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1 GENERAL INFORMATION

Kobelt Electronic
Control System

Available
Features

Setup And
Calibration

Pay Attention To
The Diagrams

WARNING:

WARNING:

The Kobdt Electronic Control System is a high performance system using the
latest development inindudtrid control technology. This system is capable of
controlling single engine and twin engine vessals inddlations, from one or more
control stations.

The available features of the sysem are asfollows.

. Heavy Duty Indoor and Outdoor Control Heads

. Independently Adjustable Shift and Throttle Outputs

. Single or Twin Screw Control

. Engine Warm Up

. Adjugtable Shift and Throttle Delays

. Station Lock Out From All Stations

. Sdlectable Synchronizers

. Shaft Brake/Neutral Safety Switch Outputs

. Up to Four Control Stations

. Sdf Monitoring

. Throttle Boost

. Mechanicad Throttle/ Clutch Outputs

. Electronic Throttle / Clutch Outputs

The system setup and cdibration can be maintained through switches and

adjustable trimpots.

. The Clutch and Throttle stroke adjustment can be made by adjusting
the trimpots on the Actuator.

See drawing 400932 for the 6527-S Actuator

The document text provides a generd overview of the ingtdlation and operation
processes. Please pay attention to al of the warnings, product tolerances and
limitations discussad in this manudl.

When making the ingtdlation, pay close atention to matching the wire colours
with the correct termind numbers, as shown in the diagrams. Any incorrect
connection can severely damage the system.

Always ensure that the electrical power is shut off or disconnected from the
Kobdt Electronic Control System before making or adjusting any dectrica
cable connections.
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2 SYSTEM COMPONENTS

21 THE6527-SACTUATOR

Description The Actuator isthe heart of the (Mighty Mariner) Kobet Electronic Control
System. The Actuator monitors al input information from the Control Heads
and their associated switch pandls, its lever position and the synchronizer inputs.
The Actuator aso controls and positionsits Throttle and its Clutch Levers and
communicates with the Control Stations through panel lights and sonderts

Purpose The purpose of an Actuator isto operate the Clutches and Throttles as they dl
require mechanical pogtioning.

Circuitry The Actuator uses standard Microchip Picprocessor circuitry. All of the system
adjustments can be maintained through adjustable trimpots and DIP switches.

Housing The circuitry is housed in a heavy duty enclosure.

All units are not water proof and ther efore should not beimmersed in
WARNING: liquid or washed. Thisunit should also not be welded, beaten, smashed
or dropped.

Connections All connections to the Actuator are hardwired into pluggable connectors on the
board. See drawing 400932.

Throttle Output Asthe Station Control Head Lever is advanced through the Throttle portion of
itstravel, the Actuator output increases proportionately to increase the engine
Speed.

Clutch Output For the Clutch Actuator output, the Station Control Head Lever is moved to the
forward or reverse position, and the Actuator repositions the Clutch Lever
accordingly.

An Adjustable The Synchronizer System is adjustable to designate either the port or starboard

Synchronizer Engine asthe Main Engine.

System

Model 6527-S The 6527-S Actuator is atwo function Actuator with amechanical disconnect
function.
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Working With
the CPU

Power Failure

Override

Torque

Temperature

WARNING:

The Actuator repostionsits levers by sending eectricad sgnasto itsdrive
motors. The corresponding movements of the levers are fed back to the
Actuator card by a gear operated potentiometer to complete the control 1oop.

During a power failure the Actuator levers says in postion.

The mechanica override can be used to operate the lever during a power
falure

The 6527-S Actuator can deliver 150 inch-pounds of torque.

The operating range of the 6527-S Actuator is-10° to +55° Cesus.

This unit, while traditionaly mounted in or around the engine room, should not
be mounted where excessive heat or moisture is present. Nor should it be
mounted next to high power devices such as motors, heaters or trangmitters.

22 THE 6503 ELECTRONIC CARD

Description

Purpose

Circuitry

Housing

WARNING:

The 6503 monitors al input information from the control heads and ther
associated switch panels, its clutch and throttle positions and the synchronizer
inputs. The 6503 aso controls and positions its eectronic throttle and its
electric dutch and communicates with the control stations through pand lights
and sonderts.

