SYSTEM STATUS UNITS

. UNITS §
SMMPH KMKPH!
LANGUAGE #|

ENGLIGH

B 3 5 COISCALE ®
|__PRESSCLEARTORIT .1

SYSTEM STATUS DATA
NMEA DATA OUT §

0180 SEATALK
MEMORY DATA OUT §

MEMORY DATAIN &

PRESS CLEAR TO EXIT

text on displays and in menus. English is the default language. As the key is
pressed DEUTSCH, FRANCE, ESPANOL,NORSK, and 1 TALIAN  maybeselected.

CDI Scale Range

This menu item sets the span of the CDI scde used on dl CDI displays in
CDI, NAV, and POS modes. The sdlections available are 0.1, 0.3, and 0.5
nm. These are scale limits as measured from midscale to each end. The vaue
highlighted in the block is the sdlected vaue. Press the[CDI SCALE]softkey

to highlight your choice.
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31033 DATA IN/OUT Menus

When you are on the SYSTEM SETUP menu and press the[DATA IN/OUT)
softkey the SYSTEM STATUS- DATA menu will appear. This menu will control
the format of the data to output and execute the transfer of waypoints and

routes in and out of the nav unit.

To select the Data output format [NMEA_DATA OuT]softkey to highlight
0 180, or 0 183 NMEA data formats. The next press of the softkey will sdlect

SeaTalk data format.

NMEA 0 180 is an old data format that is intended to provide XTE steering
data to older autopilots.

| MEMORY DATA OUT ||

NMEAQ183 i
. is the current standard data CUTPUTWET DATA B
interface used between marine dectronic

OUTPUT ROUTE DATA .

tences outputted by the NAV 398 can be
NMEA DATA OUT # PRESS CLEAR TO EXIT

uipments. The list of NMEA 0 183 sen-
tenoe SYSTEM STATUS _DATA J—-
|

found on page 2-6 of this manual. 010 I SEATALK

MEMORY DATA OUT » MEMORY DATA IN |

INPUT WPT DATA &

SEATALK is a bi-directiond data for- MEMORY DATAIN ® |y
mat used for communication between -P=SGEMRAT INPUT ROUTE DATA #
Autohelm Instruments and Raytheon ma-

rine  products. PRESS CLEAR T0 BXIT

Press the]NMEA DATA OUT]softkey to highlight your choice.

MEMORY DATA OUT

This menu item enables the transfer of waypoint and route data from
internal memory of the NAV unit to a PC file. The data is output in the
NMEA 0 183 format standard using the WPL and RTE sentences. This mode
can be most useful to download the memory contents for editing and
reloading. The mode is dso useful to save a file record of the memories in
the event a Master Reset must be executed.

To transfer the Memory Data out, press thef MEMORY DATA OUT] softkey.
The MEMORY DATA OUT screen will appear. The Data output connec-
tions (Yellow & Green wires of the power cable) should be connected to the
COM]1 or COM2 input of your PC. Verify that the line settings are set for:
8 Bit, 4800 baud, no parity, 1 start bit, 1 stop hit.
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Designate a drive, path, and file for the data to be saved into. When the PC
isall set pressthe[OUTPUT WPT DATA] or the [ OUTPUT ROUTE DATA]
softkeys to begin the memory transfer. The screen will show the message
"SENDING WPDATAOUT" anda" UPLQADING'  willblinkonthescreenduring
the transfer process. The time to upload the data will depend on the number
of memory eements to transfer since up to 500 memories may be involved.
The UPLoabl No message will go out when the transfer is completed.

MEMORYDATAI NPUT

When you are ready to transfer the PC files of route plans or waypoints into
the NAV unit memories, please verify tha the Data Input connections in the
power cable assembly are now connected to the PC COM1 or COM2 port.

If everythings connected correctly, on the SYSTEM STATUS DATA
menu, press the_vemRy DATA | N_softkey. The screen will show the
message " LoADi NG WP DATA IN" and " powoani NG will blink on the
screen during the transfer process. The time to download the data will depend
on the number of memory elements to transfer since up to 500 memories may
be involved and the transfer rate is one memory per second. The DOAN
Loanl Ne message will go out when the transfer is completed.

