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M\ SAFETY INSTRUCTIONS

"DANGER", "WARNING" and "CAUTION" notices appear throughout this manual. 1t is the
responsibility of the installer of the equipment to read, understand and follow these no-
tices. If you have any questions regarding these safety instructions, please contact a
FURUNO agent or dealer.

This notice indicates a potentially
hazardous situation which, if not
avoided, will result in death or
serious injury.

/N DANGER

This notice indicates a potentially
hazardous situation which, if not
avoided, could result in death or
serious injury.

/N WARNING

This notice indicates a potentially

hazardous situation which, if not
CA U TI O N avoided, could result in minor or

moderate injury, or property damage.




/A WARNING

Tumn off the power at the
mains switchboard before
beginning the installation.
Post a sign near the switch
to indicate it should not be
tured on while the equip-
ment is being installed.

Fire, electrical shock or
serious injury can result if the
power is left on or is applied
while the equipment is being
installed.

A CAUTION

Ground the equipment to
prevent electrical shock
and mutual interference.

Confirm that the power supply voltage
is compatible with the voltage rating
of the equipment.

Connection to the wrong power supply
can cause fire or equipment damage. The
voltage rating appears on the label at the
rear of the display unit.

Use the correct fuse.

Use of a wrong fuse can cause fire or
equipment damage.
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1. SYSTEM CONFIGURATIONS

1. Hydraulic steering boat with engine pump

Dial Type
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Fig. 1-1 Autopilot installation on hydraulic steering boat with engine pump
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2. Hydraulic steering boat with engine pump
and valve unit

Dial Type
FAP-5551

| _.~" Button Type
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Flg. 1-2 Autopilot installation on hydraulic steering boat with engine pump and valve unit
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3. Hydraulic steering boat with motor pump
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FAP-5551
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Fig. 1-3 Autopilot installation on hydraulic steering boat with motor pump
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2. INSTALLATION OF UNITS

1. Installation Guidelines

Mounting considerations

When selecting mounting locations keep in mind the following points:

Locate units away from direct sunlight.

Select a location free of water splash and rain.

Locate units away from direct air from air conditioner and heater.
The location should be well ventilated.

The temperature and humidity should be moderate and stable.

Notes on Cabling

. Connect cables as shown in the interconnection diagram.

. The power cable supplied with the FAP-300 is 5 meters long. It should run between the

power supply (battery) and the processor unit via a circuit breaker (3A fuse
incorporated) and be as short as practical. If a longer cable is required a larger wire size
is necessary to minimize voltage drop.

Under no circumstance should the Processor Unit share the same power cable with other
equipment; ship’s power lines are notorious for being “dirty” electrically. The voltage
can vary greatly as various heavy loads are placed on the line, and the power wiring is a
prime source for interfering electrical signals (from such sources as alternators or
generators, and other electronics equipment, like radars or echosounders).

. All signal cables should be separated (not parallel) as far as possible from cables

carrying 1f (radio frequency) or pulsed signals. At least one meter (three feet)
separation is recommended.

. The supplied cables should not be lengthened. Otherwise the performance of the unit

will be reduced.

2. Rudder Reference Unit (FAP-6101/FAP-6110)

Mounting considerations

Leave sufficient space around all moving parts.



¢ The unit must be coupled to the rudder as shown on page D-10, where the following
conditions are satisfied:

FAP-6101: Y2<600mm  FAP-6110: Y2 <350 mm
X1=X2 X1=X2
Y1=Y2 X1=Y2
¢ When the rudder is in neutral position:

* The Rudder Reference Unit should also be neutral (centered).
* The arm of Rudder Reference Unit should be at a right angle to the tie rod.
* The rudder stock should be perpendicular with the tie rod.

e After completing the installation, coat both ends of the tie rod with grease.

Mounting the unit on the same side as rudder

90 degrees

Reference
Unit
Rudder
. ) ) Rudder Reference Unit (RRU)
Fig. 2-1 Mounting the rudder reference unit may be installed at either side
on the same side as rudder of the rudder.

Mounting on the side opposite to rudder

When installing the Rudder Reference Unit on the side opposite to the rudder as shown
below, change the wire connection. Open the bottom plate of the Rudder Reference Unit
and exchange the brown and yellow wires at J6 on CPU Board. Refer to the figure on the
next page.



Fig. 2-2 Mounting the RRU on the side opposite to rudder

— CAUTION
Install the Rudder Reference Unit on the same side as the rudder
when the rudder angle limitation inherent in the boat’s structure is
more than 45 degrees.

Steering the rudder more than 45 degrees with the unit installfed
on the side opposite to the rudder may exceed the turning limit of

the arm, damaging the unit.

Connections

e Rudder Reference Unit on same side as rudder

l.P’rc;::essor CPU Board (84P1121)
. n
Rudder Reference Unit - Jg RRU

o WHT 1 BEBN <1 € EBO
<=<__CL BLK <L 2 € BED < 2 F.B-SIG
2 YEL <3 <9BG < 3 €—F.B-SIG
FAP-6110/6101 ° S $Parn pt -
- - g <5 € <5 €—FG
— 1 S

Fig. 2-3 Connections when the rudder reference unit Is
installed on same side as rudder.
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» Rudder Reference Unit on side opposite to rudder

Processor CPU Board
84P1121
Unkt ‘ !
J6 RRU

= ey
Rudder Reference Unit -~ W -
& BIK <1 <gep\ / fée_g'gge
i XEL <3 <086 X <3< —FBSIG
GRN L 24 <YEL/ \__24 ¢l —FB®
FAP-8110/6101 Y <s<oRN SeS—rR
< .l

r——— D % P DN

Fig 2-4 Connections when the rudder reference unit
is installed on side opposite to rudder.

3. Remote Controller

To hand-hold FAP-5551

If you desire handheld operation invert the switch and dial so that they are readable. This
can be done by unfastening the four screws shown below. Note that the switch and dial
are inserted into the controller body with O-rings. Be careful not to damage the O-rings.

Fig. 2-5 Inversing the switch and dial on the FAP-5551

To use multiple non-follow-up-type remote controllers

The Distributor FAP-6800 enables connection of three NFU (Non-Follow-Up)-type
remote controllers to the Processor Unit. Note that only one FU (Follow-Up)-type remote

controller may be connected.



Example connections

FAP-5551 dial-type remote controller

—— ] REM
Processor Unit
FAP-3002 H ]_ FAP-5551

:l Only one dial-type remote
contoller can be connected.

FAP-6211 or FAP-6221 button/lever-type remote controllers

Distributor
FAP-6800

Fig. 2-6 Connection of single dial type remote controller

REM

Processor Unit b
EAP-3002 :I___[ FAP-6211/6221

FAP-6211/6221

Distributor
FAP-6800

FAP-6211/6221

Fig. 2-7 Connection of three button/lever- type remote controilers

FAP-6231 dodge-type remote controller

~—se——— REM

Processor Unit |

FAP-3002 l | FAP-6231
59 [ || FAP-6231
23
R M FAP-6231

Fig. 2-8 Connection of three dodge-type remote controllers
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The following connections are not possible.