The purpose of the 6503 is to operate the clutch solenoid via dry contacts and
the dectronic throttle via4 - 20mA, 0-5VDC or PWM signal.

The 6503 uses standard Microchip Picprocessor circuitry. All the system
adjustments can be maintained through adjustable trimpots and DIP switches.
See drawing 401126

The 6503 is housed in a heavy duty enclosure (7173-K box) designed to
prevent dust and moisture intrusion.

The 6503 enclosure is splash proof only and therefore should not be immersed
in liquid or washed. This unit should also not be welded, beaten, smashed or
dropped.

01/2005

System Components



Connections

Throttle Output

Clutch Output

An Adjugtable
Synchronizer
System

Model 6503

Power Failure

Temperature

WARNING:

All connections to the 6503 are hard wired into pluggable connectors on the
board. See drawing 401129/ 401130

NOTE: Improper wiring connections may result in damage to the 6503

The 6503 has three types of eectronic throttle available:
4-20mA, 0-5 VDC and PWM (Pulse Width Modulation).
see drawing 401132

Asthe Station Control Head lever is advanced through the throttle portion of its
travel, the 6503 output increases proportionately to increase the engine speed.

For the dectric clutch output, the station control head lever is moved to the
forward or reverse positions and the 6503 enables the appropriate relay dry
contacts to energize the clutch solenoid accordingly.

see drawing 401131

The Synchronizer System is adjustable to designate either the Port or the
Starboard engine as the Main Engine.

The 6503 unit is atwo function control card that will provide eectronic throttle
output and clutch solenoid control.

During a power failure, the 6503 throttle sgnal will default to 0 and the clutch
relay contact will be de-energized. Therefore, the throttle will default to idie and
the clutch to neutrd.

The operating range of the 6503 is-10° to +55° Cdsus.

Thisunit, whiletraditionally mounted in or around the engine room,
should not be mounted wher e excessive heat or moistureis present. Nor
should it be mounted next to high power devices such asmotors, heaters
and transmitters.

01/2005
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2.3

Interacting With
The Actuator

Styles

Engaging The
ClutchesAnd
Throttles

STATION CONTROL HEADS (6505s/ 6505-2000)

The Station Control Heads let the operator interact with the Actuator /6503 in

the following manner:

. The ship’s operator sends ingtructions to the Actuator / 6503 through
control handles and buttons

. The actuator / 6503 sends feedback to the ship’s operator through
indicator lamps and sonderts

. The Control Heads connect to the Actuator / 6503 over the distributed
control network, through a shielded twisted pair data cable

The Control Heads are manufactured from top quaity non-corrosve materids
to provide for along life and an attractive appearance.

The Station Control Heads are waterproof from the top side only and capable
of withstanding wet weether conditions and can be supplied with a chrome,
white, bronze or black epoxy finish.

The bottom of the Control Head must be protected from the weather.

The Control Heads operate through approximately 80 degrees of travel from
each sde of the centre neutral position. Thefirst 30 degrees per Side operate
the Clutches and the remaining 50 degrees per side operate the Throttles.

This graphic shows the side view of a Control Head and the limits of its
clutch and throttle regions.

[l Lrz
Zouksh oL Clutch

Thrat:le 'r \ Thrat:le
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24

Purpose

Proximity Sensor

SYNCHRONIZER INPUT

The Synchronizer is an optiona feature which can be added to any new or
exiding sysem. The Synchronizer adjusts the speed (shaft RPM) of the
Following Engine to match the speed of the Leading Engine.

The Synchronizer input circuitry uses a proximity sensor mounted on the ship's
propeller shafts. The propeller shaft speed is monitored, in preference to the
engine peed, to ensure that the propdllers are synchronized.

25  SHAFT BRAKE/NEUTRAL SAFETY SWITCH OUTPUT

Purpose The operation of Shaft Brake/Neutral Safety Switch is coordinated with the
Kobdt Electronic Control System. The output from this switch indicates that
the sysem isin the neutra position, helping the operator perform safe engine
gartups and idling.