SYSTEM STATUS UNMS | [|[[sysTEM STATUS DATA
. UNITS ® NMEA DATA OUT .
SMMPH KMxPH || 0180 SEATALK
LANGUAGE . MEMORY DATA OUT #
MENU — O .3 .5 COSCALE® MEMORY DATAIN ®
SYSTEM STATUS MENU sress ceanroar || pRES G'F!! 10 BT
NAHSPI.AY TYFE » e iertiienam
™ [ counsemEARING TYPE |
UNITS &
M A 1 N_MENUDIRECTORY TRUE ¢
DATA INJOUT » MAGNETIC §
SYSTEM SETUPS ®
PRESS CLEAR T0 EXIT — MANUAL VARIATION <"
NAV SETUPS & [ % SETUPS 0% | i
SIGNAL STATUS ® —1 ‘ PRESS CLEAR TO sxrr_
PRAESS CLEAR YO BXIT To COURSE/BEARINGS & |— POSITION CORR GPS
Signal Status Ly POSITION CORR. § [~—r—>
GEODETIC SYSTEM »
MENU OPERATIONS  Menv B —wased
AVERAGING & N0D.OO* At ®
PRESS CLEAR TO BXIT W go. oo*

AVERAGING LORAN [ POSITION CORR. LORAN |

t

|

]

: NEXT &
——— M}

"POSITION CORA_ GPS2

UL POSITION & ASF CORRECTION #
ST () (0% MANU OFF 06 s ATD
SPEED & fdue ATD § bars 3ius as
(SRT) MED LONG : 6.0us BEALQ =3
) T |

N0OOD' aln B
W 00.00°

PRESS CLEAR TO BXIT

*
PRAESS CLEAR TO EXIT

PREVIOUS ®| DGFS

PRESS CLEAR TO EXIT
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| COURSE/BEARING TYPE |

TRUE »

NAV SETUPS MENU |

MAGNETIC »

COURSE/BEARINGS B = MANUAL VARIATION #

W 16
PRESS CLEAR TO EXIT

POSITION CORR. @

AVERAGING #
PRESS CLEAR TO EXIT

3104 NAV Setups Menu- Loran
NAV Seups for Loran include making choices of bearing types, postion
corrections, and averaging congtants for smooth (but responsive) readouts.

3.10.4.1True/Magnetic Modes
As with mogt navaids, Course and Bearing readouts can appear referenced
to True North or Magnetic North on the screen. When the COURSE/ BEARI NGS
softkey is pressed the COURSE/BEARINGTYPE menu permits selection of True
or Magnetic readouts. On the menu:

Press the[TRUE]softkey for True Bearings.
Press the[MAGNETIClkey for Automatic Magnetic Bearings
Press the] maNUAL VARIATION | softkey for manual Magnetic bearings

True North mode

When the unit is shipped from the factory the readouts for Course and
Bearing are displayed in “Magnetic North”. To display “True North” data it
is necessary to de-activate the “AUTO" Magneticvariation mode. Press the
[iR0Ekeyse and Bearing readouts will now be in degrees “True’.
The "mag" indicators, on the screen, will become "t"s.

Magnetic North Mode

When the[MAGNETICJor[MANUAL VARIATION|keys are pressed, the unit will
produce magnetic courses and bearings. The primary difference between these two

modes is that the variaion vaues oftenchange as you cruise from area to area. The
automatic  variation program  selected by the softkey can adjust for

these changes. The Manual variation mode uses a fixed value that is usually

accurate for a specific area

Manual Magnetic Variation
In rare cases the Auto Mag Variation may be off by a degree in certain
Lat/Lon locations. In this case, you could turn oFr the Auto magnetic
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program and use your own entered vaue for the variaion by sdecting the
[ MANUAL VARIATION]softkey .

When the| MANUAL VARIATION]| key is pressed, you must first decide
whether the direction of the variation is East or West. The direction aready
selected is displayed a the left side of the screen. Press thefE/wWsoftkey if the
direction should be changed and then press thd ENTERIkey. "00" appears next
to the direction character.