Processor Unit
FAP-3002

REM

]

Fig. 2-9 Different types of remote controllers cannot be connected

Processor Unit
FAP-3002

| REM

Il

FAP-5551
Dial Type)

Fig. 2-10 Only one dial type can be connected

Processor Unit
FAP-3002

Fig. 2-11 Muitiple distributors cannot be connected

1



4. Rudder Telltale Unit (FAP-6501)

Receiving autopilot data

The FAP-300 can output autopilot data to either the GD-3100/GP-3100 Video Plotters or
the FAP-6501, through pins #3 and #4 of the DATA IN/OUT connector. The unit to output
data to is determined by the setting of Jumper JP1 on the I/F Board in the Control Unit. To
output data to the FAP-6501, cut the pattern and attach a jumper wire. See Fig.2-12.

____________________

Fig. 2-12 Location of jumper JP1on I/F board in Control Unit

Data output to Jumper JP1

GP-3100 or GD-3100 No modification necessary (default setting).

Referring to Fig. 2-12, cut pattern (solid line) and attach jumper
FAP-6501 wire (dashed line).

Connection of power supply

The FAP-6501 requires an external power supply whose output voltage is 10.8 to 30Vdc.
Connect the power supply to the FAP-6501 as shown in Fig. 2-13.

External Power Supp]y Power ON/OFF switch FAP'6501
10.8VDC to 30vDC
* Sro RED {14®
- oo BLK K266

Fig. 2-13 Connection of power supply to the FAP-6501
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Connection

¢ Connection of Control Unit only

Control Unit
FAP-3001 Short by
jumper wire
Data for FAP-6501 —oF jp1q
Data for GP-3100 or__~
GD-3100
Cut pattem
here.

| DATA INJOUT DATA IN
> 1>
>2
>3

4>

>i>—T

Rudder Telitale Unit
FAP-6501

Fig. 2-14 Connecting FAP-6501 to FAP-3001

e Connection of Control Unit and navaid

Control Unit I | Navaid
FAP-3001 ghotby 2! 1 — < < NMEA0183-H
jumper wire. b B —< < NMEA0183-C
Data for FAP-6501 —o.¥ yp1 > 3 o I
Data far GP-3100 or___ T X o
Gb-3100 Cut pa?nem > g1 J% [DATA IN] I Rudder Telitale Unit
here. | Supply a junction FAP-6501
box locall —=38<
ox locally. — 4 <
T o<
Fig. 2-15 Connecting FAP-6501 and navaid to FAP-3001
Multiple unit installation

A maximum of three Rudder Telltale Units may be connected in series as shown in Fig.

2-16.

FAP-3001
Control Unit

DATA IN/OUT

FAP-6501
Rudder Telltale Unit

POWER IN OUT

FAP-6501
Rudder Telltale Unit

POWER IN OUT

FAP-6501
Rudder Telltale Unit

POWER IN OUT

T

] T

)

External Power
Supply

2/

10.8VDC to 30VDC

On/Off Switch

—O-TOx
] MOE&

TT J L1

Fig. 2-16 Multiple rudder telltale unit instailation
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5. Color Plotter GP-3100 or GD-3100

Receiving autopilot data

The FAP-300 can output data to either the GD-3100/GP-3100 Video Plotters or the data to
FAP-6501, through pins #3 and #4 of the DATA IN/OUT connector. The unit to output is
determined by the setting of Jumper JP1 on the I/F Board in the Control Unit. The solid
line of JP1 is shorted at the factory to connect the video plotter.

Open
L —=
i : K R I LTS
USRI I
L R S ‘ I ! — Shorted for
video plotter
Fig. 2-17 Location of jumper JP1 on IfF board in control unit connection.
Data output to Jumper JP1
GP-3100 or GD-3100 No modification necessary (default setting).
Referring to Fig. 2-17, cut pattern (solid line) and attach jumper
FAP-6501 wires (dashed line).
Connections
Connect GP-3100 or GD-3100 to the Control Unit as shown in Fig. 2-18.
ControlUnit  gpen here I | Color GPS Plotter
' Color Video Plotter
FAP-3001 51 1<
>2 2< GP-3100

FAP-6501 —o.f JP1 >i i é GD-3100
GP-3100 or !
GD-3100 N\ >e>— L <e<

Short by

jumper wire. I I

Fig. 2-18 Connecting GP-3100 or GD-3100 to FAP-3001
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3. SETTING DIP SWITCHES AND
JUMPERS

This chapter describes how to set up the the FAP-300 according to usages desired, by
presetting DIP switches and jumpers. Adjustment may not be necessary depending on
setting desired. Section 12 of this chapter (page 22) lists default settings for DIP switches
and jumpers. Refer to it to determine if adjustment is necessary. Before changing any
settings, turn off the power.

1. Location of DIP switches and jumpers

DIP switch in control unit

1S

goo0

64P1120

Fig. 3-1 Location of the DIP switch on LCD board in control unit

DIP switch and jumpers in processor unit

DIP switch——————_ & st
cmm | !
.|
o
om |
om__}
|
Jumper JP1 =
mo 3 JP1
O O
Jumper JP2
64P1121

Fig. 3-2 Location of the DIP switch and jumpers on CPU board in processor unit
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2. Selecting item to display on analog (bar)
indication

Introduction

The default setting shows rudder angle, course deviation or cross-track error depending on
the steering mode. When only rudder angle is needed, the indication may be fixed for
rudder angle.

Procedure

Set the #1 switch of the DIP switch on the LCD Board (64P1120) in the Control Unit
according to item to display on the analog indication.

Item to display on analog indication Segment 1

Rudder angle, Course deviation or
Cross-track error depending on the OFF
steering mode

Rudder angle only irrespective of the ON
steering mode

3. Selecting item to display on
HEADING/COURSE indication

e e e
Introduction

The default setting shows heading or course depending on the steering mode. When only
course is needed, the indication may be fixed for course.

Procedure

Set the #2 switch of the DIP switch on the LCD Board (64P1120) in the Control Unit
according to item to display on HEADING/COURSE indication.

Item to display on HEADING/COURSE

indication Segment 2
Heading or course depending on the OFF
steering mode

Course only irrespective of the steering ON
mode

16



4. Registering the type of remote controller

Introduction
When a remote controller is connected, register the type.
Procedure

Set the #1 and #2 switches of the DIP switch on the CPU Board (64P1121) in the
Processor Unit according to type of remote controller connected.

Type of remote controller connected Segment 1 Segment 2
FAP-5551 OFF OFF
FAP-6211 ON OFF
FAP-6221 ON OFF
FAP-6231 ON ON

Do not disturb the settings of segments 1 and 2 when no remote controllers are installed.

5. Registering directional reference of heading
data

X0
Introduction

Register directional reference of heading sensor.

Procedure

Set the #3 switch of the DIP switch on CPU Board (64P1121) in the Processor Unit
according to output of heading sensor.

Output of heading sensor Segment 3
Magnetic bearing OFF
True bearing (Gyrocompass) ON

17



6. Reducing the number of sea state settings to
use

Introduction

The FAP-300 can register three sets of steering characteristics to meet various sea
conditions. They are SEA STATE @, @ and @ . When the sea condition does not change
much and changing of the sea state number is not necessary, you may reduce the number
of sea state settings to use to one.

Procedure

Set the #4 switch of the DIP switch on CPU Board (64P1121) in the Processor Unit
according to number of sea state settings to use.