Engine Start NOTE: The Shaft Brake/Neutra Safety Switch can betied to the engine's

I nterlock darting circuitry. Thiswill prevent the engine from starting unless the Control
Head levers are in their neutra positions.
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3 INSTALLATION

31 INSTALLATION HIGHLIGHTS
Starting Ingtallation 1. Engine sart/stop must beingtaled at every sation.
2. Kobdt system power bresker must be ingtalled in the whed house.
3. Wires must be tinned during ingtalation.
4, Free whedling diodes (protection diodes) must be installed on all
inductive devices such as relays and solenoids.
5. Kobet neutral safety switches must be able to be bypassed to dlow
garting of the engines if the control system has failed.
6. A clean power source must be provided.
3.2 ELECTRIC POWER

Power
Requirements

Clean Power is
Critical

Power Switch
(Customer
Supplied)

Power requirements for the Kobelt Electronic Control System are as follows:

. 24 Vdc power supply - 10 amps maximum

. Battery charge Regulation - 10% from no load to full load with 10%
maximum line varigion.

A reliable and dectricdly clean power supply for this sysem is critical.

. “Main” power should not be taken from an engine sarting battery source.

. Power should be taken from the ship’s house battery through a circuit
breaker.

. If thereis noise on the ship’s house battery system caused by dectronics
or inverters, it is recommended that a battery dedicated to the eectronic
engine controls be installed.

. V oltage regulation from the battery charger, inverter or converter should
be 10% or better.

Two sources of power are recommended: A primary source and a secondary
source. A three position switch cgpable of handling the system current must be
indaled next to the main gation, usudly the whedhouse ation, to dlow the
operator to select either the primary power, the secondary power or, in an
emergency, the POWER OFF / SYSTEM RESET postion.

01/2005
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Shidding And
Ground
Connections

All shidding and ground connections for the Kobelt Electronic Control System
are made at the Actuator / 6503 Control Unit.

? The Actuator / 6503 Card is grounded interndly, thereforeiit is best to
completely isolate from the ship’s grounding.

3.3 CONTROL HEADS (6505S/ 6505-2000)

Mounting

DIP Switches

Options

34

The Control Head circuitry is subject to the same temperature range as the
Actuator. The Control Heads should be mounted so they may be lifted up
through their mounting holes with their wiring intact.

The DIP Switches on the printed circuit board are used for assigning an address
to each Control Head. The Main Station is assgned number 1. The Second
Station is assgned number 2. When the system is powered up, the CPU will
autométicaly default to Station 1.

All Control Heads are set to Station #1 when delivered. For amulti station
system, the stations addresses must be set during the installation.

See drawing 400931

All standard Control Heads will come with a four-sdection membrane switch
with LED indicators. These switches will include options for STATION
SELECT, STATION LOCK, THROTTLE OVERRIDE, and
SYNCHRONIZER

ACTUATORS

341 General

Mounting

WARNING:

Temperature

WARNING:

All Actuators perform best when they areingtalled on relatively vibration-free
foundation plates.

Do not mount the Actuator on the engine. All units are not waterproof and
therefore should not be immersed in liquid or washed. This unit should aso not
be welded, beaten, smashed or dropped.

The operating range of the 6527-S Actuator is-10° to +55° Cdsus.

This unit, while traditionaly mounted in or around the engine room, should not
be mounted where excessive heat or moisture is present. Nor should it be
mounted next to high power devices such as motors, heaters or trangmitters.

01/2005
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Rod Ball End

Connections

Mounting
Bracket

WARNING:

Electrical
Connections

WARNING:

Check The
Diagrams

NOTE:

If apush/pull cable is selected, it must be alow friction type, such asthe Felsted
type 40 series, and should be kept as short and straight as possible.

MUST: Pleasefollow cable manufacturer specifications when
ingtalling push/pull cable.

The Actuator’ s Mounting Bracket should be flat to avoid digtortion of the
Actuator housing.

When ingdling the Actuator, it is mandatory to place asmal flat washer under
each of the four mounting feet. Thisisto ensure tha there is no digtortion of the
case when the unit is mounted.

Connections at the Actuators are made via removable connectors mounted
indde the Actuator just insde the removable pand. Cut the cable to the
gppropriate length.

Do not coail up excess cable.