Now type the numeric value of variation and press[ENTER] The unit will
now be in magnetic mode, but using a fixed variation vaue. When the[ENTER]
key is pressed, the entered variation will now be applied to al Course and
Bearing readouts. Press the[CLEARJkey and you will shift back to the mMain
menu directory. Press[CLEAR] a second time to get back to the last used
display mode.

3.10.4.2 Postion Corrections- Loran
The NAV 398 unit has Pogtion corrections that are available for use with
Loran-C navigation and corrections that apply to GPS navigation. If you
happen to be using both senors in your system, the menus that appear on the
screen will be determined by the sensor that is currently selected for use. To
apply corrections to the loran L/L you will need to be sure the unit is in the
loran mode. Conversely, be in GPS mode to do GPS corrections.

The NAV 398 includes automatic correction programing for both the Loran
and the GPS modes and these programs are normally operating when the unit
comes from the factory.

Loran Postion Corrections

When the loran sensor measures the loran signd time differences, the TD’s
received are rarely perfect by the time they reach your boat. They usually
contan some erors to sgna timing developed as the dgnas travel across
land due to various distortions of the terrain aong the path of the radio waves.
Fortunately, the error values are generally known for most of the loran
coverage areas and atable of corrections (ASF) is built into your loran
sensor.The ASF program helps to correct the loran time differences so the
Lat/Lon readouts will match marine chart coordinates and your GPS more

closely.

The NAV unit only uses Lat/Lon for waypoint navigation calculations.
When navigating to and from waypoints, the loran performs its bearing and
distance, TTG, XTE calculations by comparing the Lat/Lon values. Upon
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arrival at the waypoint, the ships' L/L must match WPT L/L. If the ship’s
displayed L/L is ASF corrected, the waypoint memory must have corrected
L/L coordinates if you are to arive a the same location again. The NAV 398
takes care of this automaticaly for you.

If you see some difference between the waypoint's L/L in memory and the

ship’s position at the waypoint location, we suggest that you save the

waypoint as an Event, while sitting next to the mark. This will put a corrected
position into the waypoint memory and will permit the repeatable accuracy
of loran (+/- 50 feet) to guide you to the same location the very next time.

Auto ASF
Normally the ASF program is set to Automatic when the 508/A sensor
leaves the factory. However you should check the POSITION CORR. menu
and verify that the program is ON at the first opportunity. On the Main Menu
Directory, press the[POSITION CORR] softkey. On the menu verify that the
ASF correction is highlighted at AUTO. Pressing the softkey steps the
sdections from AUTO to MANUal to OFF, etc.

Manual TD Corrections [ POSITION CORR.

LORAN |

Although adding TD correction values to correct

your Lat/Lon position is not a common practice,
there are times when TDs of afixed landmark are

ASF  CORRECTION #
MANU OFF

available. It isfairly easy to correct your Lat/Lon o.ous «4TDWH
reading usng TD difference values. The procedure N0 4Ll b
for making manua TD corrections appear in the w 00,00
following example: PRESS CLEAR TO EXIT
Example: The actud TD readings given on a chart [ L AVERAGING LORAN
for a sea buoy are 13900.7us and 25590.0us. The
loran display reads 13899.5us for S 1 and 25590.2us "ﬂ'“ »
for S2 while sitting next to the buoy. o ’
N LONG
13900.7 Chart 25590.0 Chart »
-13899.5 TD readout 25590.2 TD readout PRESS CLEAR TO EXIT

1.2 S1 correction -0.2 S2 correction

After subtraction, the values 1.2us for S1 and -0.2us for S2 were obtained
and can now be entered manudly for the ASF values. To enter these values,
select the posi TTon corR. menu . Press the ASFCORRECTI ON_softkey to
highlight manu and press the siTERIkewi || be highlighted to
indicate numeric values should now be entered.
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Type in the numeric value 1, 2 and press[ENTER]. In our example the
correction was a plus value. So, even though the" +/-" prompt just came

on-screen, just press the[ENTER]Jkey again for the +1.2us TD 1 correction.