Number of sea state settings to use Segment 4
Three OFF
One ON

When the number of sea states is reduced to one, the function of the SEA STATE key
changes. Every pressing of the key enables adjustment of sea state. To escape from the sea
state setting display, press the ALARM RESET key.

7. Enabling “Net towing AUTO mode”

Introduction

When a boat tows a net its stern is “dragged” by the net. This causes the boat to stray from
its intended course. To keep the boat on course, you need to adjust the trim manually,
which can be bothersome. If you do not want to be bothered with trim adjustments, you

can enable the net towing AUTO steering feature. It is indispensable for trawlers.
Procedure

Turn on the #5 switch of the DIP switch on the CPU Board in the Processor Unit to enable
this feature.

“Net Towing AUTO” Segment 5
Disable OFF
Enable ON

18



8. Registering the function of the NAV mode

The function of the NAV mode can be one of the following.

Cross track error control

The default setting is “Cross track error control”. The FAP-300 controls the boat to
decrease the cross track error. The boat will follow the course between FROM and TO
waypoints.

o TO waypoint

The boat is controlled to follow the course.

N

Fig. 3-3 Cross-track error control in the NAV mode

The FAP-300 controls the boa
to decrease the cross-track error.

When the remote controller is turned off, FAP-300 controls the boat to return to the
original course.

Returns to the original course. .~ \

TO waypoint

Fig. 34 The course after using remote controller

Remote controller
QFF

Remote controller

Course deviation control

The FAP-300 controls the boat to always head to the TO waypoint. The course for
waypoint navigation is ignored.

TO waypoint

The boat s controlled to
always head to the TO waypoint.

\ Fig. 3-5 Course deviation control
Tide in the NAV mode



The FAP-300 ignores the original course and directly heads to the TO waypoint. The boat
will not return to the original course.

Directly heads to the To waypoint )
y yp . TO waypoint

0
0
0

~ The original course is ignored.

Fig. 3-6 The course after using remote controller

Remote controller.
OFF -

Remote controlle,

When connected to GP-3100 or GD-3100

When the FAP-300 is connected to GP-3100 or GD-3100, the function is “Cross-track
error control”. However, at the moment remote controller is turned off, the control is
“Course deviation control”. The GP-3100 or GD-3100 sets the new course when the
remote controller is turned off.

Procedure

Set the #6 switch of the DIP switch on CPU Board (64P1121) in the Processor Unit
according to NAV mode function desired.

NAYV mode control Segment 6
Cross track error control OFF
Course deviation control ON

9. Selecting the navaid for “Advanced AUTO
mode”

]
Introduction

The navaid for the Advanced AUTO mode may be GP-3100 or GD-3100 or any
navigational equipment transmitting GLL (NMEAO0183). Connecting GP-3100 or
GD-3100 enables smoother control of the boat.

Procedure

Set the #7 switch of the DIP switch on the CPU Board (64P1121) in the Processor Unit
according to the navaid connected.

Navaid for “ADVANCED AUTO MODE” Segment 7
GLL (NMEA 0183) outputting navaid OFF
GP-3100 or GD-3100 ON
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10. Setting the rudder angle limitation for
AUTO mode

Introduction

Narrow the rudder angle limitation when you can not run the boat straightly in spite of the
steering characteristics from the front panel for AUTO mode.

Procedure

Set Jumper JP1 on the CPU Board (64P1121) in the Processor Unit for desired rudder
angle limitation.

Rudder limitation for AUTO and mode Jumper JP1
10 degrees Open
20 degrees Short (Default)

11. Enabling watch alarm

Procedure

The watch alarm warns the helmsman to check the autopilot. To enable the watch alarm,
open the Jumper JP2 on the CPU Board (64P1121) in the Processor Unit. To disable the
watch alarm, short JP2.

Note that the watch alarm cannot be disabled from the front panel of the Control Unit; only
the aural alarm can be silenced there.

“Watch alarm” Jumper JP2
Enable Open
Disable Short
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12. Default settings for DIP switches and
jumpers

The default settings for the DIP switches and jumpers are as follows.

Control unit

Dip switch (64P1120) Jumper (64P1122)
Segment Default Jumper Default
1 OFF JP1 shorted
2 OFF
3 OFF
4 OFF

Processor unit (64P1121)

Dip switch (84P1121) Jumper (64P1121)

Segment Default Jumper Default
1 OFF IP1 Shorted
2 OFF IP2 Shorted
3 OFF
4 OFF
5 OFF
6 OFF
7 OFF
8 OFF
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4. NAVAID CONNECTION

1. NMEA 0183 sentences and the FAP-300

Immediately after turning on the power, the FAP-300 does the following.

(1) Collects nav. data for a certain period,
(2) Examines which of the following six sentences are contained in the coliected data;

1. BWC+XTE +VTG+AAM +GLL
2. BOD+XTE +VTG+AAM +GLL
3. APB +VTG +GLL
4. RMB +VTG +GLL
5. APA +VTG +GLL
6. GLL

NAV mode operation is possible without VTG (ship’s speed) and AAM (arrival alarm).
Inputting them however enables much smoother control of the boat. The GLL (position
data) is required for the ADVANCED AUTO mode operation.

(3) The FAP-300 chooses the format with the highest priority. “1” to “6” are order of
priority; 1 for highest, 6 for lowest.

The FAP-300 thereafter fetches only the data selected, until it is turned off.
For NAV mode operation, one of “1.” to “5.” is required.

— Norte (If data with various talker IDs are received.):

Talkers are prioritized in the order of GP-LC-DE-LA-TR-Il. The FAP-300
examines all the incoming data for a certain period after power-on, then
judges which has the highest priority. The FAP-300 thereafter picks up only
the data with that talker ID until the power is turned off. Even if the data does
not come for an extended period of time, the FAP-300 does not switch to a
different talker ID because it is dangerous if data consistency is lost. Safety
comes first!
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5. CHECKS AFTER
INSTALLATION

1. Function test

After installing the unit, conduct the following function test with the vessel moored in a
harbor.

IMPORTANT

1. The FUNCTION TEST must be conducted by a person who
has thorough knowledge of the autopilot's functions.

2. Make sure that there is no one nor any obstruction in the
area near the rudder when perfoming the test.

3. If the rudder is driven continually, immediately turn off the
JPOWER OM|
FAP-300 or press. The FAP-300 may be faulty or not
installed properly.

Procedure
(1) Turn off the FAP-300. Steer the The rudder shall move smoothly
wheel from hard over to hard over, without undue stiffness.
then return it to neutral.
(2) Turn on the FAP-300 by pressing [57v].- The STBY mode indication “S” shall
appear.
(3) Steer the wheel from hard over to The rudder angle indication shall
hard over, then return it to neutral. change accordingly.
(4) Compare the heading indication The heading indication shall be
(digital) with the compass reading. close to that of the compass reading.
(5) Press javto| The AUTO mode indication shall
appear.
(6) By adjusting the course control, increase The analog meter shall indicate a 10
the course reading by 10 degrees in the degree course change to starboard.

starboard direction.

24



POWER OH |

(7) Press (s78v)-

(8) Press jautofl,

(9) By adjusting the course control,
decrease the course reading by
10 degrees in the port direction.

