Dear Customer,

Thank you for choosing the MLR FX412 DGPS Navigator. We are confident it will give you
many years excellent service and you will enjoy exploring the numerous functions available
from this state of the art DGPS.

For further information or technical help, please do not hesitate to contact your local Dealer or
MLR Electronique in Vallet, who will be pleased to help you.

Yours sincerely,

Jean Pierre MAQUAIRE
C.E.O
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ATTENTION: IMPORTANT NOTES

The United States of America Department of Defence  is responsible for the operation and
management of the GPS System. The accuracy is by “  Selective Availability” which is
equivalent to plus or minus 100 metres.

The MLR FX412 high accuracy DGPS is an AID TO NAVIG ATION ONLY and should not be
used as a substitute for more traditional methods o f navigation

When connecting your DGPS to other manufacturers eq uipment i.e. autopilots, video
plotters etc., you must still ensure a permanent wa  tch is always kept as all electronic
instruments are designed to be an AID TO NAVIGATION  ONLY.

MLR Electronique and their network of Distributors do not accept any responsibility for
any consequential losses resulting from the use of this device.
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YOUR USER’'S MANUAL

A - PRESENTATION

The MLR FX412 DGPS is a radio—positioning receiver using signals from the NAVSTAR GPS
(Global Positioning System) satellite constellation and signals from DGPS radio-beacons. The
GPS offers: high accuracy, continuous coverage and world-wide availability simultaneously.

The FX412 displays 5 function screens and 5 MENUS linked to these functions. You have easy
access to these screens with the new direct access concept (DIRECT ACCESS™).

B — USING YOUR DGPS

1 - POSITION DISPLAY

IMPORTANT NOTE FOR FIRST TIME USERS: WE SUGGEST YOU BROWSE THROUGH
CHAPTER C, BEGINNERS GUIDE, AND CHAPTER E, ADVICE O N INSTALLATION.

Press the Pos key to display the POSITION function. The geographical position of the vessel is
displayed in the centre of the screen in degrees, minutes, tenths, hundredths and thousandth of
minutes. The position can also be displayed in other types of co-ordinates (Lambert, Swiss
Grid, English Grid, Irish Grid etc.) which you select from the SYSTEM MENU. The position is
updated every second when the symbol representing a satellite is displayed at the top left of the
screen.

You will find at the top of the screen:

- The symbol representing a satellite when the FX412 calculates and validates the
displayed position.

- The letter D when the FX412 calculates and validates the position in differential mode.

- The letter M when a message has been received from the Differential Station. To read
this message select 8 - DGPS MESSAGE in the MAIN MENU.

- The date and the time. To display the local time, enter the time difference between local
time and UTC in the SYSTEM MENU. In UK the time difference is 1 hour in summer and
0 in winter.

- Your altitude, your accuracy (ACC) or no data, dependant on your choice from the
SYSTEM MENU.
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- Your speed and course over ground are displayed at the bottom of the screen.

MO [02.02.93 13:E017|ALT: 00070 H

47/N10.718
001u15.712

MO [02.02.99 13:20:4d|AcC:o02H

47N10.722
001u15.713

sop:  DMOKT | Con; me—-? sop:  DMOKT | Con; me—-?

Note 1: The accuracy displayed is also called ECP (Error Circular Probability), it is the radius of
the circle that contains 50% of the positions calculated by your DGPS. The accuracy
automatically integrates working in differential mode.

Note 2: From the Navigation Menu you may select 2D, 3D or Auto mode. The altitude
measurement unit i.e. metres or feet can be selected from the NAVIGATION MENU.

2 — NAVIGATION DISPLAY: SPEED AND COURSE OVER THE G ROUND

Press the Nav key to display the NAVIGATION function. The central part of the screen shows:
speed over the ground SOG (in knots, kilometre/hours or in mile/hours) and course over the
ground COG (in degrees) on the lower line.

Note: When the speed is zero, the course cannot be calculated and dashes are displayed.

Information displayed in the top part of this screen is identical to the POSITION screen.

MO [02.02.99 13:2i:02ACC:o02H

S0G. 0.0 L{T

nnE. 1 1 |
L1:00. 00 x4 |L2:0. 00 nr
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Two logs, L1 and L2 display the distances travelled (in the unit selected i.e. km, miles etc. from
the NAVIGATION MENU) in the lower part of the screen.

Note: From the NAVIGATION MENU you can zero each log individually and configure the
following parameters: unit of distance, unit of altitude, 2D/3D/Auto mode, speed filter and
compass variation.

3 — GO TO WAYPOINT DISPLAYS

3.1. — ACTIVATE THE GOTO WAYPOINT FUNCTION

Press the GoTo key. The GOTO options are displayed unless a waypoint or a route has
already been selected; in which case you get the Compass, 3D Road or Radar displays.

You now have the option of choosing a WAYPOINT FROM THE LIST, NEW WAYPOINT,
ROUTE FROM THE LIST or NEW ROUTE.

To select a waypoint from the list, press the 0 key (0O-WAYPOINT FROM THE LIST). Use the a
v arrow keys to move the cursor in the list and press Enter when you have selected the
desired waypoint.

You can of course Enter a new waypoint when the list of waypoints is empty (refer to paragraph
3.5 CREATE A NEW WAYPOINT)

You also have the option to activate a route in from list or to create a new route (see Chapter 4-
GOTO ROUTE).

(14,1238 1R:5diEC 1

H- WI] > E{M10.39 :.1 LOXAHE .i..ﬂ
HCTIUATE THE 0T FUMCTION BY: nooH2R.39 E: tﬂh‘;”ﬁ.?
i=HAYFOINT FROH THE LIET Fl4 L4YNDUF
1-NEN HRHFOINT LS~
2-ROUTE FROH THE LIST - { Mac-it
3-HEN ROUTE ce- 0338 1§y tac-:

-H--|He5-1a|=|4 HMoE—g5 ¥ |—
L1:-00443 0 | 1L2: 0608 4 | e b=
74
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M| WFT |G
RN 0215 NA (g

ERG: 3597* |B

Coe: === (B3
WTE: 0.0 NHES
s0e DORT|E
UTO:+0, 00 B2
TTe - =H: >

14/12 1700 LYMIHG

Tip: For quick access to the required waypoint, use the alphanumeric keys. For example to
search for a waypoint starting with the letter R, push repeatedly on the 7prs key to bring the
cursor on to the first waypoint starting with a R, then use the a ~ arrow keys to select the
waypoint required.

Tip: The GOTO WAYPOINT function can also be activated from the WAYPOINT MENU by
pressing 0 (0 - ACTIVATE).

On the GOTO WPT function you will see on the left hand side seven lines of information, and on
the right hand side a display which can be either COMPASS, 3D ROAD or RADAR (see chapter
B.3.3). At the bottom left of the screen, the date and time are displayed and on the right, the
name of the active destination waypoint.

Abbreviations — Navigation

RNG = Range between your position and the position of the destination waypoint in the selected
unit. C-B segment on the diagram below.

BRG = Bearing, angle between your position and the position of the destination waypoint in
degrees. If your compass variation is zero, this angle is referenced in relation to true north.
Angle B on the diagram below.

COG = Course over the ground of the vessel in relation to North. Angle a.

XTE = Cross Track Error, the error between the vessels course being steered and the actual
course you are taking. An arrow indicates if you must go on the left or to the right to reduce the
error. C-D segment.

SOG = Speed over the ground. C-E vector.

VTD = This is the velocity to destination. If this figure is positive you are heading towards your
target waypoint but if it is negative you are heading away from the waypoint. C-F vector.

TTG = Time to go to your destination waypoint. It is the VTD information that is used to
calculate the time to go.

ETA = Estimated time of arrival to your destination waypoint. It is calculated using the TTG
information and current time.
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Waypoint of destination
B

A
Start position

o = COURSE over the ground or route

B = BEARING to the waypoint of destination
A - B = direct line to the destination waypoint
C - B = Range to the destination waypoint

C - E = Speed over the ground

C - F = Velocity to destination

C - D = Cross Track Error XTE

Note: VTD, TTG and ETA are individually represented (compass, 3D road and radar).

Tip: To reach your destination waypoint using the shortest path, ensure that:

- Your COG is equal to your BEARING.

- Your XTE must is zero.

- Your Velocity to destination must be positive and equals your Speed over the ground.
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3.2. — DEACTIVATE THE GOTO WAYPOINT FUNCTION

From the GOTO WAYPOINT function, press the Menu key and press key 1 (1-DEACTIVATE)

to deactivate the GOTO WAYPOINT function.

Tip: To activate a route when a waypoint is active. You can first deactivate the current waypoint
using the WAYPOINT MENU. You may now select a route from the GOTO Menu. Select Item 2
- ROUTE FROM THE LIST or Iltem 3 - NEW ROUTE to ACTIVATE THE GOTO ROUTE

function.

3.3. — DISPLAY MODE SELECTION: COMPASS, 3D ROAD OR RADAR

From the GOTO WAYPOINT function, press the Menu key, press key 2 (2-GOTO DISPLAY).
Select the display mode required using the ~ « arrow keys then press Enter.

WRYFOINT MEHLU
0=-ACTINRTE % |S-REEFHFTHCTIUE
1-DEACTIUATE % |B-HODIFY

e L e | T-DELETE
3-ENTEF / HEW B-DELETE HLL HFT
4-ENTEFR E¥ R/E  13-HEHORY USED

SELECT COMFRSS,
0 ROAD., KADAFR MODE

3.3.1 - GOTO WAYPOINT COMPASS

M UFT

FNG: 0215 RH|E:s

ERG: 357+ [E

Cig; ---+ [E

ATE: 0.0 HH|E

S06: 0.0 RT[E

UTD:+, 00 |B

TT6::3H >3

13/17 1700 LIMING

SELECT THE DISFLAY HODE FOR
THE “e0TO" FUNCTION.

| COHPAS

{20 RoAL
E HHII!HH __ I

The compass pointer indicates the
vessel's course, with the icon
representing the waypoint.
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3.3.2 - GOTO WAYPOINT 3D ROAD

H | WFT ‘1 The arrow representing your vessel turns
ENG: 0215 AN |_| in relation your course and the bearing to
BHE: 67 the waypoint. The arrow also moves

' horizontally according to the amount of
Cog: gal+ cross track error. Every graduation is
nlE: FOLONH equal to 0,25 KM or NM or MI. Keep the
iR 1.0KT arrow centred and pointing to the top for

ITO: +0, 40 the most direct track to your waypoint.
ETH > %H>> I I ﬁ_ I I The icon representing your destination

- - L - . . waypoint moves down the display as you
1d/Ma 1701 LYMING approach it

3.3.3-GO TO WAYPOINT RADAR

| WET Your course is represented by the dotted

: line in the centre of the screen. A
EEE ﬂgé? !" continuous line with the destination
: e« |B waypoint icon is displayed to show the
RTE: 338 i bearing of the waypoint from your current
nTE: FOONH|E course. When the dotted line (vessels

s06:  1.7HTIE
TTR:FFH 3
ETH: X ¥ H3 3

fanz 1rma|  LYMING

course) is directly over the line with the
waypoint you are on course. If two
arrows are shown simultaneously this
indicates that the waypoint is outside of
the display area.

3.4. — CHANGING THE DESTINATION WAYPOINT

From the GOTO WAYPOINT function, press the 9wxy List key to display the list of your
waypoints, then select the new destination waypoint while proceeding in the same way as
paragraph B.3.1 ACTIVATE THE GOTO WAYPOINT FUNCTION.

F:HE'IJIETEF.IIH S0NdB.EE  |gf1 Hies—1 -

: { HigE-2
ERE 357% ooquanzs (g1 MEERTS
nTE: FOONH|E 4 INEER
s06: 17RTf 11H30-n00H [ LML EawEl
TTa:x=Hx* : gf-)g-98--- 4 HOWOTE i
pALBRL B M M --N-[WiBS-1]E| 4 MOZAY v
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3.5. — CREATING A NEW WAYPOINT

With your FX412 you can create a new waypoint by following the instruction windows displayed
after pressing the GoTo key or from the WAYPOINT MENU.