When|ENTERJisv pressed, diye dilacontinue with entering
the offset value for TD2. Type in the numeric value 0,2. PresslENTBR].i S
time press the +/_ softkey, since the correction was a minus vaue. Then press

ENTER|to Storethe -0.2us TD2 vaue.

Manual L/L Corrections
Instead of using the Auto ASF program or the manua TD offset values, the

L/L coordinates may be corrected manudly. The process is Smilar to making
manual TD correction entries, and is accomplished in the following manner:

Firgt go to a fixed navigation point and read your current L/L position from
the loran display. Extract the L/L coordinates of the fixed point from your
marine chart. Subtract the two Latitudes and the two Longitudes from each
other to determine the appropriate correction to be entered into the NAv unit.

Example: N42 4223 Loran  WOQ71 2454 Loran
N42 42.08 Chat  W071 24.50’ Chart
- . 15’ (South) -04’ (Eat)

After you have calculated your correction, select the POSITION CORR.
menu. Press the softkey to highlight aL/L .

Typein the value of Latitude Offset 1, 2, 6. Press the[ENTER] key. "N/s"
appears a the center softkey position. Since our sample offset is to the South,
press the[N/S] softkey to change the direction for the latitude correction to

"S".Then press|[ENTER|.

When[ENTER]is pressed, the display will expect you to enter the value of
the Longitude Offset with the numeric keys. Type in 1, 0, 5. Press [ENTER]

and the “E/W” characters appear again at the center softkey position. This
time the correction is to be subtracted. Use the key to sdect E (-) for
d.

the longitude correction before pressng

Press theCLEARJkey to return back to the Main Menu Directory. You could
press[CLEAR]one more time to go back to the display mode. However, this
time press the[NAV SETUP] softkey again so we cm check the AVERAGING
menu for Loran.
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3.104.3 Averaging for Loran T AVEAGIG TORAN |
On the LORAN AVERAG NG menu we can sdlect
averaging periods for the Loran L/L readouts and LL POSITION.
one for the Speed readouts. Averaging periods of SHORT (M) Lo
SHORT, MEDI UM, LONG, canbeselected. ) US;EED ’
Press the [ L/L posiTion | softkey repeatedly to PRESS CLEAR TO EXIT

scroll the sdlections for the pogtion readout. Press
the[SPEED]softkey repeatedly to scroll the sdlections for the Speed readout.

"SHORT"- Shortest averaging, quickest response, dightly erratic readings.
“MEDIUM”-Gives smooth readings with more response.
“LONG'‘-Longest averaging period. Gives smoothest readings.

Generally for Loran , For L/L Short or Medium averaging is recommended.
For Speed, Medium or Long is recommended.

When correct, press[CLEARJto return to the Main Menu Directory.

3105 NAV Setups = GPS
This section covers the NAV SETUP menus that are particular to GPS

operation. The COURSE/BEARINGS menu of the NAV SETUPS menu happens
to have the same operations for both Loran and GPS. The operations for

sdecting magnetic bearings were covered in section 3.10.4.1. However, for
GPS operations, the posiTiov corr. and AVERAG NG menus are unique to
GPS and are discussed in the following paragraphs.

3.10.5.1 Postion Corrections = GPS
In the NAV 398 there are actudly three forms of correction avallable in the

GPS mode. They are:

« Geodetic datum

e Manual L/L correction

« Manual TD correction
When the GPS sensor converts the ranging measurements from the satellites
into Lat/Lon coordinates it uses a mathematica formula (or datum) to arrive
a the L/L solution. In preparing charts or maps, cartographers adso rely on a
particular mathematical formula or geodetic datum (scaling system)on which
to cdibrate the Latitude/Longitude coordinate structure of the charts. The
type of datumused to make the chart is normally listed on the chart in the
table area
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Geodetic Datums

Mariners may find consderable errors (up to 200 meters) in plotting own
ship's pogtion if their charts were crested using one type of geodetic data
system while the GPS cdculates postions using ancther data system.