POWER DN

(10) Press (sTey)-

(11) Press jjauto| ,

(12) Turn on the remote controller.

(13) Slowly turn the steering dial on the
remote controller from hard over to
hard over.

(14) Turn off the remote controller.

(15) If a navaid is connected to the FAP-300;

The analog meter shall indicate correct
rudder angle in starboard direction.

The analog meter shall indicate 10
degree course deviation to port.

The analog meter shall indicate correct
rudder angle in port direction.

The REM mode indication shall
appear.

The rudder angle (analog) indication
shall change accordingly.

The appropriate rmudder direction
indication shall light.

The AUTO mode shall be recalled.

Place the navaid in the fully operating condition and select a TO WAYPOINT.
(Assign the present position to FROM WAYPOINT.)

Press|nav .

(16) Turn off the FAP-300.

The NAV mode indication shall
appear. (The “N” sign should not be
blinking.)

The course reading on the FAP-300
shall be the same as the one presented
on the navaid.

In addition to the above-mentioned function test, it is always a good idea to proceed out of
the harbor and check FAP-300’s performance in every mode.

2. Calibration of heading sensor

Calibrate the heading sensor referring to the manual for the heading sensor. Most of the
weaving problems may be solved by compensating the heading sensor.



6. SETTING OF STEERING
CHARACTERISTICS

This chapter shows you how to adjust the autopilot to match the steering characteristics of
your boat. The procedure you will use to make the adjustment is shown by the flow chart

which follows.

Start

Register following items:

1) Heading to be used after
using the remote controller
2) Rudder angle limitation

1

Register “rudder neutral”.

Conduct sea trial.
Does the boat run set
heading straightly in
AUTO mode?

Yes

Adjust “course
changing speed”.

1

Record steering
characteristics.

|

Customize USER’S
mode.

End

Dockside setup

Sea-trial setup

Enable the USER’S mode.

Change steering mode to AUTO
mode. Adjust the following in the
USER’S mode.

1) Rudder ratio

2) Weather

3) Counter rudder

4) Automatic trim sensitivity

Does the
boat run set heading
straightly in AUTO
mode?
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1. Setting modes

The FAP-300 has two modes for adjustment of steering characteristics and functions: the
INITIAL SETTING mode and the USER’S mode. The INITIAL SETTING mode,
consisting of nine items, mainly sets imitial steering characteristics and functions. The
USER’S mode contains five of the items which appear in the INITIAL SETTING mode. It
is mostly used for adjustment of steering characteristics during the sea trial.

INITIAL SETTING mode

How to confirm the initial setting

1. Hold down for more than 2 seconds to enable the INITIAL SETTING mode. The
display for rudder ratio setting appears.

MODE HEADING/COURSE SEA STATE

Rudder @ E { Sea State Number

~——— Rudder Ratio
] Setting

DEV HRUDDER XTE

.

Fig. 6-1 Display for adjusting rudder ratio

2. Press to select other item to confirm the setting.

Each press of the key changes the display in the sequence shown in Fig. 6-2. You may
also use the key to select item, in which case the sequence is reversed.

3. Press to escape.

r - M ML G

Rudder Ratio Weather Counter Dimmer  Automatic Trim
Rudder Sensitivity

Rudder Angle Rudder  Course Remote
Limitation Neutral Changing Speed Controller

Fig. 6-2 Htems in the initial setting mode
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Description of initial settings

. Default
Item Adjustment
: Ql2|®
Rudder Ratio Adjust the amount of rudder reaction| 516l 7
versus course deviation.
Weather Prevent frequent steering in bad 2 1als
weather.
Counter Rudder Prevent excessive turning by inertia olol2
when changing course.
Dimmer Adjust the illumination of keys and 1
LCD.
Automatic Trim Sensitivity ggjgg;glse ;;gsmvny for monitoring 6
Remote Controller Assign heading to be used after H
using the remote controller.
Course Changing Speed gijgipui‘; ch urse changing speed by 3
Rudder Neutral Set the rudder neutral position. 000
. Limit the maximum rudder angle,
Rudder Angle Limitation .
(REM and DODGE modes) :g;:ety in REM and DODGE 8

— Sea State 1, 2, 3:

The combination of rudder ratio, weather and counter rudder is known as sea
state. You can register three sets of sea states, and use the one which best
matches current sea condition. More on this later.
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USER’S mode

This mode enables adjustment of steering characteristics while operating the FAP-300 in
the AUTO or NAV mode; namely, when cruising on the open sea.

Basic setting procedure

1. Press key to select sea state number.
2. Hold down the key more than 2 seconds to enable the USER’S mode.
3. Press the key to select item to adjust. Fig 6-3 shows the items available and the

selection sequence when pressing the key.

I'4 — V ~
- [ ﬁ L e ) L ]
! [ 1
g e ey
Rudder Ratio Weather t Counter | Dimmer | Automatic Trim
\  Rudder , | Sensitivity 7
N -
Tumed off in the Tumed off in the
default setting defautt setting

Fig. 6-3 ltems in the user’s mode

4. Operate the control dial to select setting.
5. Press to select another item, or press to escape.

As shown in Fig. 6-3 the USER’S mode contains five items. In the default setting, counter
rudder and automatic trim sensitivity are disabled since frequent adjustment of them is not
necessary. You can enable them, or disable other items, as desired. More on this later.

2. Dockside setup

|

In this section, you will register the following:

1) Heading to be used after using the remote controller
2) Rudder angle limitation

Remote controller (Assign heading to be used after using the remote
controller.)

Function of remote controller

The heading to be used after using the remote controller can be one of the following:
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Setting H Cc

Function The heading at the moment the The previous heading before

remote controller is turned off. using the remote controller.
Setting: H (Default)
New Heading
Remote
Controller OFF . )
Previous Heading
Remote

Controller ON

Fig. 6-4 How the “H” setting works

Setting: C

Previous Heading

Remote
Controller OFF

Remote
Controlier ON

Fig. 6-5 How the “C" setting works

Procedure
1. Hold down for more than 2 seconds to go into the INITIAL SETTING mode.

2. Press several times to show the display which follows.

Function of Remote
Remote MODE _ HEADING/COURSE SEASTATE |~ Controller ("H” or

Controller 1< “C"; see table on
@ H previous page)
|

DEV RUDDER XTE

Fig. 6-6 Display for selecting the function of remote controller

3. Select the function with the control dial.
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Rudder angle limitation (for the REM and DODGE modes)

About rudder angle limitation

In the REM or DODGE mode, usually a wide range of rudder angles are used, and
therefore a larger number should be entered. However, the setting must not exceed the
rudder limit angle which is inherent for your boat.

A number from “2” to “9” may be entered. The actual rudder angle limitation in degrees is
obtained by multiplying the number by five;

Setting 2 3 4 5 6 7 8 9
Rudder Limit +10° [+£15° |£20° |£25° [£30° [£35° |+40° |£45°
Procedure

4. Press .> several times to show the display which follows.

Rudder Emit
(___MODE _ HEADING/COURSE SEASTATE __}— Rudder Limit

\@ E e Setting

DEY RUDDER XTE

Fig. 6-7 Display for adjusting the rudder angle limitation in REM and DODGE modes

5. Change the value with the control dial.

6. Press to escape from the INITIAL SETTING mode.

— NOTE

The rudder angle limitation for the AUTO and NAV modes may be preset by
a jumper in the Processor Unit. Refer to “10. setting the rudder angle
limitation for AUTO mode” in chapter 3.