Check the appropriate wiring diagram for the Actuator. The cable specification
and wiring diagrams are a the back of this manual.

Care must be taken with connections made at the Actuator. Improper wiring
connections may result in damage to the Actuator.

FOR ITEMS THAT NEED ACCURATE POSITIONING, A PUSH PULL
CABLE ISNOT RECOMMENDED BECAUSE OF THE LOST MOTION
IN PUSH PULL CABLES. A SOLID ROD WITH ROD BALL ENDSIS
RECOMMENDED.

3.4.2 6527-SElectronic Actuator

Description The basic control unit on mode 6527-S comes with manua override and one
trim pot per Sde to adjust the stroke. The actuator does not have an interna
reslient link . The stroke must, therefore, be adjusted precisdy to suit the
device being controlled. This unit has a high torque of 150 in.-1bs.
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3.4.3 Throttle Actuator Operation

Throttle M ovement

Electrical Reversal

The standard throttle actuator operates in a counter clockwise for more RPM
and a clockwise rotation for less RPM.

If this movement isreverse to what is desired, the actuator can be dectricaly
reversed by setting DIP switches.

See drawing 400932

3.4.4 Clutch Actuator Operation

Operation

The standard clutch actuator operates in a clockwise rotation for forward and
counter clockwise rotation for reverse. The direction can be changed
eectricdly as previoudy explained.

35 The6503 CARD

Mounting Do Not Mount the 6503 on the Engine or the Clutch
The Electronic circuitry of the 6503 is mounted in a die-cast slicon bronze
housng.
WARNING: Thisenclosureis not waterproof and therefore should not be immersed in liquid
or washed. This unit should also not be welded, beaten, smashed or dropped.
Temperature The operating range of the 6503 is-10° to +55° Celsus.
This unit, while traditiondly mounted in or around the engine room, should not
WARNING:  be mounted where excessve heat or moistureis present. Nor should it be
mounted next to high power devices such as motors, heaters and transmitters.
Electrical All connections to the 6503 are hardwired to removable connectors on the
Connections card. Cut the cable to the appropriate length.
WARNING: Do Not Coil Up Excess Cable
Check The Check the appropriate wiring diagram for the 6503. The cable specification
Diagrams and wiring diagrams are a the back of this manual.
NOTE: Improper wiring connections may result in damage to the 6503 card.
01/2005 Installation 34



Electronic Throttle
Operation

Throttle M ovement

Electrical Reversal

NOTE:

Throttle Cable

Electric Clutch
Operation

Electrical Reversal

The throttle output can be selected to provide a4 to 20mA, 0to 5VDC or a
PWM sgnd for eectronic governor systems. One output will be selected
during the ingalltion.

Seedrawing 401132

The standard throttle produces Minimum signd for idle RPM and Maximum
sgnd for full RPM. For example, 4mA isequd to idle speed and 20 mA is

equd to full speed.

If the dectronic Signd is reversed to what is desired, it can be eectricaly
reversed by setting DIP switches.

See drawing 401126

Reversing the engine signal might cause damage to the clutch. Extreme
caution isrequired.

The cable used is 3 conductor #18 AWG shidded. The whitewireis postive
and the black wireis negative. The shield is connected at the 6503 card.

NOTE: Thered wireisnot used and must be cut and isolated. The
shield must not be connected to the engine side.

See drawing 401132

The 6503 card will provide relay dry contacts output to control the eectric
solenoid gear drives based on the control head command. The 6503 card will
operate the clutch relays which provide a closed contact to operate the gear
solenoids.

If the gear operation isreversed to what is desired, it can be eectricaly
reversed by setting DIP switches.

See drawing 401126

01/2005
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Electric Clutch
Cable

NOTE:

The cableis 3 conductor #18 AWG shidded. Thewhite wireis forward, the
red wireis reverse and the black wire is solenoid common

Seedrawing 401131

The shield isnot used and must be cut and isolated.
Protection diodes must be installed to reduce voltage spikes.

Protection diodes are supplied.

3.6 CABLEINSTALLATION

WARNING:

Cables

WARNING:

Power Cable

Communication
Power Cable

WARNING:

Throttle Cable

Do not ingtdl any cables until after the Actuators or the 6503 card, Control
Heads and Synchronizer Inputs have been mounted in their permanent locations.