TheNAV 398 can program the RAYSTAR 108 to provide position calculations
utilizing several geodetic data systems. For maximum plotting accuracy, you
should set the GPS to match the datum used for your marine chart. The
datums available in the Raystar 108 are lised below and in Table A on the

following page:

1. WGS-84 [ PosiTION CORR GPS1 |
2. WGS-72
3. BESSEL (JAPAN) GEQDETIC. SYSTEM I
4. NAD-27 (USA) N 0000 AL b
5 NAD-27 (CANADA) w 00.00
6. EURO-50  (Europe) N oM
;' gLSJ(S};636 6 (Ausralig PRESS CLEAR TO EXIT
9: NAD-E;3 | POSITION CORR GPs2 |
10. Other datums (see table)
Giyg < ¥
When the posi 11 o CORR. GPS1 menu is dis- DGPS BEACON SELECT ¥
played the screen displays the current Geodetic
datumused by the GPS sensor. To move through PREVIOUS ¥
the datum list and select a different datum, press PRESS CLEAR TO BXIT

and hold the] GEODETIC SYSTEM]|softkey down
to scroll the datum lidt.

Datums named on the list above will appear firgt in the sequence. When the
two digit numbers appear, continue holding the key until the desired number
is displayed. The numbers correspond to the datums listed on Table A. When
the datum or datum number you desire is displayed, it will become the datum
used for L/L calculaions.

If you are finished with this menu, press the[CLEAR]key to return to the
muN MENU Directory. PressfCLEAR]one more time to get back to the normal
navigating  screens,
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NO.

11
12
13
14
15

17
18
19
20
21
22
23
24
25
26
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

47

Table A: ADDITIONAL GEODETIC DATUMS

DATUM AREA

ADINDAN
ARC 1950

AUSTRALIAN GEODETIC 1984

BERMUDA 1957
BOGOTA OBSERVATORY
CAMPO INCHAUSPE
CHATHAM 1971

CHUO ASTRO
CORREGO ALEGRE
DJAKARTA (VATAVIA)
EUROPEAN 1979
GEODETIC DATUM 1949
GUAM 1963

HAYFORD 1910
HJORSEY 1955

INDIAN

KERTAU 1948

L.C. 5 ASTRO

LIBERIA 1964

LUZON

MERCHICH

MINNA

NAHRWAN

NAPARIMA, BWI

OLD EGYPTIAN

OLD HAWAIIAN

PICO DE LAS NIEVES
PROV.SO.AMERICAN 1956
PROV. SOUTH CHILEAN
PUERTO RICO
QORNOQ

RT90

SANTA BRAZ

SOUTH AMERICAN 1969
SOUTHWEST BASE

TIMBALAI 1984

SERVICE AREA

Ethiopia and Sudan
Botswana

Augrdia

Bermuda Idands
Colombia

Argentina

Chatham |dand

Paraguay

Brazil

Sumatra

Europe

New Zedand

Guam

Finland

[celand

Irland

West Mdaysa & Singapore
Cayman Brac Idand
Liberia

Philippines

Morocco

Cameroon

Oman

Trinidad & Tobago

Egypt

Hawaiian Idands

Canary Idands

South America

South  Chile

Puerto Rico and Virgin Idands
South  Greenland

Sweden

S0 Maguel. Santa Maria Is
South  America

Faial, Graciosa, Pico, Sao Jorge
& Tercera |dand

Brune & East Mdaysa
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Manual Lat/Lon Corrections

Although its not very likely that you will choose to correct your GPS L/L
position with any type of manua corrections, the means to do so is included
in the NAV 398 menus. Manua corrections would not be efficient because
the variable errors introduced by the “sdlective availability” mode to the GPS
saellites negates such fine cdibration attempts. GPS fix improvements are
much more likely to occur when the differentid Beacon recelver is providing
dynamic corrections to the GPS sensor.

However, to “calibrate’ your GPS to the NAVigation chats by using fixed.
correction factors added or subtracted to Lat/Lon readouts use the«L/L
correction procedure for loran operation described in paragraph 3.13.2.4. to
determine the needed correction vaues. Please refer to the description in that
section for further details.

Press thesoftkey. The 8 L/L characters will become highlighted
by a reverse block.