Check after setting rudder angle limitation

1. Press to go into the STBY mode.

2. Press to steer the rudder to hard port.

Confirm that the rudder driving indication on the front panel distinguishes. If it doesn’t,
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the rudder angle limitation exceeded the rudder limit angle which is inherent for the
boat. Decrease the setting by one.

3. Press to steer the rudder to hard starboard.
Confirm that the rudder driving indication on the front panel distinguishes. If it

doesn’t, the rudder angle limitation exceeded the rudder limit angle which is inherent
for the boat. Decrease the setting by one.

3. Sea-trial setup

Now it is time to check if your boat can run a set heading straightly with default steering
characteristics, on the open sea. This trial should be conducted in calm water where there
is no boat traffic of obstructions. You will do the following to determine suitability of
default steering characteristics.

1) Register “rudder neutral”.

2) Run your boat in the AUTO mode to see if it runs set heading straightly.

Registering rudder neutral

Procedure
1. Hold down for more than 2 seconds to enable the INITIAL SETTING mode.

2. Press > several times to show the display which follows.

HEADING/COURSE SEA STATE L— Current Rudder

T ‘ E =] e

Rudder Neutral\

p—

DEV RUDDER XTE

Fig. 6-8 Display for adjusting rudder neutral

3. Manually steer the boat straightly on steady course.

4. Press . The current rudder angle is registered as the rudder angle to run the boat
straightly.

5. Press to escape.
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Checking the boat’s track

Procedure

1. Turn on the power and press the key to go into the AUTO mode.

2. Observe your boat’s track.
If it runs the set heading straightly, the (default) steering characteristics match those of
your boat’s. No adjustment of steering characteristics is necessary, Proceed to

“5. Adjusting course changing speed”. If it weaves, go to the next section to modify
steering characteristics.

4. Modifying the steering characteristics

This section shows you how to modify steering characteristics. You will do the following.

1) Enable the USER’S mode.
2) Adjust “rudder ratio”, “weather”, “counter rudder” and “automatic trim sensitivity” to
run the boat straightly on a set heading.

Enabling the USER’S mode

Introduction

To adjust steering characteristics in the sea trial, enable the USER’S mode. The USER’S
mode contains five items: rudder ratio, weather, counter rudder, dimmer and automatic
trim sensitivity. In the default setting, counter rudder and automatic trim sensitivity are
disabled. Turn them on here to enable adjustment of them.

Procedure

1. Hold down the key until the display which follows appears.

-

MODE HEADING/COURSE SEA STATE

Rudder E { Sea State Number
\N

Underline—7 | i " Rudder Setting

DEV RUDDER XTE

Fig. 6-9 Display for adjusting rudder ratio

2. Press to select COUNTER RUDDER.
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3. Press [sis| to set underline under €.

4. Enable AUTOMATIC TRIM SENSITIVITY as well.
5. Press to escape.

Setting for SEA STATES D, @ and ®

First set the steering characteristics (WEATHER, RUDDER RATIO and COUNTER
RUDDER) for sea state (D . Then set them for SEA STATES @ and @ . Note that you
should select sea state number before going into the USER’S mode.

Assign any sea and vessel loading conditions to @ and @ , such as “AUTO+Heavy Load”
and “NAV”. Enter settings referring to the table below. When sea/loading conditions
change, use the appropriate SEA STATE (@ or @ ). Modify the settings to suit the actual
situation.

The default settings for the steering characteristics are for the following sea states.

SEA STATE @ AUTO+Calm sea
SEA STATE(®  AUTO+Normal sea
SEASTATE®  AUTO+Rough sea

The settings for sea states @ and ) may be changed, for example;
SEASTATE@  AUTO+Calm sea

SEA STATE(@  AUTO+Rough sea
SEA STATE® AUTO+Full load

or .
SEASTATEQ®  AUTO+Calm sea
SEA STATE @ AUTO+Full load
SEASTATE®  NAV
Guidelines for setting sea states 2 and 3
Item If “AUTO+Rough sea” | If “AUTO+Full load”is | If “NAV” is assigned to
is assigned to @ or @ ; | assignedto @D or @ ; B@or®;
Set the value 1to 2
WEATHER settings higher than @.
Set the value 1 to 2
i i t .
RUDDER settings higher than (D Set the value 1t0 2 Set the same value as
RATIO settings higher than . .
COUNTER Set the same value as Set the same value as
RUDDER . @ . (See note below.)

Note: In case of route navigation, non-zero setting should be used to prevent
over-turning to return to course.
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Rudder ratio (Adjust the amount of rudder reaction versus course deviation.)

MODE HEADING/COURSE SEA STATE

Rudder @ E ' r Sea State Number

- Rudder Ratio
[ | Setting

DEV RUDDER XTE

Fig. 6-10 Display for adjusting rudder ratio
About rudder ratio

When the boat’s heading deviates from the set course, the FAP-300 adjusts the rudder to
correct it. The rudder angle (number of degrees) which is steered against every degree of
course deviation is known as the rudder ratio. Nine rudder ratio settings are available as
tabulated below.

Setting 1 2 3 4 5 6 7 8 9

Rudder Ratio 0.1 0.2 0.3 0.4 0.6 0.8 1.0 1.2 1.5

The following illustrations show how many degrees the FAP-300 steers the rudder in order
to nullify 10 degrees of course deviation with various settings of the rudder ratio:

Setting 1 (Rudder Ratio = 0.1) Setting 3 (Rudder Ratio = 0.3) Setting 6 (Rudder Ratio = 0.8)

10° 10° 10°
>} >
Rudder Angle = 10° X 0.1+ a, Rudder Angle = 10° X 0.3+ . Rudder Angie = 10° X 0.8+ a,
=1.6° =48 =11.2°

Fig. 6-11 Rudder angle and rudder ratio setting

Increase the setting until over-steering occurs, then reduce it by one. Fig. 6-12 provides
general guidelines for setting rudder ratio. (Setting of “4” is commonly used.)
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fast «———Boat's Speed — slow

calm<«———Sea Condition ——— rough

light «——— Load Condition heavy

low RUDDER RATIO

high

Fig. 6-12 General guidelines for setting rudder ratio

Procedure

— NOTE:

Sea state number should be selected (by the SEA STATE key) before going
into the USER'S mode.

1. Hold down for 2 seconds if you are not already in the USER’S mode.

2. Change the setting with the control dial.

3. Press to proceed to the next step, or press to escape.

Weather (Prevent frequent steering in bad weather.)

P

MODE __ HEADING/COURSE _ SEA STATE
Weather —L—- { ’ Sea State Number
| —

- Weather Setting

|
|
|
L DEV RUDDER XTE

Fig. 6-13 Display for adjusting weather
About weather

When the sea is rough, the boat’s heading wanders between port and starboard. If the
rudder is driven very often to maintain the set course, the helm mechanism may wear out.
To prevent this, the weather adjustment makes the FAP-300 insensitive to minute course
deviations.