From the GOTO WAYPOINT function, press the Menu key and press key 3 (3-ENTER/NEW).

When the enter waypoint window is displayed, write the NAME of the waypoint, select an ICON
for representation in the PLOTTER function, write a COMMENT (optional), write the LATITUDE
and the LONGITUDE then press Enter to validate your entry and store the new waypoint.

Note: To enter a letter, press repeatedly on the corresponding key (e.g. to enter a B, press 3
times on key 2). Once the letter or the number is displayed, the cursor will advance
automatically to the next character. If you make a mistake, use the « » arrow keys to move
back or to advance the cursor. Use the ~ « arrow keys to go back to the previous line or to go
forward to the next line.

Note: To select North or South for the latitude, use the key 6(MN_) for North and 7(PRS) for

South. To select East or West for the longitude, use the key 3(DEF) for East and 9(WXY) for
West.

— UWAYFOINTMEHD —
0-ACTIURTE % |S-REEFHFTACTINE
1-DEACTIVATE % |B=HODIFY

g=60T0 DISFLAY % | T-DELETE
3-ENTEF * HEW B-DELETE HLL HFT
4-ENTER E¥ R/'E  13-HEHORY UEED

EHTER A HEW
UWRYFOINT

WFT HAME: ===== > WFTHAME: THARAFRON

con: 4 |AFBATERE4 S con: O |4 FEARRE 4T
COMMENT; —=—————————— COMMEHT: ———————————

LATITUDE @ OQO0*00.000H LATITUDE @ OQO0*00.000H
LOHGITUDE @ O00+00. 000l LOHGITUDE @ O00+00. 000l
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WFTHAME: THAFROHN > WFTHAME: THAFROHN

ICoH: & |[4FEFLDE+5 ICoH: & |[4FEFLDE+5

COMMENT: MAR INA=OF —— COMMENT: MAR INA=OF ——
COMEEFRGEM-- COMEERGE——-

LATITUDE : 00*00.000N LATITUDE : 47+09.770N

LOMGITUDE : Q00+00.0001) LOMGITUDE : 00 2+09 25 0[]

Tip: Do not forget to press the Enter key to validate your entry and store your new waypoint.

3.6. — WAYPOINT ENTRY BY RANGE AND BEARING

This function allows you to create a waypoint when you know its distance and bearing in relation
to a known position, another waypoint or your position.

From the GOTO WAYPOINT Menu, press key 4 (4—-ENTER BY R/B) to display the options
window. Select your reference position from the options pressing the 0, 1 or 2 keys. Follow the
procedure detailed in paragraph 3.5 - CREATING A NEW WAYPOINT for entering the name of
the waypoint, selecting an icon and writing a comment (optional). Now enter the distance and
bearing between the reference position and the waypoint position and press Enter to validate.
The FX412 now calculates and stores the position of the waypoint

WRYFOINT MEHLU

>
0-ACTIUATE ¥ |S-KEEF HPTACTIVE
SELECT RANGE AND EERRING
1-DERCTIVATE ¥ [B-HODIFY PRI
2-50T0 DISFLAY ¥ | 7-DELETE s
3I-EMTER HEN  |B-DELETE ALL HFT 0-FREZENT FOSITINN
FRTIAARLA  |9-HEHORY USED o(1=HAIFOINT FROH THE LIZT
ENTER A _WAYFOINT =| E-HEH HRIFUINT
USIHG RAHGE EEARING _Eﬂliﬁ.ﬂﬂiﬂﬂﬂsﬁ]ﬂliﬁ‘
74
WRFTHAME: LIGHTY
cod: ¥ | AMERTERE4RS
COMMENT: ——————————-
RAMGE  : 0012.5HM
EERRING : H7o.5+
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Tip: Do not forget to press the Enter key to validate your entry and store your new waypoint.

3.7. — KEEPING YOUR WAYPOINT PERMANTLY ACTIVE

You have the option of keeping your waypoint active after switching off your DGPS. If a
waypoint is active before you switch off the DGPS, it will be active again when you switch on.

From the GOTO WAYPOINT function, press the Menu key and press key 5 (5-KEEP WPT

ACTIVE) to display the option window. Select YES to keep the waypoint active and press the
Enter key.

WAYFOIHT MEHL >

0-ACTIVATE ¥ |ER A AT TIE
[ 40U HANT T0 KEEF THE HFT

1-DERCTINATE % {B=HODIF ACTIUE AFTER SHITCHING THE

2-50T0 DISFLAY ¥ | T-DELETE 6F5 OFF 7

3-ENTER/HEW  [B-DELETE ALL HFT PT

4-ENTER B4 KB [9-HEHORY USED

HEEF THE WFT RCTINE | e

RETER SUWITHING OFF H.. .,..ﬂ.....,.m...l

3.8. — MODIFY A WAYPOINT

From the GOTO WAYPOINT function, press the Menu key and press key 6 (6-MODIFY), your
waypoint list will be displayed. Select the waypoint you wish to modify and press Enter .

The identical option window to the ENTER/NEW waypoint function is displayed. Use the « a

v » arrow keys to move your cursor and to make the desired modifications. Once the
modification is made, press Enter to store your changes.

WARYFOINT MEHU > =
0-RCTIUATE % |G-KEEF HFTACTIVE sipersd g1 LRLE (B
1-DERCTIVATE % | TR MMELS.0E My CoRR O
3-50T0 DISPLAY S | 7-DELETE { CORACO
3-ENTER/MEH  |B=DELETE ALL HFT ;suuq--uusn 4 COURTA | [
d-ENTER B4 R/E  |9-HEHGRY USED (8-07-0f-- : Egﬂﬁfﬂ
‘HIZII:IIF':I A WAYFOINT | B P ,I

VERSION 1.0

FX412



WFTHAME: [@AR TFO

IcoH: 4 |[4FEFXLRE4RS

COMMENT: 0S9HO4==00EH

Qe=07=98=——
LATITUDE : Ei+*27.E41H
LOHGITUDE: QO0*1E 021E

Tip: Do not forget to press the Enter key to validate your modifications and store them.

3.9. — DELETE A WAYPOINT

From the GOTO WAYPOINT function, press the Menu key and press key 7 (7-DELETE). The

list of your waypoints is displayed. Select the waypoint to delete, press Enter then select YES?
and press Enter to confirm.

WAYFOTHT HEHL > =
0-HCTIURTE ¥ |5-REEP HFTACTIVE el | [y -
1-DERCTIVARTE ¥ |E-HODIFY WTEERST My IRGIN
3-50T0 DISPLAY % | 7-DELETE i UITRY
-ENTERAHEN (AN fsuna-naiqn 4 IE T
4-ENTER BY BB |3-HEHORY USED Rt (14 WASSEL
‘EIELETE ALL OF THE | 1 WESTOI
WAMFOIMTS -H-- HHSSELI 1 WIHCHE ¥ I

Tip: If you do not want to delete the waypoint, press the Pos, Nav, GoTo, Plot or Menu function
keys to cancel the operation.

3.10. — DELETE ALL WAYPOINTS

From the GOTO WAYPOINT function, press the Menu key and press key 8 (8-DELETE ALL
WPTS) select YES? then confirm by pressing Enter.

VERSION 1.0 FX412
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WRYFOINT MEHLU
0=-ACTINRTE % |S-REEFHFTHCTIUE
1-DEACTIUATE % |B-HODIFY

g-e0T0 DIEFLAY % | T-DELETE
3-ENTEF / HEW B-DELETE HLL UFT
4-ENTEFR E¥ R/E  13-HEHORY USED

DELETE ALL OF THE
WRYFOINTS

E SEZY [T I

D 30U WANT T DELETE
HLL THE HRAFOINTS
THI: OFERATION HILL
REXTHRT THE &F %,

Tip: If you do not want to delete all your waypoints, select NO? and press Enter or press the
Pos, Nav, GoTo, Plot or Menu function keys to cancel the operation.

Note: Once all your waypoints are deleted, it will not be possible to reinstate them, it will also

erase all your routes.

3.11. - WAYPOINT MEMORY ALLOCATION: USED AND FREE MEMORY

From the GOTO WAYPOINT function, press the Menu key and press key 9 (9-MEMORY

USED).

WRYFOINT MEHLU
0=ACTIUATE % |S-KEEFHFTACTIUE
1-DEACTIUATE % |B-HODIFY
g-e0T0 DIEFLAY % | T-DELETE
3-ENTEF / HEH B-DELETE ALL WFT

d-ENTER BY kR | ERTTATRNTEAY

DISFLAY THE WFT
MEMORY USED

IWAYFOIMT MEMOR'Y USED
HIN (o' '~ | HAY
i E— |50
g0

Note: The capacity of the memory is 500 waypoints.

4 — GOTO ROUTE DISPLAY: FOLLOWING A ROUTE

The GOTO ROUTE function is similar in operation to the GOTO WAYPOINT function, may we
suggest you read paragraph B.3 for additional information. A route is a number of waypoints

linked together in any sequence chosen by the user.

VERSION 1.0
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4.1. — ACTIVATE THE GOTO ROUTE FUNCTION

Press the GoTo key. Select either GOTO RTE or GOTO WPT this will activate the selected
function. Select a route from the list or create a new route. You also have the option to activate
a waypoint from the list or create a new waypoint (see the chapter GOTO WAYPOINT).

To select a route from the list press key 2 (2- ROUTE FROM THE LIST)

Use the ~ ~ arrow keys to move the cursor through the list and to select the desired route,
press Enter.

Select the route direction using the « » arrow keys and press Enter.

Select the first waypoint in the route using the « » arrow keys and press Enter.

> N:LYHINGELYHOLR
O1:LULHORKLIES
N2:KATZEMFREALTE

-|ACTIUATE THE &0TO FUNCTION BY:

0=HRSFOINT FROH THE LIST
1-HEH HAAFOINT

g=ROUTE FROH THE LI=T
3-HEH ROUTE

RETTIE WRuETAT

[on:L3HTHERLIHDLRT >

g *ELECT THE ROUTE BN
: o= (PIRECTION:

i- ﬂil RHAR
= +REVERSE

SELECT THE FIRST HFT
IN J0UE ROUTE:

| (|| || B

M | RTE
FMe: 0215 KK
ERn: 357%
HIE: - b,
nTE:  LOKH|E=
06 OLOKTIE
TTh:--H=-- |k
ETH:--H-- [k e 4

14/18 1V:16| 0Q0; I'IIIIBILE l- LIHING

Note: The GOTO ROUTE function can also be activated from the ROUTE MENU by choosing 0
- ACTIVATE.
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The displayed information and the representation diagrams are identical to those of the GOTO
WAYPOINT function. The only difference is located on the bottom right of the screen where the
name of the waypoint is replaced by the number of the active route along with the departure
waypoint name and the next waypoint name in the route. The advance to the next waypoint is
selected using the Alarm function, when the waypoint alarm distance has been reached the next
waypoint is automatically selected.

In the above example the vessel goes to waypoint WPT001. The GOTO ROUTE function
calculates the required navigational information to automatically move to waypoint WPT002
when the vessel moves into the circle of radius R, or when it crosses line B1 - B2 and so on,
until the last waypoint. The radius R is the distance programmed in the arrival alarm (see
NAVIGATION MENU).

4.2. — DEACTIVATE THE GOTO ROUTE FUNCTION

From the GOTO ROUTE function, press the Menu key and press key 1 (1-DEACTIVATE) to
deactivate the GOTO ROUTE function.
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4.3. — DISPLAY MODE SELECTION: COMPASS, 3D ROAD OR RADAR

From the GOTO ROUTE function, press the Menu key and press key 2 (2-GOTO DISPLAY).
Select the display mode using the ~ « arrow keys then press Enter.

Note: The COMPASS, 3D ROAD and RADAR displays are identical to those of the GOTO
WAYPOINT function.