Type the numbers of the Lat correction value || POSITION CORR GPS1 |
and press . The N/S prompt appears.
Use the softkey, if necessary, to set the desired GEODETIC SYSTEM Ip
direction. Then pressfENTER]. B o Al »
00.00°
Now type the digits for the Longitude correc- NEXT 1)
tion and press [ENTER] . The E/W prompt now PRESS CLEAR TO BXIT
appears. Use the softkey again to set the correct |
direction, if necessary. Then press the[ENTER | LPOSITION CORR GPS2 |
key to finish inputing the correction.
g.:I; ug «ATD ¥
gyl
The L/L postion correction that is entered for DGPS BEACON SELECT I
GPSisonly used for GPS mode. If aL/L cor-
rection is made for the loran sensor, that correc- PREVIOUS I
tion vaue is only used for the loran. PRESS CLEAR TO EXIT

Correction for GPS TDs

When the[NEXT] key is pressed on the posTioN CORR. GPS 1 menu the GPS2

menu appears. The firs softkey[4TDjcan be used to input some offsets to
the TD readouts that are converted from the GPS L/L coordinates. Essentially
this menu entry functions in the same manner as the TD corrections for Loran
dready discussed in section 3.13.2.3. Please refer again to the ingructions

provided in that section.
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3.105.2 Differential Beacon Operation
Ordinarily the Raytheon DGPS Beacon recelver works automatically to find
and track the radiobeacon providing differential GPS corrections in your
area. When the beacon is being received, "DGPS" is displayed in the messege

area a the bottom of the various display modes.

The Beacon receiver is capable of operation in a | posmoN CORR GPSZ_
Manual Tuning mode via the NAV 398 menu. To
access the DGPS menus, the DGPS beacon receiver 0648 < §
must be connected, receiving a beacon signal, and oeps BE:C' :: SELECT
providing correction signals to the GPS sensor. The
message “NO connect”  will not appear and when the PREVIOUS
[ beps BeErcov seLect | softkey is pressed, the DGPS :
menus will appear. PRESS CLEAR TO EXIT
The BEACONSTATUS A dlﬂ3|@/ [ DGPS BEACONSTATUS A ]
isthe first screen. The“A” indi- FREQUENCY
caes the receiver is operating in BAUD RATE .
the automatic mode. The fre- o
quency of the beacon is dis- “"“"_I
|ayed. L _mesammor .
a T_ocesaeacon . wang] | |T_DGPSBEACON _ Awio] |
Each beacon operates at an as- PREQUEN 2 SEARCH STEP B
signed frequency. Usually bea- BwomE ’ seoz
cons operating in the same area THEN PRESS ENTER
are assigned different frequen- PRESS CLEAR TO BXIT PRESS GLEAR O EXIT

cies, 0 they are easly identified.

The baud rate of the data transmission is displayed. Although the baud rate
can range between 50 to 300 baud, most beacons are currently transmitting

at 100 baud.

The third item on the screen is “RSS”. The RSSl is the sgna srength of
the recaved sgnd.

If the[AUTO ]softkey is pressed you can set the frequency steps the beacon
receiver should use in its search mode. The sdlections are 1 Khz or 500 Hz

steps. Although a few beacons operate at XXX.5 Khz intervals, most
beacons operate @& XXX Khz. So, setting this to 1Khz will provide a faster
search and acquigition of the beacon in AUTO mode.
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When the softkey is pressed the screen changes o you may type
in the frequency and baud rate of your desired beacon.

oees  Beacon Transmitter Freq Baud
Portsmouth, N. H. : 288 100
Cape Henry, Va. 289 100
Montauk Point, N. Y. - 293 100
English Turn, La. 293 200
Galveston, Tx. 296 100
Cape Henlopen, De. 298 100
Wildwood, N. J. 301 100
Aransas Pass, Tx 304 100
Alexandria, Va. 305 100
Whitefish, Mi. 318 100

On this menu you should type the frequency and press thfENTERJkey. Then
type in the baud rate and press key. When the-key is
pressed following the baud rate entry, the screen will return to the last used

display mode screen.

Initidly manua tuning to beacons is probably unnecessary. As the DGPS
system becomes more developed and beacons are more numerous towards
1996, it is possible that more than one strong beacon signad may be picked
up in some areas. Manua tuning assures that only the desired beacon will be

received.