You may choose a setting (amount of heading change in degrees in which rudder is not
driven) among the following ten. Until the course deviation exceeds the selected setting
value, steering to correct the heading will not be initiated.

Setting 0 1 2 3 4 5 6 7 8 9

Value 0 [*05° |£1.0° |£1.5° |+2.0° {£25° |£3.0° |[+3.5° £4.0° |[£45°
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The following illustrations show boat’s tracklines with weather settings 3 and 7. When 7
is set, for example, the rudder is not driven until the course deviation exceeds 3.5 degrees.
Increasing the setting reduces chattering of the rudder, however the boat tends to zigzag.

W/

WEATHER =3 WEATHER =7

Fig. 6-14 Trackline and weather setting value

When favorable sea conditions exist, a setting of “1” or “2” is appropriate. For rough seas,
a higher setting is required.

Procedure

1. Hold down for 2 seconds if you are not already in the USER’S mode.

2. Press to select “weather”.

3. Change the setting with the course control dial.

4. Press to proceed to the next step, or press to escape.

Counter rudder (Prevent excessive turning by inertia when changing
course.)

Turned off in default setting,.

Counter Rudder Gain

MODE __ HEADING/COURSE SEA sTATE ___}— Counter Rudder

@ ,/,’ Setting
B ™ Sea State Number
| |

DEV RUDDER XTE

Fig. 6-15 Display for adjusting counter rudder gain
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About counter rudder

If the boat is heavily loaded, the heading will turn excessively by inertia, passing the new
course. Then, the FAP-300 will steer the rudder to the opposite side and the heading will
turn in that direction excessively again... In an extreme case the heading oscillates several
times until it finally settles in the new course. An adjustment known as “counter rudder”
prevents this kind of oscillation.

Choose a counter rudder setting from “0” to “9”; the higher the setting, the more counter
rudder is steered by the FAP-300. (“0” = no counter rudder)

Setting 0 1 2 3 4 5 8 7 8 9

counter | None | 0.1 | 02 | 03 | 04 | 06 | 08 | 10 | 12 | 15

Counter rudder is usually not required for small boats. When your boat zigzags a lot
before setiling in the new course, increase the setting.

Procedure

1. Hold down for 2 seconds if you are not already in the USER’S mode.
2. Press to select “counter rudder”.

3. Change the setting with the course control dial.

4. Press to proceed to the next step, or press to escape.

Automatic trim sensitivity (Adjust the sensitivity for monitoring the boat’s
trim.)

Turned off in default setting.

Trim Sensitivity
N
™. MODE _ HEADING/COURSE SEA STATE

~

_—Automatic Trim

N - B
@ b / Sensitivity Setting

DEV RUDDER XTE

Fig. 6-16 Display for adjusting trim sensitivity
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About auto trim sensitivity

The FAP-300 continually monitors the boat’s trim in order to keep the compensation value
optimum. You may enter a number from “1” to “9”. A lower setting is common because
boat’s trim usually does not change quickly. A large number changes the trim
compensation value more frequently. Too. high a setting may result in the following
problems.

1. Trim compensation is over-affected, resulting that a trim appears in both port and
starboard directions alternately. The current trim can be shown on the LCD by enabling
the “Performance Indication” mode. More on this later.

2. A boat usually yaws due to waves. If the trim setting is too high, the auto
trim-compensation mechanism responds to the yawing, resulting in more serious
oscillation of ship’s heading.

Choice of setting

Run the boat with setting “0” (Auto trim sensitivity turned off), and measure the period of
one cycle of yawing. If the period is two to three seconds, setting “5” will be appropriate.
For longer periods, lower settings should be used. If the boat “goes” and “stops”
frequently, or if the ship’s speed is unstable, it might be better to disable the auto trim
sensitivity function by using setting “0”".

Procedure
1. Hold down for 2 seconds if you are not already in the USER’S mode.
2. Press to select “automatic trim sensitivity”.

3. Change the setting with the control dial.

4. Press to escape.

Performance indication

Introduction

The display can show autopilot performance-related indications. You may want to display
them when your boat does not run straightly in the AUTO mode, to determine what item
requires adjustment. You can display the following;:

¢ Rudder angle

¢ Automatic trim compensation

¢ Rudder deadband

Procedure

1. Tumn off the power. Turn on the # 3 segment of the DIP switch S1 on the LCD Board
in the Control Unit.
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IS

0000

Fig. 6-17 Location of the DIP switch on
LCD board

2. Turn on the power,

3. Press the key for about two seconds. The following display appears.

MODE _ HEADING/COURSE SEA STATE |~ Rudder Ratio

o F

DEV RUDDER XIE

Sea State Number

Fig. 6-18 Rudder ratio and sea state number display
4, Press key several times to display current rudder angle.

MODE HEADING/COURSE SEA STATE )

Rudder Angle~ L— Current Rudder Angle
L{ E B (In this example itis
40 degrees.)

DEY RUDDER XTE

Fig. 6-19 Rudder angle display

5. Press key once to display automatic trim compensation value.

{ MODE  HEADING/COURSE SEA STATE
égtl?\m:rtllsca%i:gnm L- a 5 "~ Automatic Trim
P = Compensation

(In this example it is
(L 0.5 degrees to
starboard.)

DEV RUDDER XTE

Fig. 6-20 Automatic trim compensation display
The maximum value for the automatic trim compensation is 5 degrees. When the boat
does not run straightly with the value “5”, register the rudder neutral again or activate
the “Net towing AUTO”. The maximum trim is 10 degrees less than the rudder angle
limitation for REM and DODGE modes.

6. Press [i5d key once to display the rudder deadband.
P
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MODE HEADING/COURSE SEA STATE

DRe:gg::'ld ~ urrent Rudder
- d E L‘ < | | peadband
(In this example it is 0.4

] degrees.)

DEV RUDDER XTE

Fig. 6-21 Rudder deadband display

The value should be smaller than 1.5 degrees. The rudder will hunt when the value is
larger than 1.5 degrees. Decrease the oil flow to slow the rudder speed to stop the
hunting. The FAP-300 can control the hunting when the value is smaller than 1.5
degrees.

7. After observing the indications, turn off the power and then turn off the # 3 segment of
the DIP switch S1 on the LCD Board in the Control Unit.

5. Adjusting course changing speed

e ]

Once your boat is running straightly in the AUTO mode, adjust the course changing speed.

About course changing speed

The course changing speed is the speed in degrees per second in which the FAP-300 will
take to change course.

—— Danger!
Too high a setting will turn the boat sharply at a course change.

Checking the course changing speed

1. Run the boat straightly in the AUTO mode.
2. Change the course 90 degrees by holding down or .
3. Release the key.
Observe the course changing speed while the boat returns to the previous course.

You may enter a number from “1” to “7”, which corresponds to the course changing speed
of 1 degree/sec to 9 degrees/sec, respectively.

Setting 1 2 3 4 5 6 7

Ci Changi
Speed (degresisacond) | 1 2 3 4 5 6 7

A setting of “3” or so is commonly used for a 10 to 15-knot cruising speed. When you feel
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the course changing speed is too fast, decrease the setting.