All cabling should be firmly fastened, unless housed in conduit. All cables are
supplied to the length of 10 meters (33 feet) unless specified.

Cut the cablesif they aretoo long, do not coil them.

The power cable supplied is#12 - 2 conductor. The Red is postive power and
the Black is negative power.

The Communi cations/Power Cable provides communications and power from
the Actuator / the 6503 card to the Station Control Heads.

See drawing 400936

The totd length of the communication cable 6525W-C10 must not exceed 40
metres (132 ft).

This Communications/Power Cable is grounded at the Actuator / the 6503.
Connect the shield to the Control Headboard termina but NOT to the case.

The throttle cable is 3 conductor #18 AWG

See drawing 401132

01/2005
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Synchronizer

The Synchronizer cable is 7 conductor #18 AWG.

Cables
See drawing 400933
Clutch Cable The clutch cable is 3 conductor #18 AWG
See drawing 401131

Shaft Brake/ The Shaft Brake/Neutrd Safety Cable is 7 conductor #18 AWG.

Neutral Safety

Cable See drawing 400934 / 400935

Control Head All wiring for Control Head panels, between the Control Heads and the push

Pand Wiring buttons and lights, are factory indtalled and tested.

3.7 SYNCHRONIZER

Mounting The Synchronizer Pickups are mounted near the propeller shafts. These are
proximity sensors that send one pulse per shaft revolution to the Actuator.

Target Sze The target sze for the Pickup should be 2-3" long, 1" wide and about 1/8" thick.
Depending on the ingdlation, dightly larger Pickups may be required to make
the Synchronizer respond properly.

Material The recommended materid ismild stedl. If Sainless sed is used, the sensing
distance of the Pickup may be less.

Sensing Gaps The recommended maximum sensing gap for mild sted is gpproximately 0.050"
(L4 mm). If gainless sted is used for atarget, the maximum sensing gep will be
gpproximately 0.035" (1 mm).

NOTE: Peasereview the ingructionsthat come with the Sensor. The Pickup should be
mounted on a vibration-free bracket that alows for adjustment of the sensng
gap.

See drawing 400933
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3.8 SHAFT BRAKE/NEUTRAL SAFETY OUTPUT

Operation The Shaft Brake Output festures a set of normally open contacts. These close
when the Clutch isin the neutral position. Asthe Forward or Reverse Clutch is
activated, the Brake Relay disconnects and the Brake is deactivated.

Relays The Neutral Safety Switch Output uses the same relay as the Shaft Brake. The
relay isinterlocked to Clutch Neutral Postion.

3.9 PERIODIC SYSTEM MAINTENANCE

I nspection Inspect system wiring:

? Control heads wiring
?  Actuaorswiring
? 6503 Electronic card wiring

Inspect and monitor your primary and secondary power Sources.

Ingpect your push/pull cable connections between actuators and controlled
devices. Check cable clamp screws and make sure they are tight.

Perform a system functiond test with the engines off and test system operations
from dl stations and for dl functions available (see Kobelt operating
ingructions)

01/2005 Installation



4.

Purpose

Selecting

OPERATION

4.1

STATION CONTROL HEAD

4.1.1 Station Select

Main Station

Purpose

Engaging

Purpose

NOTE:

The STATION SELECT button alows you to transfer engine control from one
station to another.

To sdlect a Station, pressthe STATION SELECT button. After the Station
has been sdlected, the STATION SELECT lamp will illuminate to indicate thet
the transfer has been completed. Thislamp will not turn off until another Station
issdected. When a Station is selected, al operating functions are transferred to
that Control Head.

When the engine Control System isfirst activated ectricaly, the Main Station
(Stn. 1 - switch designation) is automatically sdected as the Station in control,
and the Station Lock function is activated. The control head levers must be set
to neutral then pressthe STATION SELECT button to make the system
operational.

On Power-Up control levers must be set to neutral/idie in order to take contral.

4. 1.2 Station Lock

The Station Lock alows the operator to lock out the other sations. This
feature is used to prevent someone from inadvertently switching Station control
from the ship’s operator at the active Station.