4.4. — CHANGING THE ROUTE IN USE

From the GOTO ROUTE function, press the 9wxy List key to display the list of your routes, then
select the new route to follow in the same way as paragraph 4.1 ACTIVATE THE GOTO
ROUTE FUNCTION.

L > | ;L YHTHGRLYHDUR
i 0215 HH . MG 021l ILNORKLISS

AT i . MRER | 2:HATZENFRRALTE
STE: 00NN

S06: 0L0KT
TT6:--H--
ETH:--H--

14418 1716 00 HOEILE F LYHING

4.5. — ENTER A NEW ROUTE

In your FX412 you can enter a new route whilst following instructions from the windows
displayed when you press the GoTo key or from the ROUTE MENU. From the ROUTE MENU,
press key 3 (3-ENTER/NEW).

The first available route number is displayed. Press the Enter key if you wish to proceed, should
you wish to use an alternative number, make your choice and press Enter.

To display the list of waypoints now press key 9 List. Select your first waypoint then press
Enter. The name of this waypoint is displayed in the route and the cursor advances to the
following slot. Repeat this operation to enter all waypoints. When you have finished entering
your route, move the cursor to OK? using the » « arrow keys and press Enter to validate and
to store your new route.
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ROUTE MEHU) —— > ULITE MERL
% |5-DELETE

0-ACTIVATE ¥ |S-DELETE (-ACTIUATE
{-DERCTIVATE ¥ |E-DELETEALLRTES {-DERCTIVATE ¥ |E-DELETEALLRTES
2-G0T0 DISFLAY ¥ | 7-AOUANCE HFT

IETITLE]  |B-HEHORY USED 3-ENTER| ROUTE N *: [3

d-HODTIFY d-HODIF

‘EHTEF: A HEUW ROUTE | ENTEFR A HEW ROUTE

74
'IF:TE:IJJ LENGTH: -===HH 7| GON45.56 l*l LORIEN &
1 LOHANE
| | - ===~ |====== |-==--- ; UGUERE I
) N IR RN 3 4 LYMING
) [ENSNS SESNRY BN N awas--osan (8l 1 EAAEUR
 [FERSR PRNRVINY PSP P a7-1g-g8---
4 L L {1 MgE&-1iEt
UH ] -—=-|----- { Mag-2 *
RTE:03 LENGTH: 01dTHH |
LYHING |FARTSH |-=mmm- |------ ;
| LYNDUF, | ROUNDH [------ |------
NEHFOR | SUILDF [------ [------
LULHOR | ====== [~===== [-=-—--
|RINGHD | ==mmmm [ =mmmme [2mmme

Note: On completion of the route entry the total length of the route is shown at the top right of
the display.

4.6. — MODIFY A ROUTE

From the GOTO ROUTE function, press the Menu key, press key 4 (4-MODIFY), the route list
is displayed. Select from the list the route to modify and press Enter.

The list of waypoints in the route will now be shown, select the waypoints to be modified using
the « a ~ » arrow keys. You may also add a new waypoint to the end of the route. To
validate your modifications select the OK? using the » « arrow keys and press Enter.
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4.7.— DELETE A ROUTE

From the GOTO ROUTE function, press the Menu key and press key 5 (5-DELETE). The list of
your routes is displayed. Select from the list, the route to delete, press Enter, then select YES?
and press Enter to confirm.

4.8. — DELETE ALL ROUTES

From the GOTO ROUTE function, press the Menu key, press key 6 (6-DELETE ALL RTES),
select YES? and press Enter to confirm.

4.9. — ADVANCE TO THE NEXT WAYPOINT IN AN ACTIVE ROUTE

This function allows you to advance to the next waypoint (or to change leg) in your route without
having to deactivate the route.

From the GOTO ROUTE function, press the Menu key, press key 7 (7-ADVANCE WPT) and

press Enter.

14/12 1720

M | RTE
FHe: 0215 HH
ERp: 357*
RIE: ==+ [k,
nTE:  OLONH|E*
w0a: 0LORT|R
TTe:x=Hx* |

ETH: > xHe > |

03 - HOETLE P LUNING

I =TT B L o el T 1 ]

RTE: O3

LENRTH: 0362 HH

LAHDUE
HEHFOF
LULH®F
RINGHO

LANINGE{FORTEH
ROLNDH
BUILDF

ROUTE MEHU ———

0-ACTIURTE % |S-DELETE

1-DERCTIUATE % |B-DELETEALLRTE:

g=60T0 DISFLAY ¥ |pid I (4T
B-HEHORY USED

3-ENTEF /* HEW
4-HODIF3

HOUAHCE

T THE
WFT IN THE ROUT

HER T
E

M | KTE

ERp: 357*
RIE: ===+ (b,
nTE: F5.INH|E*
06 OLORT
TTa:x=Hx*
ETA: > =H>: :

{4712 17:81] 03 L9HI

T
FG: 0215 A

03 LAHINe ¢ LINDUR

Tip: To advance several waypoints, repeat the operation as required.
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4.10. - ROUTE MEMORY: USED AND FREE MEMORY

From the GOTO ROUTE function, press the Menu key and press key 8 (8-MEMORY USED).

ROUTE MEHU ———

N=HCTINATE % |5-DELETE

1-DERCTIURTE % |G-DELETE ALL RTES ROUTE MEHORY LISED
g=n0T0 DIZFLAY & [ T=AOUANCE HFT 2 HIN I-I S | [ F:
I-EMTER/ HEH  |ENISITEATEA 1] e BR[|
d=HODIFY 4

RN | R i TE REMBRY USED
EQUTE HMEMOEY USED |

Note: The capacity of the memory is 20 routes.

5 — PLOTTER DISPLAY: VIEW YOUR TRACK AND CURRENT PO SITION RELATIVE TO
SURROUNDINGS

The PLOTTER function shows a graphic representation of the route you have covered in
relation to the vessels current position (shown as a small circle), other entered waypoints and
the outline of the chart that may be entered with the PMS[I (Personal Map System). This chart
is 2 dimensional and the chart is always shown north up. This function may be configured within
the Plotter Menu.

5.1. — ACTIVATE THE HOME FUNCTION

The HOME function stops the plotter from tracking to enable you to retrace your track to return
to your starting point.

From the PLOTTER function, press the Menu key and press key 0 (0O-HOME FUNCT). Select
ACTIVE with the using the ~ « arrow keys in the options menu and press Enter.
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M [FLOT

ETA:
FFHIP

GO0
0.0kT

et

RHG:
D222 HH

A

03 :LSHING ¢ LYNDUR

1-3CKEEN HODE %
g-DISFLRY HFT %
3-DI5F. SET-UF %
4-DI%F. CHART %

FLOTTER MEHL
td| 5-ENTER CHRRT

B-DELETE CHHRT %
T=TRHCK INT-UAL %
B-DELETE TRHCH %
§-HEHORY USED

ACTIUARTE THE
HOME FUHCTION

Sl L1 1 Doy 4| S-EMTER CHART

ML HOT ACTINE
il
4-DIP. CHART _%[3-HENORY USED

ACTIUATE THE
JHOME FLUHCTION

> M |HOME

ETA:
FFHF?

GO0
0.0¢kT

FiHi:
D222 HH

AL
ONIND

4 REXT0

03 LAHINe ¢ LINDUR

Note: When the HOME FUNCTION is active, the PLOT indicator shown in the top left of the
screen is replaced by the HOME indicator. To deactivate this function, select the NOT ACTIVE
option from the Home Function (in the Plotter Menu) and press Enter.

5.2. — SELECT THE FULL SCREEN OR WINDOW MODE

From the PLOTTER function, press the Menu key and press key 1 (1-SCREEN MODE). Select
the desired mode using the ~ « arrow keys and press Enter.

M |FLOT 25 5 [——— FLOTTEF MEHU

ETA: HH 0-HOHE FUNCT. ¥|S-EMTEF CHART

I PSS AT 6-DELETE CHART ¥

e 2-DISFLAY HFT ¥|7-TRACK INT-UAL ¥
: — 3-DISF. SET-UF ¥|B-DELETE TRACK ¥
0.0ur 4-DI3F, CHART % |3-HENORY USED

RHG: 1F ‘EELEET FIULL SCREEN |
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WAL [FI I | SCREEN

g-0IsFL
3-DIF. 3 WIRDOW= TEACK %
4-DI%F. CHART %19-HEHORY UED

SELECT FULL SCKEEH
OF WIHDOWS FLOTTER

UALLET
yﬂﬂ

5.3. — SELECTION OF WAYPOINT NAMES ON PLOTTER DISPLAY

From the PLOTTER function, press the Menu key and press key 2 (2-DISPLAY WPT). Select
the type of display required i.e. Icon or full name using the ~ « arrow keys then press Enter.

M |HOME a5 FLOTTER MEHU
ETA: HH 0=HOHE FUNCT. %|S-ENTEF CHART
RIS 1-5CREEN HODE % |E-DELETE CHART
TR WAL R ENTERE] | 7-TRACK TNT-UAL ¥
' ININD 3-DI3F. SET-UF % |B-DELETE TRACE
0.04r 4-DT3F. CHART % |3-HENORY USED
RHG: 1 RESTH SELECT WAYFOINT
0222 HM [03: L9HING ¥ LINDUR I—'Z'IEF"-F'EI MODE |
74
LOTTER MEAL > [M_[FLOT 3 g
'T. ¥|S-ENTEF CHART ETA: HH
2[00 oHLY BHH3D

AI1C0H + FIRST LETIEF, 506 -
m 1C0H + COMPLETE HAME 0.0
ECT WASFOINT FilE: 1
FLAY MODE D222 1M [T03: LIHING ¥ LINDLR

Waypoints can be represented by their icons only or by their icons plus the first letter of their
names or by their icons plus their complete names.

5.4. — SELECTION ON TYPE OF INFORMATION DISPLAYED

From the PLOTTER function, press the Menu key and press the key 3 (3-DISP. SET-UP). Use
the a « arrow keys to move the cursor within the set up menu and use the < » arrow keys to
scroll through the different options available. When finished press Enter to confirm your entries.
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M [FLOT 25 » [—— FLOTTER MEHU
ETR: HH (-HOHE FUMCT. #|S-EMTER CHART
1-5CREEN HODE %|E-DELETE CHART ¥
g,:,:; :H 77 2-DI5FLAY HFT #|7-TRACK INT-UAL ¥
S EE e A | B-DELETE TRACK ¥
0.0¢T 4-DISF. CHART %|9-HEHORY USED
RHG: 1k ‘EELEET DRTA 10 |

WYk T — | — ] W) T | —
FLOTTEFR SET—-LF: FLOTTEFR SET—-LF:

CIRCLE(S) : [N CIRCLESY @ 8 CIRCLES
-|WWFTLIHE : YES UWFTLIHE : YES

200HM : 4ES 200HM : 4ES

ZOHEL: ARRIUAL TIME ZOHEL: COURSE QUEFR
ZOHEE: SFEED OQUEFR &R ZOHEE: SFEED OUEFR 0GR

ZOHE 3. RAHGE TO WFT I pOl B ERF IHG TO UF I

el ke TP r = = |

Fr=rma L

M [FLOT 2.5
COi: HH

S0k

0.0kT
ERD: ;

S5TT 703 L9HING F LUNDUR

CIRCLE(S): you can select to display none, 1 or 2 circles. The diameters of the circles are
shown either equal to the scale or alternatively half the scale.

WPT LINE: The WPT line is shown as a dotted line which starts at the vessels position when
the function was activated and it goes to the destination waypoint (GO TO WAYPOINT
function). This is the active waypoint in the GOTO route function. This is the reference line
used for calculating the cross track error.

ZOOM: you have the option of displaying the value of the scale on the top right of the PLOTTER
screen.

ZONES 1, 2 and 3: you can select information displayed in these 3 zones from the Plotter set
up menu.
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5.5. — DISPLAY THE CHART OUTLINE

From the PLOTTER function, press the Menu key and press key 4 (4-DISP. CHART). Using the
~ v arrow keys select the option CHART ON to display the chart outline and press Enter.