Procedure

1. Hold down for more than 2 seconds to go into the INITIAL SETTING mode.

2. Press several times to show the display which follows.

Course Changing Speed

~N MODE  HEADING/COURSE SEA STATE Settin
|
DEV RUDDER XTE J

Fig. 6-22 Display for adjusting course changing speed

3. Change the value with the control dial.

4. Press to escape.

6. Record of steering characteristics

Whenever the steering characteristics are entered or changed, you should record them in
the following table. In the event of loss of the settings, reenter them referring to this table.

Default Settings
Item
D@ D @ ®
Rudder Ratio 51617
Weather 2 4 6
Counter Rudder 0|02
Dimmer 1
Automatic Trim Sensitivity
Remote Controller H
Course Changing Speed 3
Rudder Neutral 000
Rudder Angle Limitation 8
(REM and DODGE modes)
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7. Customizing the USER’S mode

Introduction

The USER’s mode contains five items which the user may adjust when necessary: rudder
1atio, weather, counter rudder, dimmer and automatic trim sensitivity. In the default setting
counter rudder and automatic trim sensitivity are turned off. You may turn them on, or
disable other items, as desired.

]
Rudder Ratio Weather | Counter | Dimmer | Automatic Trim
\ Rudder ; \ Senstivity
N — —
Tumed off in the Turmed off in the
default setting default setting

1
i
!

Fig. 6-23 ltems in the user's mode

Procedure

1. Hold down key for more 2 seconds.

2. Press > to select item to turn on or off.

3. Press |34 to turn item on or off; underline appears beneath item when it is enabled.

— NOTE

The underline does not appear beneath the following items to show they are
not available for adjustment in the “USER’S mode”.

Remote controller
Course changing speed
Rudder neutral

Rudder angle limitation

4. Press to escape.
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7. MAINTENANCE

1. Self-test
—

Introduction

This unit has a self-test facility which checks for proper operation.
Procedure

1. While holding down the key, turn on the power.

2. Press the > key to select test. Each press changes the test, as well as the display
indication, in the sequence shown in Fig. 7-1. Note that you can also select a test by the
key, in which case the sequence is reversed.

3. Selected test is executed and the results appear on the display.

4. Press .> to select another test, or press to escape.

E— P— L[ 5 —8 N

H H ~ F N

Fig. 7-1 Sequence of self-test

ROM and RAM test Input voltage check

Program version number Rudder reference feedback signal test

Memory all clear Remote controller function test

DIP switch setting Rudder speed test

|||«

LCD segment test Rudder play test

& (v ™ T |

-
A

,"l Navigation signal test

44



ROM and RAM test

Results of the Processor Unit test

Resultsl of the Control Unit test

MODE \HEADING/COURSE/SEA STATE |

ROM and—
RAM Test

(4

/

s
0-0

DEV RUDDER XTE

Fig. 7-2 Sample ROM and RAM test resuft

LMy D

: Normal

: ROM defective

: RAM defective

: Both ROM and

RAM defective

: EEPROM

defective

Program version number

Version number of the Processor Unit

Version number of the Control Unit

MODE

N

HEADYNG/COURSE $EA STATE

Program._|
Version
Number

gﬁ;_j-:j

DEV RUDDER XTE

Fig. 7-3 Program version number display

Clearing the memory

(Clear when data in EEPROM is lost.)

You can clear all the internal settings memorized in the EEPROM.

Press to clear the memory.

MQODE

HEADING/COURSE SEA STATE

Clear

~L ofFF

DEV RUDDER XTE

|

Fig. 7-4 Indication before clearing the memory
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* The display shows ON while the memory is being cleared.

MODE

HEADING/COURSE SEA STATE

&

an

DEV RUDDER XTE

_

Fig. 7-5 Indication while
clearing the memory

e When the memory is cleared the display looks like Fig. 7-6.

MODE

HEADING/COURSE SEA STATE

P

&

Ld

DEV RUDDER XTE

Fig. 7-6 Indication after
clearing the memory

e [f the memory could not be cleared the display looks like Fig. 7-7. In this case the
EEPROM may be defective.

MODE HEADING/COURSE SEA STATE
. E
|
Fig. 7-7 Indication when memory
DEV RUDDER XTE could not be cleared
DIP switch settings

The results are shown in hexadecimal notation.

Example

“OFF” iS “0” aIld “ON” is “1”‘

Segment 5, 6, 7 and 8 are OFF, OFF, ON and ON, respectively.
This is 0, 0, 1, 1 so the presentation will be “C”.

DIP switch settmg from segment 5 to 8 of Processor Unit
DIP switch setting from segment 1 to 4 of Processor Unit

HEADNg/counss SEA STATE

BEU

DIP Switch \T

DEV RUDDER XTE

_—— DIP switch setting of Control Unit

The settings is shown with
alphanumeric characters

0t09,a,b,c,d,eandf.

Fig. 7-8 Sample DiP switch setting for each unit
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LCD segment test

Press to start the test, The LCD segments turn on one by one in following sequence:

MODE HEADING/COURSE SEA STATE

8 HHR "4

L DEV RUDDER XTE )

\

All segments ON

Fig. 7-9 First presentation in LCD segment test

J

MODE HEADING/COURSE SEA STATE

I I I
Segmentbeing -
tested a TT] P

DEV RUDDER XTE

Fig. 7-10 Second presentation in LCD segment test

U

MODE HEADING/COURSE SEA STATE

C
Segment being ///g E E E E

tested m

DEV RUDDER XTE

~

Fig. 7-11 Third presentation in LCD segment test

=
=
| e |

9

MODE HEADING/COURSE 8EA STATE ]

v pop-*!

DEV RUDDER XTE

Fig. 7-12 Final presentation in LCD segment test
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Navigation signal test

Navigation signals such as waypoint data, cross-track error data, speed data and arrival
data are required to control the FAP-300 in the NAV mode. You can confirm that they are
being input.

oD -4 L -3
éﬁ’ T~ Bars are shown when waypoint
Navigation~] data is not being input.
Signal Test

L NN\ O Blinks when data

\ \— Cross-track error data are not being
Speed data input.
P <> Turns on when

data are being
input properly.

Arrival alarm data

Fig. 7-13 Indication when no navigation data are input

MODE HEADING/COURSE SEA STATE

| Bearing to the TO waypoint

’ ‘; ' appears when waypoint
g ‘ E B data are being input properly.
|

— o ——

DEY RUDDER XTE

Navigation -
Signal Test

Fig. 7-14 Indication when all navigation data are being input

Input voltage presentation

MODE HEADING/COURSE SEA STATE

.‘i ' - _——The input voltage .
- ‘ E b appears here. (In this
|

example itis 12.5vdc.)

Input Voltage

DEV RUDDER XTE

Fig. 7-15 Input voltage display
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Rudder reference unit feedback signal test

Rudder

—

MODE HEADING/COURSE SEA STATE

Reference
Unit
Feedback

L 0B85

DEV RUDDER XTE

Test

™ Rudder angle appears here.
(in this example itis 0.5
degrees.)

Fig. 7-16 Indication of rudder reference unit signal

Remote con

troller function test

The LCD shows the data sent from the FAP-5551 (Dial-type remote controller). Other

types of remote ¢

onirollers cannot be tested.

Remote — |
Controller
Test

-

HEADING/COURSE SEA STATE

ngn%

(3

™~ The rudder angle on the remote
controller appears here.

DEV RUDDER XTE

(In this example it is
4.0 degrees.)