It can be engaged by pressing the STATION LOCK button of the active
Sation. When it isengaged, the STATION LOCK lamp will illuminate and no
other Station can be selected. Pressing the button again will release the Station
Lock and the STATION LOCK lamp will turn off.

4. 1. 3 Throttle Override (Engine Warm Up)

Throttle Override (engine warm up) mode alows the ship’s operator to move
the Throttle independently of the Clutch. Thisis useful for engine warm up or to
increase the engine' s speed for externd loads (e.g. - hydraulic pump systems).
The Neutrd Safety Switch will be enabled during engine warm up.

01/2005
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Shifting To Throttle

Overide

Returning

To Normal

Operation

Move the Control Handles to the neutral position, then pressthe THROTTLE
OVERRIDE button. After the button has been pressed, the THROTTLE
OVERRIDE lamp will illuminate. The Throttle Override mode prevents the
Clutch from moving out of the neutral position.

To sdect the normd operating mode, return the Control Handles to the neutral
position, then pressthe THROTTLE OVERRIDE button again.

4. 1.4 Synchronizer

Engagement/
disengagement

Sensors

Gear Operation

NOTE:

e.g.

The Port and the Starboard levers must be within 10% of each other to alow
engagement / disengagement of the Synchronizer option.

The Synchronizer is activated by pressng the SY NCHRONIZE button. The
Synchronizer circuitry will adjust the position of the Auxiliary Throttle based on
the Port/Stbd propeller shaft speeds. When the SYNCHRONIZE light is
flashing the Synchronizer isworking. When the SYNCHRONIZE light ison
s0lid, the shaftsare “in sync” within the dead band.

The Synchronizer Sensors, or Pickups, are proximity sensors mounted on the
propeller shafts to transmit the speed of the propeller back to the System. The
System compares the pulsed inputs from the propeller shafts of the Auxiliary
and Main Engines, then adjusts the gpeed of the Auxiliary Engine to match the
Main Engine

In the Synchronizer mode the selected Control Head will also operate both
gears from the Main Handle.

OLD/NEW SOFTWARE REVISIONS:

The Synchro operation will be disabled in the case of a twin engine
system wher e system components ar e using different software versions.

An older system that has a newer part fitted with revised software.

CONTROL HEAD OLD REVISION IS 3.7.0
CONTROL HEAD NEW REVISION IS 4.0

6527-SACTUATOROLD REVISION IS 144
6527-SACTUATOR NEW REVISION IS 2.0
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5

INSTALLATION CHECKLIST

5.1 GENERAL

OO0 0060 OO

ENGINE EMERGENCY STOPS must be ingtdled at every station

The power source must be clean

The voltage regulation must be within 10% or better of rated battery voltage, eg. a24
Volt system should be between 22 and 26 Volts

A POWER switch (customer supplied) must be ingtalled at the Main Station

Do not use an engine starting battery as a power source

Do not ingall any cables until the Actuators, the 6503, Control Heads and Synchronizer
Inputs have been mounted in their permanent locations

Tindl cables and solder dl crimp connectors

The operating temperature range is-10°C to +55°C

Double check dl voltage polarities (positive/negative), reverse polarities are likely to cause
damage

5.2 ACTUATORS

OO0 00000

ONONO]

The Actuator’ s location must be accessble for service

The Actuator mugt be ingtaled on ardatively vibration-free plate

Do not mount the Actuator on the engine

Do not ingal Actuator near high-power devices

This unit is not waterproof and, therefore, must not be mounted where excessive heat or
moisture is present and it should not be immersed in liquid or washed

The Mounting Bracket must be flat

Pace asmal flat washer under each of the four mounting feet

If cables are to be used with the Actuators, rather than solid bars, use only low friction
push/pull cables such as the Felsted type 40 series and make them as straight as possible
to amaximum of 15 feet in length

MUST: Pleasefollow cable manufacturer specifications when ingtalling push/pull
cable

This unit should aso not be welded, beaten, smashed or dropped
Connections are made just insde the removable panel
Disconnect dl cables/remove components prior to welding
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5.3 THE 6503 ELECTRONIC CARD

The 6503's location must be accessible for service

The 6503 must be ingtaled on ardatively vibration-free plate

Do not mount the 6503 on the engine or the clutch

Do not ingal the 6503 near high-power devices

Thisunit is not waterproof and, therefore, must not be mounted where excessve hest or
moisture is present and it should not be immersed in liquid or washed

This unit should aso not be welded, beaten, smashed or dropped

Connections are made to removable connectors inside the 6503 enclosure

Disconnect dl cables/ remove components prior to welding.