3.105.3 Averaging for GPS
When, in GPS mode, the AVERAG Nc GPS  screen appears, you can see that

only one averaging filter is used for both the L/L postion readouts and the
Speed readouts for the GPS mode.

Pressing the softkey changes the averaging selection for readouts between
sHorT, MeD, andLong . When the desired Averaging level is highlighted
by the block, press the[CLEAR]key to step back to the Main Menu Directory.

Press| CLEAR] one more time to get back to the normal display modes.
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SECTIONA4

MAINTENANCE

4.1 General
Maintaining satisfactory operation of your NAV 398 can depend on how well
you care for the equipment. The simple maintenance tips that follow can
save you time and money, as well as prevent unnecessary premature failures.

o Always keep the equipment as clean as possible.

Use a soft clean cloth for cleaning the surface filter, control pane, etc. Do
not use abrasive cleansers, chemica cleaners or solvents. Use glass deaners
or a itable genera purpose detergent.

o Periodicdly check the sysem hardware.

Inspect antennas and mounts, making sure all components are free of
corroson and mounted securely. Examine al cables for evidence of chafing
or adrasons Make sure connections to the ship's DC power and RF ground
sysem ae clean and tight. A light coating of a high insulation Slicon grease
(such as Dow Corning DC-4) on connector pins can protect the plug contacts
from corrosion.

4.2 Replacing The Fuse
Your NAV 398 has its fuse protection in the power cable assembly. The fuse
Is a 2 amp fuse and protects the ship's DC power line in the event of an over
current condition in the NAvV 398. A replacement fuse is included with the

spare parts kit supplied with your NAV unit.

If the NAV 398 will not turn “ON”, the fuse should be checked and replaced,
if necessary. The fuse is released from the fuse holder by gripping each end
of the fuse holder assembly, dightly press the two sections together, and then
apply a haf twist counter-clockwise to the cap end. After replacing the fuse
in the holder re-assemble the fuse holder by applying pressure in the reverse
direction.
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4.3 Replacing The Battery
Both the nav 398 and the RAYSTAR 108 GPS sensor units contain internal
memories to store your position and other set-up information. A lithium
back-up battery keeps this memory information intact even when the units
are disconnected from the ship’'s battery.

The estimated life span of the internad memory battery is from three to five
years. If a battery should fail, the memory contents will be logt.

While both the nav 398 and RAYSTAR 108 GPS sensor can be operated
without their batteries, the 298 would not retain its waypoint memory, and
the RAYSTAR 108 would require a time consuming cold dtart-up each time
you use the units. This would be extremely inconvenient. To insure trouble-
free operation, it is recommended that the battery be replaced every three
years with an exact replacement lithium battery by your Authorized
Raytheon dedler or by the Raytheon Factory Service Center.

4.4 Master Reset
The NAV 398 unit isamicroprocessor based equipment, and like most
computers, it runs smoothly and efficiently in norma use. However, under
extremely rare conditions, (for example: during very low and intermittent
DC input power conditions, such as while darting engines) the unit could
“hang up” or “freeze’. If this condition should occur, re-boot the NAV 398
with a Master Reset when the DC power condition has been normalized.

There are two types of Master Resets avalable:
+ Hard Reset - Clears dl waypoint memories and resets the unit to the
default  settings.
o Soft Reset - Only resets the default settings, but does not effect the
waypoint memories.

Typical Default Settings:

Latitude Direction = North Longitude Direction = West
Magnetic Variation = On Pogtion Corrections = Off
Averaging L/L = Med Units = NM/KTS

Display Mode = "NAV 398" Arrivd Alam = 0.10 nm
Backlighting = Off Other Alarms = 0.00 nm
Hard reset only: ;

Waypoint Memories = 0 Route Plan Memories = 0

WPT Dedtination = 00 (No XTE bargraph or digits)
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HARD ReseT: Turn the unit to OFF with the[PWR]key. Press and hold the
[Pos/i]key and press the[PWR] key to turn the unit ON.