5.6.— ENTER A CHART OUTLINE

This function allows you to produce a chart outline from a paper chart. This chart outline can
be displayed in the plotter function of your DGPS.

To enter your chart outline, connect a YEOMAN plotter (see the connection in the paragraph
installation) on your FX412 DGPS.

From the PLOTTER function, press the Menu key and press key 5 (5-ENTER CHART): The
chart options menu is now displayed.

Use keys 0, 1, 2, 3 and 4:

- TYPE OF LINE, to select the type of line.

- DELETE LAST WAYPOINT, to erase the last received point in case of mistake.
- END OF LINE, to stop a line and to begin a new line.

- DISPLAY CHART, to display the outline

- SAVE CHART OUTLINE, to validate and store the chart outline.

A WNEFO

Note: The position of the last received point is displayed at the bottom of the screen.

FLOTTER MEHL
0=HOHE FUNCT. % | il
1-%CKEEM HODE #|B-DELETE CHHET %
g=DISFLRY UFT %|7=-TKACK INT-UAL ¥
3-DI%F. SET-UF %|B-DELETE TRRHCE ¥
4-DI%F, CHART %19-HEHORY UED

EMTER A CHARRT
QUTLINE

4
M__| EHTER CHART QLITLINE 3 | ENTER CHART UMTLIHE |
0-T3FE OF LINE — -
1-DELETE LAST FOINT: (249 SELELT THE LINE T4FE FOR
2-END 0F LINE CHART:
3-DI5FLAY CHART ¥
4-5AUE CHART OUTLINE b e

LAST FOINT RECEIVED:
LAT @ —=t=m— —mmm
LOHG | ===t == ————
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M | EHTER CHART OUTLIHE > M | ENTEFR CHART QUTLIHE

U-THFE OF LINE — U-THFE OF LINE —
1-DELETE LAST FOINT AR 1-DELETE LAST FOINT SR
3-END OF LINE 3-END OF LINE

3-DISFLAY CHART 3-DISFLAY CHART

d-SHUE CHART OUTLINE d-SHUE CHART OUTLINE

LAST FOINT RECEIVED: LAST FOINT RECEIVED:

LAT : 47*RE.3&0ON LAT : 47*RE.3&0ON
LONG 001 #3 % 400l LONG 001 #3 % 400l
M_| EWTERCHARTOUTLTHE | >  [CESESEIEASGATS G
0-TJFE OF LINE — 01 400 HANT T STOF THE
1-DELETE LHST FOINT: {248 ) E LTHE *

T AN 3| THE WEXT POINT WILL EE THE
3-DISFLAS CHART STHET OF A HEW LINE

d-SHUE CHART OUTLINE '

LAST FOINT RECEIVED: (I Ho?
LAT © 47*cdk&.2 £0H
LOHG 001 *3&. 40010

M | EHTEFR CHART OUTLIHE > I-I-I

0-TYFE OF LINE —
1-DELETE LAXT FOINT: (2481
g-END OF LINE

3-0I:FLAY CHRRT
4-*HUE CHRRT OUTLINE

LAST FOINT RECEIVED:
LAT © 47*cdk&.2 £0H
LOHG 001 *3&. 40010 [TH

M | ENTER CHAFTOUTLINE | > | CHSSESN AR il
0-TYFE OF LINE —

1-DELETE LAST FOINT: ¢ 249 ) SAVIHG CHART
3-END OF LINE ]
3-DISFLAY CHART om0

d-HUE CHRRT OUTLIHE

LAST FOINT RECEINED:
LAT : d47+de. 2 20N
LOHG 001 *32. 4001

Advice: When you have displayed the chart outline, press Enter to return to the chart options
MENU. To save your work it is imperative to select option 4 — SAVE CHART OUTLINE or to
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confirm when the back-up window is displayed (this window is displayed after pressing a non-
authorised key).

Advice: You can erase as many waypoints as you wish by selecting option | (DELETE LAST

POINT), this operation may be carried out as many times as necessary. The number of stored
points is automatically updated at the conclusion of this operation.

5.7.— DELETE THE CHART OUTLINE

From the PLOTTER function, press the Menu key and press key 6 (6-DELETE CHART), select
YES? and press Enter to confirm.

Note: Once your chart outline has been erased, it cannot be reinstated.

5.8. — SELECT TRACKING INTERVAL BY DISTANCE

From the PLOTTER function, press the Menu key and press key 7 (7-TRACK INT-VAL). Using
the « a « » arrow keys select the desired track interval and press Enter.

FLOTTER MEH) ——| > 100 105
0=HOHE FUNCT. #|5-ENTER CHRRT 0=HOHE FU ci 035 HHET
1-3CKEEN HODE %|B-DELETE CHRET % 1-%CKEEM g | 0.1 CHART %
R USTER T 7-TRACK INT-UAL ¥ RO i0 (005  |CHT-UAL ¥
3=0I:F, SET-UF %|B-DELETE TRRCK ¥ 3-DI:F. iE 510085 (RTINS
4-DI%F. CHART %19-HEHORY LED .3 | 0010 (NiEa)

SELECT THE TRACHK ' cTor -
FLOT INTEFRUAL TIRET

Advice: The track memory capacity is 250 points e.g. if you select the 1 Km interval you will be
able to store 250 kilometres of track. If you select STOP your track will no longer by stored. The
track up to this point will be stored.

5.9. — DELETE THE CURRENT TRACK

From the PLOTTER FUNCTION, press the Menu key and press key 8 (DELETE TRACK),
select YES? and press Enter to confirm.

Note: Once your track has been deleted, it will not be possible to reinstate.

5.10. - TRACK AND CHART MEMORY: USED AND FREE MEMORY

From the PLOTTER FUNCTION, press the Menu key and press key 9 (9-MEMORY USED).

VERSION 1.0 FX412
30



F.LI:ITTEF; HEHLI 9 —ﬂ.ﬁﬁlﬂ-‘Tlﬂ1ll—
(-HOHE FUMCT. %|5-ENTER CHART TRACK MEMORY USED
1-5CKEEM HODE *|B-DELETE CHART % HIN H HiY |
g-DISFLAY HFT %|7-TRACK IMT-UAL ¥ ) (R N1 |
31-0I5F, SET-UF #|B-DELETE TRACK % CHART OUTLIHE MEMOEMY USED [
d-0I%F. CHART EM TN

|:||.|.|.|.|E5|:|

DISFLAY TRACKASCHRAFRT
SED

HIH | O | A
MEMOFK IES U |

Note: The track memory capacity is 250 points including the memory for the chart outline.

5.11. - CHANGE THE ZOOM SCALE ON THE PLOTTER SCREEN

From the PLOTTER function, press directly on to key 7prs (Zoom) (Direct Accessll), then
select the desired scale using the ¢ a ~ » arrow keys and press Enter.

?M]F-Lm EHE >  |GEFGT:
: con | EE
= o 2ca |1
TR 100 | 0.5
ﬁ ga | .25
0.0¢kT 25 (040 D
ERG: ; 17 | 0.05 0 (B4
ﬂ 10 | 0.0250
SJ5TT [0 L9NING F LUNDUR c et HING ¥ LYHDLUE |

Note: The value of the scale corresponds to the height of the screen. Scales with a D can be
used in differential mode.

5.12. - CURSOR MODE

From the PLOTTER function use the « a ~ » arrow keys to resite the plotter screen over an
object or position other than the vessels current position. When in this mode, CURS will be
displayed in the top left part of the screen instead of PLOT. This is to indicate that the plotter is
in CURSOR MODE. Pressing the plot key again will return you to plotter mode where vessels
position is centred on the screen.
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S0k
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6 — MAN OVER BOARD (MOB) AND MARK FUNCTIONS

The MAN OVER BOARD and the MARK functions are activated with the Mark/Mob key. The
operation of these two functions depends on the MARK/MOB configuration within the SYSTEM
MENU (see chapter 7 paragraph C.7.1.7). Your DGPS is pre-set in MOB.

MOB function = One press only on the Mark/Mob key to activate the MAN OVER BOARD
(MOB) function.

MARK AND MOB function = One press only to activate the MARK (EVENT / WAYPOINT)

function and at least three presses (or a continuous press) to activate the MAN OVER BOARD
(MOB) function.

6.1. — MOB ACTIVATION

This function allows you to instantly record in an emergency your position (e.g. man overboard).

The MOB function displays the bearing to follow to return to the MOB position. The distance,
your speed and course are also displayed. The circle in which the MOB is displayed is intended
to give greater accuracy for returning to the MOB position. If you move off the MOB position, the
screen scale will be modified automatically to keep the MOB position permanently in the centre
of the screen.
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cop QKT
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0. 00n4
| END HiE %

SCALE ¢ 0 025 HHA

To stop the MOB function, press the Enter key when the MOB function is displayed.
Note: The plotter function (PLOT) is not available when the MOB function is active.

Advice: In practice, it is advisable to press the Mark/Mob key at least three times in order to
activate this function as this covers both configurations.

6.2. — MARK (EVENT / WAYPOINT) ACTIVATION

This function allows you to store event waypoint MARKS (or points of passage). An event
waypoint allows you to store very quickly and easily the position of an object at your current
position. This function is only available when your DGPS is set to MARK AND MOB.

From any function you may press the Mark/Mob key to display a list of event waypoints. This
window is very similar to the waypoint list window A name, icon and a comment are proposed,
press Enter to accept them or to validate your modifications.

The proposed name is formed bythe three WPTS letters and three figures in numerical order
e.g. WPT001, WPT002, WPTO00S...

The proposed icon is a flag.

The proposed comment comprises of the time, altitude and the date calculated by the FX412 at
the time you press on the Mark/Mob key.

1 Fo LT ™ e " .. B -

MARK . EUEHT WET: [MF TO0 1

IcoH: A |4FEXLRE4RS

COMMENT: 17H4d—00TOM
14—13—85———

LAT: 47*10.703H
LOHG: Q01 *1E 771l

Tip: You can alter the Mark / Event waypoint by using MODIFY from the WAYPOINT MENU.
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7 — SIMULATOR FUNCTION

This function allows you to simulate all the navigation functions available on your DGPS.

To activate the SIMULATOR function, from MAIN MENU press Key 5 (5-Simulator). Using the
- v arrow keys, select Active in the Simulator Menus and press the Enter key. In the
displayed window, enter the different navigation parameters, e.g. COURSE, SPEED, DATE,
TIME and the start position (LATITUDE and LONGITUDE) then press the Enter key.

— MATH MEHU > ARIH MERL
0-345TEH HENU | BT 0-343TEH HENU | AT
1-NAUTGAT. HENU | B-SATELLITES 1-NAUL{[TEIE T :
2-HRYFOINT HENU | 7-D6FS B-HdF o]
HCTIUE
3-KOUTE HENU | B-D6FS HESSREE 3-HiLTE | 3
4-FLOTTER, HENU | 3-UERSTION 4-FLOTTEF, HENU | 3-UERSTON
SIMULATOR SET—UF SIMULATOR SET—UF
OF TIOHS OF TI0HS
"4

MATH MEHII N — FMIATH FEHI
o _SIMULATOR SET-UF: o _SIMULATOR SET-UF:
lcon:  @oo.o e ilcon:  2EE.0 ¢
B[S06: 0000 KT B[506: 0105 KT
[DATE: 00 0000 J[DATE: 1412798
J[TIME: o000 J[TIME:  1&:00:00
LAT: 4 7¢10.704%H :[LAT:  E1¢35.0000H
‘ELIZIHG: 001%4E, 736N | ‘ELIZIHG: 00 2% 45,0000 |

74
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Note: When the simulator is active, the SIMU indication is displayed on the top left of the
screen. To stop the simulator function, select NOT ACTIVE from the ACTIVE/NOT ACTIVE
window and press the Enter key.

8 — SATELLITES

From the MAIN MENU, press key 6 (6-Satellites).

You will find further information about satellites in the chapter C, paragraph 2, SATELLITES.