Fig. 7-17 Indication for FU (Follow-Up)- type remote controller

The LCD shows three dashes when the remote controller is turned off.

Remote — |
Controller
Test

E HEADING/COURSE SEA STATE

MOD
/—é

DEV RUDDER XTE

]

Fig. 7-18 Indication when the remote controller is turned off
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Rudder speed test

Set the rudder angle limitation before executing the test.

— WARNING

This test drives the rudder from hard port to hard starboard to calculate

actual rudder speed. Therefore, do not execute the test when the boat is
running.

Press [sti%] to start the test.

MODE  HEADING/COURSE SEA STATE L~ Rudder speed appears here.
(In this example it is 3.5
g 3 S degrees/second.)
Rudder ~ |

Speed N 11T | 4
Test

DEV RUDDER XTE

Fig. 7-19 Indication of rudder speed

While calculating rudder speed, the display looks like Fig. 7-20.

MODE HEADING/COURSE SEA STATE

H - - -

/
Rudder -
o im 4
peed
Test DEV RUDDER XTE
Fig. 7-20 Indication while calculating rudder speed
Rudder play test

The CPU calculates the rudder play while testing the rudder speed. Execute the rudder
speed test and then the rudder play test.
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Rudder = |
Play Test

MODE HEADING/COURSE SEA STATE

i uﬁ

DEV RUDDER XTE

~

— Rudder play appears here.
(In this example itis 1.1
degrees.)

J

Fig. 7-21 Indication of rudder play

While calculating rudder play, the display looks like Fig. 7-22.

Rudder ~ |

Play Test

MODE HEADING/COURSE SEA STATE

—i

DEV RUDDER XTE

Fig. 7-22 Indication while calculating rudder play

2. Checking LED status

The LEDs in the Processor Unit light or flicker according to autopilot operation.

LED Number Status
CR12 Flickers every 0.5 seconds.
CR23 Lights while turning the rudder left.
CR24 Lights while tumning the rudder right.
CR26 Lights while driving a DC motor pump.
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Equipment List

Standard Supply

Name Type Qty | Wt. (kg) Remarks
Control Unit FAP-3001 1 0.6
Processor Unit FAP-3002 1 0.8
Rudder Reference Unit | FAP-6110 1 0.2
Accessories FP64-00800 | 1 set
Spare Parts SP64-01000 | 1 set
Installation Material CP64-01500 | 1 set
Optional Supply
Name Type Code No. | Qty Remarks
FU (Follow-up) Remote .
Controller FAP-5551E 000-090-224 Dial type
NFU (Non-follow-up) ) .
Remote Controllor FAP-6211E  |000-090-235 Button type
NFU Remote Controller |FAP-6221E 000-090-239 Lever type
Dodge Remote Controller |FAP-6231E 000-090-251 Dodge type
Distributor FAP-6800 000-090-242
Rudder Telltale FAP-6501E 000-090-240
Valve Ugit SPF-1SVF-12/E| 000-090-130 12Vdc
(w/8m cable and
crimp-on lugs) SPF-1SVF-24/E|000-090-131 24Vdce
. |op20-18 000-040-721 Ftype | .
Flush Mounting Materials FAP-3001
OP20-17 000-040-720 S type
Hanger OPo64-2 009-004-030 for FAP-5551
OP64-4 009-005-790 F type for
Flush Mounting Materials FAP-6221/6501
OP64-5 009-005-800 S type for FAP-6501
MIJ-A6SPF T t Navaid
0007-100 000-125-237 or rudder telltale unit
MIJ-A6SPF 20m cable for rudde
0008-200 000-126-661 reforonce untt
: MIJ-A10SPF 12m cable for remote
Signal Cables 0001.120 000-126-660 contraler T rem
MIJ-A10SPF 10m cable for control
0002-100 000-126-659 unif
20S0093 000-117-603 To connect AD-100
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FLIIRLEIINND CODE No. | 000-090-248 BoX No p
TYPE | SP64-01000 )
SHIP Mo. SPARE PARTS LIST FOR U S E ﬁgsIgEEER
A—trfay b
FAP-300
AUTO PILOT
QUANTITY REMARKS/CODE No.
DWG. No.
ITEM NAME OF WORKING
OUTLINE OR
No. PART PER | PER | SPARE
TYPE No. | SEI | VES.
| 3Erbea—x| —2— FGUB 5A
FUSE == I¢5 |actasv TRITRTT
= 00 &2 1A E\Q € cope Na} 000-090-254 S5LAQ~X-9401
TYPE |CP64-01500
F — 408 5 b
T = AF det == FAP-300
AUTO PILOT
INSTALLATION MATERIALS
5 2 2 R [ X Bz /2 BB X B&/ =
Na N A M E OUTLINE DESCRIPTIONS aTv| REMARKS
F-IN AT RS m  |PLF1M-M
11CABLE CLAMP Eg\. 5
CODE Na|000-116-921
FESARILC TN RYY 2o M4 X 20
SUS304
2i+TAPPING SCREW o 8
= copE Na| 000-805-687
N EE & M4 SUS304
10
3|FLAT WASHER @ 8
cope Na| 000-864-126
VH2zx72 94 13 64-103(3P)
-—
4| CONNECTOR 7% 1
1 copE Na| 009-013-100
VHax7 5 13 64-104 (4P)
-
S| CONNECTOR 7€§%§——__§ 1
' cobE Na| 009-013-200
" Ey-7Y LA & P&4-1-5
& |POWER CABLE @ 1
ASSEMBLY 1-5¢ | cooE na| 009-012-530
y— 72 a& MJ-A10SPF0002-050
7|casLe assy. '@ 1
=5 | copE Na|000-131-411
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E g O CODE Na|000-012-450 6LAQ-X~9402-1
TYPE |CP64~-01700
B ® g &
b - S A 3 FAP-6110 »
RUDDER REFERRENCE UNIT
INSTALLATION MATERIALS
%5 & R "4 4] B e/ R HE R/ =
Na N A M E OUTLINE DESCRIPTIONS a1Y! REMARKS
ERBNTE i o [cpes-01710
1 [CONNECTING ROD 2;3—.::2:{) 1
ASSY. CODE NQ]009-013-210
+F5239E0 0% 2" 5 ML X 20
SUS304
2 {+TAPPING SCREW @ID]HDIBD 4
#S
CODE Na| 000-B05-687
INV+E B & M& SUS304
¢ 10
3|FLAT WASHER he 4
=
CODE NQ| 000-864-126
BRI (3D 80 t<164-019-5009-0
4 |eAskeT " 80 1
% cobE Na|100-205-550
ISR AN D CODE Na|000-090-249 64AR-X-9501
TYPE |FP64~00800
r—r2N4 05}
1~ ™| 5= 2= FAP-300
AUTO PILOT
ACCESSORIES
& 5 Z R -4 224 HMEg /B K R B/ if=
Yo N A M E OUTLINE DESCRIPTIONS a’tvy]{ REMARKS
~ oyoHw - 167 20-007-2301-1
1 {HANGER ’Sr_é [é 1
w =1 | cooe na| 100-183-181
JIVEN L E B r—’—‘@— 20-007-2302-1
2|KNOB BOLT ASSY. 2

329

cooe a|100-173-271
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