SOFT RESET: Turn the unit to OFF with the[PWR] key. Press and hold the
[CD1Blkey and press the[PWR] key to turn the unit ON.

In each case following the reset, the NAV 398 display changes to "Ent Lat"
screen of the the Auto Start-up sequence and will prompt you to re-enter the
Latitude and Longitude initid pogtion coordinates.

4.5 Troubleshooting Chart

SYMPTOM CHECK

No Power Input Check in-line fuse. If blown,

replace with 2 Amp fuse.
Not Recelving Check Sensor  connections.
SNR readings = 0 Check Sgnd Status.

Check Initid settings.
Check Est. L/L entry.
Check GRI is correct.

Lat/Lon reading does
not change.

Check Est. L/L entry. Re-enter
if error of more than 2 degrees.

Lat/Lon readings have
condant  error.

Check postion corrections for
invaid entries

WPT BRG incorrect.
DTG appears correct.

Check magnetic correction is ON.
Check if ASFisON; IsWPT correct?

46 SPECIFICATIONS

4.6.1 General
Memories:
Waypoint 500; Name WPTs w/8 characters.
Event Marks: Saves to next avalable WPT memory.

Waypoint Entry:
Route Plans.
Ships  Track:

or user sdect, w/date stamp & Nav type
L/L, TDs,

10 plans; up to 20 waypoints max.

300 point memory
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Sensor  [nputs:
Alarms:

Data Output:

Data Output Rate:

Data Input:

Display type:
Display Backlighting:
Memory Back-up:
Input  Voltage:
Power  Consumption:

4.6.2 Display Data

L atitude/L ongitude:
TD Pair:

Stations:

Saelite Data
Waypoints:

Bearing & Range:
Time-To-Go:

Speed & Course:
Recaving Saus

Cross-track-error:

Corrections:

Loran-C, GPS

Waypoint Arrivd, Anchor Drift,
Cross-Track-Error,  Man-Overboard,
“NO FIX” for poor sgnd inputs.

Single Port; NMEA 0180/0183 & SeaTalk;
NMEA 0 183 includes GLL, GTD, VTG, APB,
RMC , BWC, RMA, and RMB.

Every 2 seconds for RMA or RMC, & RMB
every 4 seconds for dl other data.

From GPS Sensor; accepts NMEA 0183 GLL,
VTG, RMC, GGA.

From Loran Sensor; accepts NMEA 0 183
GLL, GTD, VTG,RMA,

Data Input Port; NMEA 0183 weL, RTE
STN LCD, Dot Matrix 240 x 240dots

FL pane

Lithium Battery, 3-5 years

10-16 VDC

Less than 6 watts

N or S + 6 digits, .001 min. resolution
E or W + 7 digits, .001 min. resolution
6 digits, 0.1 us resolution, for each
slected Time Difference.
GRI and Selected Secondaries.
Sa 1D, Azimuth, Elevation, SNR, HDOP
Lat/Lon and TD coordinates displayed.
Bearing & Range to waypoints, and between
waypaints in a route plan.
Remaining time to waypoint at current
speed in hours and minutes.
SOG & COG cdculated from L/L postion
changes, Averaging period sdectable.
Tracking status, SNR, and ECDs
of MASTER and sdected secondaries.
Shows distance off-course in 0.01nm
increments.
1) Magnetic Variaion, Auto/Manud
2) Postion Offset (ASF) via

a Auto DMA ASF progran (Note:

upgraded to most recent tables)
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b. Manud entry for L/L or TDs

Man-Overboard Mode: Range, bearing, COG & SOG, and
darms for emergency search conditions.
English, French, Spanish, Norwegian, Itdian,
German
Warning  Indicators: “ERR” for Low SNR, Blink, Cycle

sdlection, no L/L solution. On-screen

indicator and audible dert for Arriva,

XTE, or Anchor Watch adams.

Languages:

46.3 Physcal and Environmental
Operating Temperature  0°t050° C (32°t0122° F)
Weight: 1.4kg. (3 Ib)
Dimensions: 11.05H x 1955 W x 6.8D cm
435Hx 7.7W x2.7D inches

Specifications are subject to change without notice
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