— MAIN MEHL > o DiF:
0=345TEH HEMU | S-ZIHULATOR #

1-HRUIGHT. HEHL |[SeiaNeyi
g=HRIFOINT HENU | 7-DeF:
3-FOUTE HEML B-D6F % HEZSABE
4-FLOTTEF HERU 1 9-UERZI0N

DISFLAY SATELLITE
CONSTELLATION

010405060808

1424252930

9 — USING THE FX412 IN DGPS MODE

The FX412 is a GPS navigator with an integral DGPS receiver, which can function in the DGPS
mode without any other equipment. However it is possible for test purposes to use an external
DGPS receiver should this be desired.
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To use your FX412 in the DGPS mode, you just have to select the DGPS station you wish to
receive, your FX412 will automatically ensure the correct reception, decoding and the
processing of the DGPS information. When the FX412 calculates the position in DGPS mode,
the letter D is display in the top left-hand corner of the screen near the satellite symbol.

9.1. — SELECTION OF A DGPS STATION

From the MAIN MENU press key 7 (7-DGPS). On the left of the screen the signal strength is
displayed as a bar graph, (a good signal = % of black in the bar graph) and the percentage of
error on the data should be a low figure. At the bottom of the screen the DGPS station
identification number is displayed together with a list of the satellites which are being corrected.
To change parameters of the DF300, press the Enter key to display SET-UP THE DGPS
PARAMETERS. Use the a ~ arrow keys to move the cursor in the window. Use the numeric
keys and the < » arrow keys to enter your new parameters then press Enter.

DGPS PARAMETERS:

TYPE = Selection of the internal DGPS receiver of the FX412 or of an external DGPS
receiver.

FREQ. T = Frequency of the station to receive (frequency transmitted to the DF300).

BAUD = Data transmission speed of the DGPS station. (Rate transmitted to the DF300).

MODE = Working Mode of the FX412 (Normal, Diff and Auto)

NORMAL = Calculation of the position will take place without differential corrections.
If differential corrections are found they will be applied.
DIFF = Calculation of the position with differential corrections, if the differential
signal is not found the position is not calculated.
AUTO = The FX412 selects the best mode, either Normal or Diff, according to the
differential corrections being received.
FREQ.R = DGPS frequency that the FX412 (or external DGPS receiver) receives and
operates on.
To use your FX412, be sure that you have correctly selected INTERN for the TYPE, and AUTO
or DIFF for the mode together with the correct DGPS station (frequency and Baud rate) with the
help of ANNEXE 4.
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(=345TEH HENL
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MEHL
o-:IHULATOR %
B-:HTELLITE:
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3-FOUTE HEMU | B-DeF3 HEXSHoE
d=FLOTTER HEMU 13-UER:I0N
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. RUTO
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CORRECTED *HTELLITE::

CI 1 R
SET=UF THE [IEF'S
I IFRERHETER :

TH9FE : My,
—-|FREQ.T: 287.5 kHZ
E=F||.|I:I ;100

I'-1I:IEIE : RUTO

CI 1 R
SET=UF THE DaF%
(M [F AR AHETER:

THFE : INTERM
|==|FRE.T: H98.10 KHZ
EAUD : 100
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O | DGFS
TTRRAL LEVEL “THTERH
| [ o
Y ERROR RO

| 2980 KH?
Lo ] | FREQE 2980 KHZ
TTATION: 0463 HORKING

CORRECTED ZHTELLITE::

0l 04 05 0g 08 09 24 &5 29 30 -- --

Note: The D letter is displayed in the top left of the screen when the FX412 calculates its
position in differential mode. The indication of accuracy (ECP) automatically takes into account

the precision of the differential mode.

Tip: Select the nearest DGPS station using the ANNEXE 4. If after 5 minutes your FX412 does

MO [02.02.99 13:20:dd[ACC: 002 H

47N10.722
001u15.713

sop: DWMOKT | Con; mee=?

not work in DGPS mode, check the data entered or try other stations.

9.2. — USING THE FX412 WITH AN EXTERNAL DGPS RECEIVERS
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Connect the FX412 to the DGPS receiver with the help of instructions in Paragraph 3
(INSTALLATION INSTRUCTIONS) and configure the data input of the FX412 for
DIFFERENTIAL format. Set up your FX412 on EXTERN for the TYPE and select the working
mode for the DGPS (see previous paragraph). Please read your DGPS receiver manual for
further information. The letter ‘D’ is displayed on the top left of the screen when the FX412
calculates its position in differential mode.

10 — DGPS RECEPTION MESSAGES

The letter M is displayed on the top left of the screen indicates a message from the differential
correction station has been received.

From the MAIN MENU, press key 8 (8-DGPS MESSAGE) to display the message. Press the
Enter key to delete the DGPS message. To save the message, leave the MESSAGE on the
screen whilst pressing one of the function keys, Pos, Nav, GoTo, Plot or Menu.

MOM[0E.02.99 13d:iEmd4|RCC:00dl ( » [————MAIN MEHL
0=34ZTEH HENLU | S-ZIHULATOR ¥

47&10 722 1-HAUTAAT. HENU | E-SATELLITES
3-WAYPOINT HENL | 7-D6FS
-ROUTE HERWL | (R
001“]15 713 4~FLOTTER HENU | 9-UERSTON
DISFLAY THE OGFS
s D.OF Tcos —=n® ‘HEEEFIEE RECEIUED |

DiaFS MESSAGE RECEINED OH:
gd. 0199 g0:Ee UTC

THLS TRIAL SERV
ICE
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11 - SOFTWARE VERSION OF YOUR FX412

From the MAIN MENU press key 9 (VERSION).

— MAINMEND 5 TR

0=595TEH HEMU | 5-5IHULATOR ¥ —S0FTWARE

1-HAUTEAT. HENU | E-SATELLITES UErsION: 1. 30 F=GB
3-WRYFAINT HERL | 7-D6Fs pateE: 08/12/98
J-ROUTE HENU | B-D6FS HESSRAE 1EI:IDI:IT

4~FLOTTER HERL | EEAT] uersIon: L.

DISFLAY THE GFGS prTE: 05/10./98
SOFTWARE UERS IOH TR
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C — BEGINNERS GUIDE

1 - POWER ON/OFF

Press the PWR key to switch on your DGPS, an audible beep is given out and the FX412
begins a sequence of autotests. Then the FX412 model number, software version and OK are
displayed. From this moment you have access to all functions. If no function is selected within

10 seconds, the POSITION function is displayed.

g

RUTOTEET ...

2>

P

Fxdiz
UERS:1.30  F-fE  AUTOTEST [

The date and time are displayed on receipt of the first satellite signal. When sufficient satellite
signals are received: the position, altitude, speed and the course are calculated. The symbol
representing a satellite is displayed in the top left of the screen indicating that your DGPS is
receiving enough satellite signals to calculate and validate its position.

[-mmm-=_—i===[fLT:---—-H

SO0 —— T | OO e——

>

MO [02.02.99 13:20:4d|AcC:o02H

47N10.722
001u15.713

sop:  DMOKT | Con; me—-?

To switch off your DGPS press PWR and hold down until unit powers down.
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son:  OLAET | cop; et son:  OLDET

2 — SATELLITES

From the POSITION function press the Menu key and press key 6 (6-SATELLITE) to view the
satellites and signal strengths being received.

— MAIN MEHL > o DiF:
0=345TEH HEMU | S-ZIHULATOR # N T
1-HRUIGHT. HEHL |[SeiaNeyi
g=HRIFOINT HENU | 7-DeF:
3-FOUTE HEML B-D6F % HEZSABE
4-FLOTTEF HERU 1 9-UERZI0N

DISFLAY SATELLITE
CONSTELLATION

The left hand side of the screen details currently received satellites. The outside circle
represents the horizon and the central disk represents the zenith. A satellite close to the
outside circle will present a very weak elevation over the horizon; it will be difficult to receive. A
satellite close to the centre has an greater elevation (close to 90°); it will be received without
any problem. In the right part a bargraph details the quality of reception of every satellite, no bar
= no reception, black bar at 3/4 of the height = perfect reception. The D O P (Dilution of
Position) is an indication of calculated accuracy of the horizontal position, this depends on the
respective positions of satellites in relation to each other. The best accuracy will be obtained
when the D O P (Dilution of Position) is 1.

010405060808

1424252930

Note: Every DGPS satellite circles the earth in 11 hours and 58 minutes. According to the time
of day the number of available satellites in the sky varies from 6 to 12. On average 9 satellites
are visible.
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3 — CONTRAST AND BACKLIGHT ADJUSTMENT

When the DGPS is on, briefly press the PWR key to illuminate the display and keyboard. This
action will also activate the display menu.

e

CONTRAST : E

ERCKLIGHT : OH

COMTRAST: | —

ERCKLIGHT : 33

TEM SET-UF

Use the vertical ~ ~ arrow keys to move the cursor from contrast to backlight or from backlight
to contrast.

Contrast:
To use the horizontal « » arrow keys to adjust the contrast when the cursor is on the contrast
bargraph.

Light:
Use the horizontal « » arrow keys to switch the backlight on or off .

Press Enter to validate your adjustment and to erase the window.

Tip: To illuminate the DGPS quickly press PWR and Enter.

4 — GENERAL PROCEDURES USING THE KEYBOARD

Key Function or action Key Function or action
PWR @ :',,'.l PWR
Fxdiz
WERS:1. 30 F-6k  AUTRTEST [
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Key Function or action Key Function or action
From every function or [M_15.12.398 13:33.48[ALT: d0020H PWR T 161298 L1734 1H[ALT 0005 H]
display 47 o 10 700 For 3 seconds / Elgngcgf:nt?ﬂn;g IH
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COG: |5ELEI:T AND RESET THE
L1 00647 vt [L2:1138 n [
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Key

Plot

Plot

Plot

Mark/Mob
One press in the MOB
mode

Mark/Mob
One press in the MOB
and MARK mode

Mark/Mob
At least 3 presses in
the MOB and MARK
mode

Function or action

|s__|FLOT
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---u

SO0

0.0¢1
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I . . n
500
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[ |FLAT
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---u
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Key

Menu

7PRS
Zoom

d av)

Enter

Enter

Enter

Function or action

—— FLOTTER MEHU
0-HOHE FUMCT. ¥|S-EMTER CHART
PN T | E-PELETE CHART ¥
2-DISFLAY UFT ¥|7-TRACK INT-UAL ¥
3-DI5F. SET-UF ¥|B-DELETE TRACH
d-DI5F. CHART  ¥19-HEHORY LZED

SELECT FULL SCREEH
|lOF WIKODOWS FLOTTER

[ TENEETE 2.5
TR HH
LB 0 | n
S0

0.0kr
EFG: A
35T T3 A0EILE ¥ LoRIRG

To stop the MOB
function

To validate the event
waypoint

To stop the MOB
function

Note: From the POSITION, SYSTEM MENU, NAVIGATION MENU, WAYPOINT MENU,
ROUTE MENU or PLOTTER MENU, one press on the Menu key gives you access to the MAIN
MENU. MENUS with options denoted by a star return you directly to the function menu.
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5 — USE OF '"ARROWS' KEYS AND ENTER

— MAIN MEHU
S-XINULATOR %
1-HHUIGAT, HEMU | B-SATELLITEX
2=HHYFOINT HEML | 7-DeF%

3-FOUTE HEML B-D6F: HEXSABE
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FLOTTER SET—LF:
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200H . 4ES

Z0HEL:
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Key
Enter

4 a v )
Vertical and horizontal
movement of the cursor in a
MENU or option window

A v
Vertical movement of the
cursor in an options window
orin a list

«
Horizontal movement to
select a parameter in a
line of options within a window

« >
Highlight the option and scroll
through available choices

— MAIN MEHU

n-345TEH HEMU | S-IHULHTOR *
LI [ B-SATELLITE
g-HHAFOINT HEMU | 7-DaF =
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WFTLINE : YES
Z200HM . 4ES

FOLERFERHGE TO UWFT
ZO0HEZ: SFEED OQUER 0GR
ZO0HE3: BEERRIHG TO WF

Fr=rma F L T

Action

The Enter key allows you:

- To validate a choice selected by the cursor.
- To access to a MENU or data in a list

- Tofinish and to validate a data option

Note: If you wish to reject or cancel an option press one of the Pos, Nav, GoTo, Plot or Menu

function keys.
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6 — ABBREVIATIONS AND SYMBOLS

6.1. — ABBREVIATIONS AND SYMBOLS ON THE SCREEN

The symbol representing a satellite indicates that the FX412 calculates the position

2D =
3D =
ALT =
CURS =
D=
RNG =
DOP =
TTG =
DER =
ECP =
FREQR =
FREQT =
GPS =
ETA =
L1=

L2 =
LAT =
LONG =
M=
MOB =
PLOT =
R/B =
RTE =
SIMU =
SOG =
VTD =
WPT =
XTE =

2 Dimensional

3 Dimensional

Altitude

Cursor

Differential (DGPS)

Range

Dilution of the position

Time to go

Distance to the End of the Route

Error circular probability (estimated error)

Received frequency
Transmitted frequency
Global Positioning System
Estimated time of arrival
Log 1

Log 2

Latitude

Longitude

Message

MAN OVER BOARD
Plotter

Range and bearing
Route

Simulator

Speed over the ground
Velocity to destination
Waypoint

Cross track error

6.2. - MEASUREMENT ABBREVIATIONS

Ft= Feet

H= Hour

KHz = Kilohertz

KM = Kilometre

KMH = Kilometre/Hour
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M= Metre

Ml = Status mile

MIN = Minute

NM = Nautical mile
MPH = Status Mile/Hour
KT = Knot

°= Degree

1 Nautical mile = 1852 Metres
1 Status mile = 1609 Metres
1 Foot = 0.3048 Metre

7 — INITIALISATION AND CONFIGURATION OF YOUR DGPS

From the MAIN MENU you have access to the SYSTEM MENU (0) and the NAVIGATION
MENU (1). These MENUS allow you to set up your DGPS to your own requirements. The
WAYPOINT MENU (2), ROUTE MENU (3) and the PLOTTER MENU (4) are used to manage
your waypoints, routes and tracks. These 3 MENUS are explained in the GOTO AND PLOT

functions.

7.1.— SYSTEM MENU

Press key 0 from the MAIN MENU (0-SYSTEM MENU).

n-345TEH HEML
1-HAUIGAT. HEML

MAIH MEHL

G-:IHULATOR %
B-*ATELLITE:

>

n-C0-0RDINATE:
1-HAF DATLA

SY5TEM MEHU ——m8—

§-DI%FLRA
B=HARR/HOE

g=HRSFOINT HENU | =Dk g=AREA OF UE | T=KE¥FHD ELEEF

3-FKOUTE HEML B-D6F: HEZSABE 3-L0CAL TIHE B-INFUTAOUTFUT

4-FLOTTEF HENU | 9-UERZION 4-LHNGLHGE §-UZER SET-UF

‘GF‘E SY45TEM SET-UF | SELECT THE FOSITIOH
CO=0RDIHATES
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In the SYSTEM MENU the available options are:

- 0 - the choice of geographical co-ordinate
- the choice of map datums

1
2 - the selection of area of use

- 3 - the selection of time difference
4
5

- the selection of language
- the units of Altitude/ECP display for the POS and NAV functions
- 6 —the working mode of the MARK/MOB key
- 7 - the selection of audible BEEP for the keyboard
- 8 - the configuration of data input and data output (NMEA)
- 9 - display summary of User Set Up options (SYSTEM MENU)

Note: The window situated at the bottom of the screen explains the selected option

7.1.1 — GEOGRAPHICAL CO-ORDINATES

From the SYSTEM MENU, press the key 0 (0-CO-ORDINATES). Select the type of co-ordinates
using the « a « » arrow keys and press Enter.

g=ARER OF UE
3-L0CAL TIHE
4-LHNGLHGE

n-C0-0RDINATE:
1-HAF DATLA

SY5TEM MEHU ——m8—

§-DI%FLRA
B-HAEKHOE
T=KESFAD ELEEF
B-INFUTAOUTFUT
§-UZER SET-UF

I -1 I
N - TEXI-H1

00+ 00,000
i, g

LAHEERT 3
LAHEERT 4

00 000"
0, 00000eRD
UTH

ERITI:HRRID
IRIZHBRID I
REUNIONeRID

SELECT TH
_Q=0FRDINA

E FOSITIOHN
TES

7.1.2 — MAP DATUMS

LAHEERT 1

SUISZEBRID

Ea LAHEERTE  ITAIHANBRID .

From the SYSTEM MENU, press the key 1 (1-MAP DATUM). Select the map datum using the
~ v arrow keys and press Enter.

0=CO-0KDINATE:
1-HAF DATLUH
g-ARER OF U%E
3-LOCHL TIHE
4-LHH&LHRGE

SY5TEM MEHU ——

§-DISFLAY
B-HAER/HOE
T=RESFAD ELEEF
B-INFUTAOUTFUT
§-UER SET-UF

SELECT THE CHART
ODATUM

1-HAF DATL
g-ARER OF

e 1984

JHCHRE URLBLAY
ZHHDERI]URINA
HOINDAN ETH-Z0U
HFBOOYE Z0HALIA

T:{|HIM AED 70 ARKE

HINAED TOEAHR

SELECT
ODATUM

SOUTHHHERICHSE ¥ l
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To select the right format, identify the map datum used on your paper chart and check appendix
2 where you will find the list of the available Map Datum formats for the FX412.

Advice: For France use formats EUROPE 1950 - 01 or EUROPE 1950 - 02. For the rest of the
world you can use by default the datum's WGS - 72 or WGS - 84.

7.1.3 - AREA OF USE

From the SYSTEM MENU, press key 2 (2-AREA OF USE). Using the - « arrow keys, first

select the Continent and press Enter, then select the country or the area where you use your
DGPS and press Enter to confirm.

GYSTEM MEHU ———| o [ —
0=CO=-0RDINATES |5-DISFLAY mﬂmﬂ“&‘m
1-HAF OATUH BE-HAKK/ HOE HIDOLE + S0UTH AHERTCH
ENTEEEE | 7-KEYFAD ELEEF Tl [EROFE
1-LOCAL TIHE  |B-INFUTAOUTFUT EE | HOF TH AFRICH
d-LAMBLARE 9-UZER SET-UF d-L EEEEHHFHIEFIHDIHHUEEHH
JELECI IHE COUHIRS EGEEHHIH+FHEIFIEGEEHH B
74
1o R Wk TH SR i
TTLAL | MORNAY
1-HA 000 HETHER L AND:
2~ KUHANIR '
CR | HOF THSREAT ERITAIN T
4-L{EUL | AR DINIA
=E SCHNDINAUIA
‘.;.,: T | ICILY *:I

Tip: By selecting the Country of use it allows your DGPS to find its position faster than the

automatic mode. When you change Country it is imperative to re-select your area of use or
select the automatic mode.

7.1.4 -1 OCAL TIME DIFFERENCE

From the SYSTEM MENU, press key 3 (3-LOCAL TIME). If necessary use the 1 key to change

the sign from + to - then amend the time difference with the help of the numeric keys and press
Enter to validate.
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0=C0-0RDINATE:
1-HAF DATLH
g=ARER OF UE
3-LOCAL TIHE
4-LHNGLHGE

SY5TEM MEHU ——m8—

§-DI%FLRA
B-HAEKHOE
T=KESFAD ELEEF
B-INFUTAOUTFUT
§-UZER SET-UF

SELECT THE LOCAL
TIME OFFSET

HOTE :

T0 DIZFLAY THE LOCAHL
TIHE . ENTEF THE TIHE
DIFFEREMCE EETHEEN

FO1400nm

Haa UTC AHD LOCKL TIHE. -

Tip: For UK the time difference is zero hours in the winter and plus one hour in summer.

7.1.5 - LANGUAGE

From the SYSTEM MENU, press key 4 (4-LANGUAGE). Use the ~ « arrow keys to select the

language required and press Enter to confirm.

0=C0o-0RDINATE:
1-HAF DATLA
g-ARER OF U%E
3-L0CAL TIHE
d-LHHGLHGE

SY5TEM MEHU ——

§-DISFLAY
B-HAER/HOE
T=RESFAD ELEEF
B-INFUTAOUTFUT
§-UER SET-UF

=40
0=CO=-0KDINATE:

SELECT THE LAHGURGE |

7.1.6 — ALTITUDE / ACCURACY DISPLAY

5- [II FLH'-l

g-ARER 0 FF:FlHI:FlIE

3=LOCHL [[EHGL I'- H

SELECT THE LHI'-II-“HI-E

HD ELEEF
T/OUTFUT

From the SYSTEM MENU, press key 5 (5-DISPLAY). Use the a ~ arrow keys to select the
display mode required and press Enter.

The selected information will be displayed in the top right of the screen in the POSITION and
NAVIGATION functions.
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SYSTEM MEH) ——( 5

N=C0-0KOINATE: |ERddsdgiik) SELECT THE DATH T EE

1-HAF DATLA B-HARKR/HOE ODIZFLAMED AT THE TOF RIGHT OF
e-AREA OF U5E T-hEJFAD ELEEF THE “F0%" ARD “HAU DISFLAYE:
3-L0OCAL TIHE B-INFUT/OUTFUT ALTITUDE
d-LAMGLABE 9-U%ER SET-LF ACCLIRACH
SELECT DATA DISFLAY HODATH

FOE FOSs AMD HAU |F

7.1.7 — MARK / MOB KEY FUNCTIONS

From the SYSTEM MENU, press key 6 (6-MARK/MOB). Use the a « arrow keys to select the
working mode required and press Enter.

S95TEM MEAD ——| >

0-CO-ORDINATES |S-DISFLAY

3-HKER OF USE | 7-RESFAD BLEEF FUNCTIONS:

3-LOCAL TIHE  |B-THPUT/OUTRUT Ok FURCTION ALY
d-LANGUREE  [9-USER SET-UP kR AAD HOE FURCTION:
SELECT THE MARK-MOE ZELECT THE MARE/MOE
KEY FUHCTIOH KES FUNCTION

MOB function = A single press on the MARK/MOB key is sufficient to activate the MAN OVER
BOARD function (MOB).

MARK and MOB function = A single press activates the MARK (EVENT / WAYPOINT) function
and at least three presses activate the MAN OVER BOARD function (MOB).

7.1.8 — KEYPAD BLEEP

From the SYSTEM MENU, press key 7 (7-KEYPAD BLEEP). Use the a ~ arrow keys to select
the mode required and press Enter.
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SYSTE
0=C0o-0RDINATE:
1-HAF DATLA
g-ARER OF U%E
3-L0CAL TIHE
4-LHH&LHRGE

M MEHU ———

§-DISFLAY
B-HAER/HOE
T=hESFAD ELEEF
B-INFUTAOUTFUT
§-UER SET-UF

=40
0=CO=-0KDINRTE:

5-0I:FLAY

1-HAF D

R [HCTIUE

HOT ACTINE

FOUTFUT

4-LHHGLRGE

§-UER SET-UF

SELECT THE HKEYFAD SELECT THE HKEYFAD
ELEEF OFTIOH E=LEEF' QF TIOH

Select active to activate the keypad bleep function, the FX412 will now bleep with every key
press.

7.1.9 — DATA INPUT / DATA OUTPUT (NMEA)

From the SYSTEM MENU, press key 8 (8-INPUT/OUTPUT). Use the ~ ~ arrow keys to move
the cursor in the options window. Use the « » arrow keys to select the required configurations

and the press Enter to confirm.

SYSTEM MEH) — | > DATA INFUT AOUTFUT
N=-Co=-0RDINATES |5-DISFLAY SERTAL THFUT : E]]]EIE-
1-HHF DATUH B-HARK/HOE ERIAL OUTFUT: NHEALE3 1.5
2-HKER OF USE | 7-KEYFAD ELEEF SENTENCES -
I-LOCAL TIHE (PR HHEH 183 BRHD  BEH
d-LANGUAKE 0-UsER SET-UF Egg ﬁéﬂ
SELECT THE DATH ERH O ITE
INFUT/ OUTFUT FORMATS i

74
DATA INFUT AOUTFUT > DATA INFUT AOUTFUT

SERIAL INFUT : MHEALB3 SERIAL INFUT : MHEALB3
ERTAL OUTFUT: [ETCEIERT ERIAL OUTFUT: NHEALBZ 2.0
SENTENCES - SENTENCES -
NHEf 183 GRAD B3R NHEf 183 BTN 55n

ENC B3l ENC &3l
AFE H3H AFE H3H
RAH  UTH RAH  UTH
L a2 L a2
74
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DATA INFUT A0UTFUT

SERIHL INFUT :
SERIAL OUTFUT:
SENTENCE:
HHER 181

HHER1E3
HHEA1Bd 2.0
. L2

-~ -~
EHC Ll
HFE HER
HAH UTa
L2

Your DGPS has a data input and a data output to communicate with the other equipment. The
data input is used to receive differential correction or loading waypoints and routes from a P.C.
The data output is used to transmit the position, navigation information, waypoints and routes to

a: P.C., automatic pilot, plotter and radar.

The FX412 allows you to select the NMEA sentences to be transmitted. To de-select a

sentence select 4

(=)

You will find specifications of the different formats of communication in APPENDIX - 1.

Advice: To use your FX412 with VALPOINT software for uploading, downloading waypoints and
routes, select the format WPTS + RTES for the data output.

7.1.10 - USER SET-UP SUMMARY

From the SYSTEM MENU, press key 9 (9-USER SET-UP).

0=C0o-0RDINATE:
1-HAF DATLA
g-ARER OF U%E
3-L0CAL TIHE
4-LHH&LHRGE

SY5TEM MEHU ——

§-DISFLAY
B-HAER/HOE
T=RESFAD ELEEF
B-INFUTAOUTFUT
9-UER SET-UF

DISFLAY USER SET-LUF
FOF SYSTEM MEHU

| REAFHD ELEEF : HOT ACTIUE I

USER *ET-LF
COORDINATES @ QureQo. (oo
HAF DATUR  : He’: 1984

HEER OF USE : REATERITHIN
LOCHL TIHE :+0il 0]

Information that is not directly visible is displayed in the SYSTEM MENU user set up.
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7.2. — NAVIGATION MENU

Press key 1 from MAIN MENU (1-NAVIGAT.MENU). It is also possible to reach this MENU from
the NAVIGATION function by pressing the Menu key.

n=345TEH HEML
1-HRUIGHT. HEHL
g=HRSFOINT HEML
3-FOUTE HEML

MAIN MEHL

§-*IHULATOR %
B-*HTELLITEZ
T=DaF:

B-D05F: HESSARE

>

0=DIZTHMCE UNIT
1-ALTITUDE UNIT
g-20/' 30 HODE
3-iFEED FILTER

—— HAUIGATION MEHU

5-KEZET Lia

B-ARKIUAL ALARH
T=ANCHOR HLARH
B-UZER SET-UF

4-FLOTTEF HERU 1 9-UERZI0N
‘HFll.lII:!FlTII:IH UHITS |
AHD SET-=UF OFTIOHS

In the NAVIGATION MENU the options available are:

- select distance and speed unit

- select altitude unit

- select 2D/3D mode

- select speed filter rate

- set compass variation

- reset trip logs

- set up the arrival alarm

- set up the anchor alarm

- Display summary of navigation user options

4-COHFAZE URE.

SELECT AMD RESET THE
LOGS

1 1 1 1 1 1 1 1
OO\I@U'I-POOI\JHO

Note: The window situated in the bottom of the screen explains the selected option.

7.2.1 — DISTANCE AND SPEED UNITS

From the NAVIGATION MENU, press the key 0 (0O-DISTANCE UNIT). Select the distance unit
and speed units using the - « arrow keys and press Enter.

—— HAUIGATION MEHU

>
0-DITHNCE UNITIEREAAANRT ' H :
1-HLTITUDE UNIT |E-ARKIVAL ALARH LT oot HLARH
2-20/30 HODE | T-HNCHOR ALARH : LARH
3-3FEED FILTER |B-USER SET-UF HOTE : -UF
] 1HH '=1.352 KM
4-COHFASS AR, oSS
SELECT THE DISTAHCE 1MI =1 EDS KM
AHOD SFEED UHITS 1 MFH =1 E08 KMH
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7.2.2 — ALTITUDE UNITS

From the NAVIGATION MENU, press key 1 (1-ALTITUDE). Select the unit using the a ~
arrow keys and press Enter.

—— HAUIGATION MEHU > VLR TIUN MERL
0=-DISTAMCE UNIT |S-REZET Lo 1=-0I:THIMETE Lig
1-ALTITUDE UNITYESG AT (IR HL HLARH
g-20/' 30 HODE T=ANCHOR HLARH K HLARH
3-%FEED FILTER |B-USER *ET-LF

4-COHFAZE URE.

0.3042METRE

SELECT THE ALTITUDE SELEL
UHIT JUHIT

7.2.3-2D /3D MODES

From the NAVIGATION MENU press key 2 (2-2D/3D MODE). Select the mode using the a «
arrow keys and press Enter.

— HAUIGATION MEH — 5 I 1T 1L P L PR T |
0-DIZTHHCE UNIT [S-RESET LG (=013 ; Emg:gg::

1-ALTITUDE UNIT [E-HRERIUAL ALARH 1-AL

EEETETLIE | 7-HHCHOR ALARH RTE 30 ALITD

3-3FEED FILTER [B-USER SET-UF E ?ﬂTHEu:T R
d-COHRFRZS U, .

ZELECT 20, 30, RUTD gl | "EED § SHTELLITES Ok
MODES FOF ALTITUDE "i'HET'?"'JHHIHHD. n

Tip: For marine use, select the 2D mode and enter your altitude, which is the height of the
antenna above sea level.

7.2.4 - SPEED FILTER

Filtering or smoothing increases the accuracy of the speed readout.

From the NAVIGATION MENU, press key 3 (3-SPEED FILTER). Select the speed filter required
using the ~ « arrow keys and press Enter.
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1 SECOND

% SECONDS
15 SECONDS
30 SECOHDS
1 MINUTE

2 MINUTES
4 MINUTES
& MINUTES

—— HAUIGATION MEHU
0=-DISTAMCE UNIT |S-REZET Lo
1-ALTITUDE UKIT |B-HERIVAL ALAEH
g-c0/' 0 HODE T=ANCHOR HLARH
B-UZER SET-UF T-UF
4-COHFAZE URE.

‘EELEI:T THE SFEED | -
FILTEFR

Tip: For a fast vehicle (e.g. car) use a short constant and for a slow vehicle (e.g. boat) use a
longer constant.

1]
HLARH
HLARH

7.2.5 — COMPASS VARIATION

The bearing and course are referenced to true north. To reference them to the magnetic north it

is necessary to enter the compass variation. The magnetic variation is generally indicated on
the navigation chart.

From the NAVIGATION MENU, press key 4 (4-COMPASS VAR.). If necessary use the 1 key to

change the sign from + to -, then enter the compass variation using the numeric keys and press
Enter to validate.

— HAUIGATION MEHU —0 —

0-DISTANCE UNIT
1-ALTITUDE UNIT
g-20/30 HODE
3-%FEED FILTER

§-REZET LO%
B-ARRIVAL ALREH
T=AHCHOE ALARA
B-UZER SET-UF

3-FEEL

HOTE.
UARIHTION I%

4-COHFRS S UAE.
LOCAL
5 lIAF

4-COHFAEETHEEN +0F - 1B0*

EHTER MAGHETIC
COMFAS IATION

7.2.6 — RESET TRIP LOGS

From the NAVIGATION MENU, press key 5 (5-RESET LOG). Use the a ~ arrow keys to
select the log to reset (LOG1 or LOG?2) and press Enter.
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—— HAUIGATION MEHU

>
0-DISTANCE UNIT BN AIN ¥
1-ALTITUDE UMIT |E-AREIUAL ALARH \R [ZELECT THE L0F T0
2-20/30 HODE | 7-AMCHOR ALARH | RESET:
3-5FEED FILTER |B-USER SET-UF
d-COHFRSS URE, :

SELECT AMD RESET THE
LOGS

7.2.7 —WAYPOINT ARRIVAL ALARM

The arrival alarm sounds to warn you of your arrival at your destination waypoint or to inform
you that you have completed the leg of a route.

The adjustable options are:

ON/OFF = On off of the audible alarm (the visual alarm and the passage to the following
waypoint in the ROUTE function are always active).

MODE = the audible alarm gives out BEEPS for a duration of 10 seconds or for an unlimited
time until the user presses a key on the keyboard.

DISTANCE = it is the radius from a waypoint that you wish the alarm to sound. The visual
alarm and the audible alarm are activated when the vessel enters the circle, (this circle is
determined by the alarm radius selected).

From the NAVIGATION MENU, press key 6 (6-ARRIVAL ALARM). Use the a ~ arrow keys to
move the cursor in the option window. Use the <« » arrow keys to select alarm ON/OFF and

the mode required. Use the numeric keys to enter the distance. Once all parameters are
configured, press Enter to validate.

— HAUIGATION MERU >

(-DISTAMCE UNIT [S-RESET L06

1-HLTITUDE UNTT (e EE;'H“J'HEHEEFEF,'T ARRIUAL ALARH
33030 HODE | 7-RHCHOFR ALARH :

3-5FEED FILTER |B-USER SET-UF ﬂgﬁEFF :?sscnnns
d-COHFRSS URE, :

S ToIETHE T DISTANCE :0.30 HM
RERIUAL ALARM Emmd
7.2.8 — ANCHOR ALARM
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The anchor alarm is used to warn you of your drift in relation to a reference waypoint. The
reference waypoint is the active waypoint of the GOTO WAYPOINT function.

The adjustable options are:

ON/OFF = On off of the audible alarm (the visual alarm and the passage to the following
waypoint in the ROUTE function are always active).

MODE = the audible alarm gives out BEEPS for a duration of 10 seconds or for an unlimited
time until the user presses a key on the keyboard.

DISTANCE =it is the radius from a waypoint that you wish the alarm to sound. The visual alarm
and the resonant alarm are released when the vessel enters the circle, (this circle is determined
by the alarm radius selected).

From the NAVIGATION MENU, press key 7 (ANCHOR ALARM) and press Enter Use the a ~
arrow keys to move the cursor in the options window. Use the « » arrow keys to select alarm

ON/OFF and mode required. Use the numeric keys to enter the distance. Once all parameters
are configured press Enter to validate.

—— HAUIGATION MEHU
0=-DISTAMCE UNIT |S-REZET Lo
1-ALTITUDE UKIT |B-HERIVAL ALAEH
g-20/' 30 HODE
3-%FEED FILTER
4-COHFAZE URE.

SET-UF THE
AHCHOFR ALAFR

SET=UF THE HFT AHCHOR ALAER
FOF 40UF 6F3:

OHA0FF D OM
MODE 10 ZECONDE

EDISTHHEE ;0. E]0 HH I

T=ANCHOR HLARH
B-UER ET-UF

UF T
M

7.2.9 — USER SET-UP SUMMARY

From the NAVIGATION MENU press key 8 (8-USER SET-UP).
HAUIGATION MEHU I ——— ==
(0=DT5THMCE UNIT |S=RESET L% UZEF *ET-UF

e T

1-ALTITUDE UNIT
g-20/' 30 HODE

B-ARKIUAL ALARH
T=-ANCHOR HLARH

DIZTHMCE UNIT :HH
HLTITUDE UNIT :H
HODE 20/ 30/AUT0: 20/ 30 AUTY

3-3PEED FILTER ((ETETEEAEG SPEED FILTER  +15 SECONDS
4-CONFRSS UAF. CONPASS AR, +000%
DISFLRY USEF SET-UF S| AERIUAL ALARH 0N D:0.30
FOF HAUIGATION MEHL EHI'IIZHIJHHLHHH 0N 030 I
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D — DESCRIPTION OF THE EQUIPMENT AND SPECIFICATIONS

1 - CONTENTS

- 1 receiver case.

- 1 GPS/DGPS antenna with 10 metres of coaxial cable and TNC plug.
- 1 0.85 metre whip.

- 1 power supply cable with fuse and data input/output.

- 1 1 metre white cable for antenna reference.

- 1 1 metre yellow/green cable for connection of the receiver case with the ground.
- 2 screws, 2 washers and 2 fan washers.

- 1 pair of support brackets with 2 trunnion knobs and 2 rubber washers.
- 4 fixing screws.

- 1 spare fuse.

- 1 User’s Manual.

- 1 guarantee card.

- 1 Quick Reference Card.

2 — FX412 SPECIFICATIONS

Main functions:

. Direct Access™ (direct access to POS, NAV, GOTO, PLOT, MARK/MOB and MENU

functions)

. Latitude, longitude in DGPS mode with definition of the 1/10000 of minute (18cm).

. Altitude, accuracy, date and time.

. 14 types of co-ordinates, UTM, Lambert, Switzerland Grid, UK Grid.

. 115 map datum's Europe 50, WGS 84, WGS72.

. Speed and course over the ground.

. Velocity to destination.

. Two logs.

. 500 waypoints with name by 6 alphanumeric characters, comment of 22 characters and icon
representation for the plotter function.

. 20 reversible routes of 20 waypoints with total length of route and waypoint advance

. Direct Access™ to the list of waypoints or routes with the List key

. Range and bearing to the destination waypoint.

. Time to go.

. Cross track error.

. Distance to the end of the route.

. Direct Access™ to the MOB (Man Over Board) function

. Direct Access™ to the MARK (Event / Waypoint) function.

. 3 graphic representations of the GOTO function: Compass, 3D road and Radar.

. Graphic display of satellite constellation with signal strength bargraph .
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. Enter a waypoint by its range and bearing in relation to another waypoint or vessels current
position
. Simulator mode.

Plotter Functions:

. Full screen or multi-windows display.

. Personalisation of navigation information in multi windows mode

. 250 track and chart outline points

. Track interval selectable from 10 metres to 100 kilometres.

. Zoom with Direct Access™ (by the Zoom key scales from 25m to 1000 Km).
. Home function.

. Display of the 500 waypoints with their icons.

. Display of the direct track to the destination waypoint.

. Display of the active route.

. PMS function to enter a chart outline using Yeoman Plotter

General features:

. Receiver L1 (1575.42 MHz) receiver 12 satellites with parallel technology

. Horizontal position and speed accuracy

- 25 metres RMS (2D), 1Km/hour RMS with SA code.

- 2 to 5 metres, 0.1Km/hour in differential RTCM 104 mode.

. Acceleration: 3g.

. Update rate: 1 second.

. Time to fix:

- Reacquisition 4 seconds.

- Up to 3 hours off: 30 seconds.

- Up to 24 hours off: 90 seconds.

- World-wide cold start: 3 minutes.

. Screen: FSTN screen with backlight 91 x 59 mm.

. Keypad: complete illuminated keypad with 19 tactile keys with 4 arrow keys.

. Memory: FlashRom technology guaranteeing the safeguard of navigation information,
waypoints, routes etc., backup lasts up to 100 years no lithium battery

. Dimensions of the receiver: 198 x 101 x 63 mm.

. Dimensions of antenna: 113 x 75 mm + 0.85 metre whip.

. Weight: 450 grams.

. Operating temperature: -10°C to +60°C.

. Storage temperature: -20°C to + 70°C.

. Power supply: 10 to 36 volts DC.

. Consumption: 3.5 watts with backlight on

. Waterproof: IPX6 IEC 529 norm

. Electromagnetic compatibility: According to the IEC norm 945 second and third publication.

DGPS FX412 specifications

. RTCM SC 104 V2.1 receiver.

. Frequencies : 281.5 to 325 KHz by step of 500 Hz,
Europe, Asian, Oceania and US range.

. Baud rate : 100 Bps and 200 Bps.
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. Manual selection of the stations.
. Type : dual super heterodyne with MSK coherent detection.

. Adjacent channel rejection +/- 500 Hz = 30 dB.
. central channel rejection +/- 10 Hz = -3 dB.

** ATTENTION: Do not expose to direct sunlight.
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E — ADVICE ON INSTALLATION

1 - RECEIVER CASE

The FX412 multi position mounting bracket allows the receiver to be bulkhead or chart table
mounted, The case design allows the unit to be flush mounted if desired.

Power Supply

The FX412 requires a 10 Volts to 32 Volt DC supply. The FX412 is reverse polarity protected
and is fused in the positive line of the connector lead. Connect the power cable to the receiver.
The red wire to the positive (+) and the blue wire to the negative (-) connections of the
power supply.

Earthing the FX412

Advice: To obtain optimum reception, it is recommended that where a earth (ground)
connection exists on a vessel it be connected to screw terminal on the rear of the equipment via
the greenl/yellow wire provided, taking the shortest route possible. Do not hesitate to cut the
earth wire to obtain the shortest length. See diagram.

€ @ 9

F¥442 N Q00000

MLR CLCCTROMKIUC
A3 YALLCT
MADC W FRAKCC

1036V 0C

yd | Ring tag crimp N =

—

- //' connector \'\
_J:l - Fixing Screw

Earth Wire (Ground) - &Washer
Green/Yellow max 1 metre
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DATA OUTPUT

The FX412 has two data outputs: RS232 output for direct connection with a P.C. and an RS422
(NMEA) output for navigation devices.

DATA INPUT

The FX412 has data input for loading waypoints from a P.C. or for the connection with a
differential beacon receiver (DGPS) to increase the accuracy of the GPS.

CONNECTION WITH A P.C. AND WITH THE MLR DF300 DGPS RECEIVER

FX412 Wiring Designation DF300 Wiring P.C. pins
Blue (-) Negative Blue
Red Positive (+)10 to 36 Volts DC Red
Brown or orange |Reference RS422 (NMEA OUT) Yellow
Yellow Output RS422 (NMEA OUT) Green
Green Reference RS232 Black 5
Black Input RS232 White 3
White Output RS232 2

The pin numbers for the P.C. SUBD connector (9 pin) are in the above table.
To interface the FX412 to an autopilot, plotter, sounder or radar, connect the brown (or orange)
wire and the yellow wire to the NMEA input of the external device.

CONNECTION WITH a YEOMAN TYPE PLOTTER

To construct your electronic chart from a YEOMAN plotter connect it to your FX412 as detailed

below:
FX412 Wiring Designation Yeoman Wiring
Blue (-) Negative Blue
Red Positive (+)10 to 36 Volts DC Red
Brown or orange Reference RS422 (NMEA OUT)
Yellow Output RS422 (NMEA OUT)
Green Reference RS232 Black
Black Input RS232 Green
White Output RS232 White

Connect the 2 black wires of YEOMAN with the two blue wires.
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2 — ANTENNA MOUNTING

The antenna is best sited well above the main structure of the vessel, clear of all surrounding
objects, especially all transmitting aerials.

Fix the counterpoise of the antenna (white cable) to the antenna with the use of the screw and
washers provided. The counterpoise cable must be vertical for 80% of its length. Secure the
cable using cable ties or insulation tape to stop movement. The counterpoise cable of the
antenna must not be placed inside a metallic tube or mast and not connected to any earth or
metallic part of the vessel.

Whip antenna 850mm

: Extension pole
Antenna counterpoise 1 P
1 metre — ACC912
=

Cable tie fixing
counterpoise to
pole

Note. Where radar is fitted aboard the vessel the antenna must be sited above the scanner and
well clear of the radar beam.

Advice: The antenna can be installed on any 1 inch 14 TPI bracket.
N.B. Suitable non-metallic 14TPI extension poles and a variety of brackets are available from
your local dealer.
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The coaxial cable must take the shortest route from the antenna to the display unit, whilst
avoiding any other power or signal cables The TNC antenna plug is connected to the cable at
the time of manufacture to ensure a good quality connection

The antenna coaxial cable must not exceed 10 meters in length. It may however be shortened
to suit the installation.

Contrary to previous MLR antennas it is now possible to cut the cable and shorten it. The
minimum length is 1 metre, in this event a new TNC connector must be obtained and correctly
fitted. (It is not possible to re-use the factory fitted one.)

Note: Only the whip antenna provided with the FX412 part no. ACC026 must be used with the
antenna assembly.

3 — PROCEDURE FOR ELIMINATION OF INTERFERENCE

Frequencies used to transmit the differential corrections are situated in the 300 kHz band (long
waves). This frequency band is very sensitive to interference that can be generated by the
electric or mechanical devices on board the vessel. To obtain the best results from your FX412,
we advise that you verify the good reception of the differential signal.

Where interference or electrical noise interferes with DGPS reception, we advise that you carry
out the procedures given below to try to eliminate the problem.

3.1. — VERIFICATION OF DIFFERENTIAL SIGNAL RECEPTION

For this operation only All equipment on board must be switched off with the exception of the
FX412 which must be switched on.

From the GENERAL MENU, press key 7 (or select 7-DGPS and to press on to Enter). Choose
and program the frequency and the Baud rate of the station nearest to your position (see
paragraph B.9.1). Read on the left of the screen the reception level of the differential signal (a
good signal = % of the black bar graph) and the error rate of received information (it should be
zero = white bar graph). In bottom of the screen read the identification number of the DGPS
station together with its status and the list of satellites corrected.

Note the level of reception of the differential signal as well as the success rate, and proceed to
the following paragraphs.
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3.2. — DETECTION OF THE INTERFERENCE PRESENT

To see if any equipment causes DGPS interference you need to switch on all electric devices
on board, then start the engines. You must start by switching on one item, waiting for 2 minutes
then checking the DGPS SIGNAL LEVEL & % ERROR received. If there is no change to the
SIGNAL LEVEL & % ERROR, repeat the procedure with the next item. Finally start the
engine(s) and once again check the levels. If there is no variation then interference is not
present and your FX412 installation is perfect. If the SIGNAL LEVEL decreases substantially or
the % ERROR increases substantially, go to paragraph 3.

3.3. — DETECTION OF THE NATURE OF INTERFERENCE

The best tool is an isolated 12 Volts battery, it permits the detection of the type of interference,
conducted interference, (conducted via the power supply), or radiated interference, (received by
the antenna). Connect the FX412 to the isolated 12 Volt battery (ensure that the ground, the
data output and input are completely disconnected) and repeat the procedure in paragraph 2.

If the interference ceases it is on the power supply, go to the next paragraph 4, if the
interference continue go directly to the paragraph 5.

3.4. — SOLUTION TO INTERFERENCE ON THE POWER SUPPLY.

IF IN DOUBT CONTACT A LOCAL QUALIFIED MARINE ELECTRICAL ENGINEER BEFORE
PROCEEDING. For each device interfering with DGPS reception, put a 2 or 3 microfarad
suppression capacitor from the positive connection to the metal case of the device causing the
problem. Note: It may be necessary to put additional capacitors between positive and negative
and from negative to the case, which must be earthed (grounded)

N.B.: For engines equipped with alternators it is necessary to wire the 3 capacitors as shown in
the following diagram:
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In difficult cases an isolated battery power supply may be the only solution.

3.5. — SOLUTION OF INTERFERENCE BY RADIATION

For every device interfering with the FX412, check the earth bonding of the device to the ships
ground connection.

If the engine is the source of interference, the construction of a low resistance, fine mesh cage
inside the engine compartment, bonded to the engine block should be considered. (Faraday
cage principle)

Try various sites for the antenna of the FX412.

3.6. — SOLUTION TO MECHANICAL INTERFERENCE

If the interference is caused only when the propeller is engaged in gear, it may be necessary to
earth (ground) the propeller shaft, utilising a set of shaft brushes.
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