OO0 00000

5.4 CONTROL HEADS (6505S/ 6505-2000)

G Mount the Control Heads so that you are able to lift them up entirdly through their
mounting without having to remove their wiring

G TheMain Station is assigned address number 1, the Second Station is number 2

G On power up the system will automatically default control to station number 1

5.5 SYNCHRONIZER
The Synchronizer Pickups are mounted in close proximity to the propeller shafts

thick. These szesmay be increased if necessary

The recommended materid is mild sted

The recommended maximum sensing gap for mild sted is gpproximately 0.050"

If sainless ged is used for a Target, the maximum sensing gap will be gpproximatdy
0.035"

sensing gap
review the instructions that come with the Sensor

Q O 006 O

5.6 CABLEINSTALLATION

Cut al cables to their gppropriate length

Do not coil up excess cable

All cabling should be firmly fastened

Tin dl cable ends

Refer to the diagrams for specific details regarding al cable connections
Do not run the low-voltage control cables near high-power cables

ODOOOOO

The Target size for the Pickups should be approximately 2-3" long, 1" wide and about 1/8"

The Pickup must be mounted on a vibration-free bracket that alows for adjustment of the
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6. SYSTEM SETUP AND TEST PROCEDURES

Pre-Test Check *  Make surethat the system is powered down
* Maéakesurethat al cablesarelabeled
*  Ingpect the sysem wiring in complete detall, unit by unit
Disconnect *  Disconnect the PUSH/PULL cables or mechanicd linkage from al
Actuators
e Unplug P6 and P7 from the 6503 eectronic interface card
Power Up *  Apply power to the system and observe carefully
*  TheMain Station sondert should be beeping and the STATION SELECT
lamp should light up
* If not, power down and inspect dl of the wiring again. Then repest the
power up procedure until the system is properly powered up.
Station Select *  Oncethe system is powered up, set the control lever to NEUTRAL/IDLE
and then pressthe STATION SELECT button to acknowledge control
6527-S Levers *  Movethe Control Head levers and observe whether the actuators are
responding to the lever commands
6527-S *  Determine the Minimum and Maximum Throttle positions as well asthe
Throttle/Clutch forward and reverse Clutch positions and compare these positions to the
Actuator’ s movement.
*  If you need to reverse an Actuator movement,
see drawing 400932
»  Determine the stroke required for Clutch and Throttle. Make any coarse
adjustments by moving the cable connection up or down on the Actuator
lever. Make any fine adjustments by turning the Actuator trimpots to
obtain the desired position.
6527-S *  With the engine shut down, connect the PUSH/PULL cablesto the
PUSH/PULL actuators and fine tune for best results.
Cables
6503 Levers With amultimeter, move the control levers and verify whether the throttle signa
and the clutch relay contacts are responding to the lever commands.
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6503
Throttle/Clutch

Throttle Delay

Neutral Delay

Completing The
Test

Determine the type of throttle sgna as well as the Minimum and Maximum and
adjust the appropriate trimpots until designed signd is obtained.

see drawing 401132

Note: The 6503 card is dready calibrated to produce PWM signa when
delivered.

If you need to reverse the throttle or the clutch sgna
see drawing 401126

e Oncedgnd cdibration is complete and with the engine shut down, connect
the clutch and the throttle cables to the 6503 dectronic interface.

*  Adjus Throttle trimpot clockwise to increase the Throttle delay.
The maximum delay is 24 seconds.
see drawings 400932 / 401126
*  Adjust neutrd trimpot clockwise to increase the neutral delay.
The maximum neutral delay is 24 seconds.
see drawings 400932 / 401126

*  Oncethe system has been thoroughly tested and dl of the functions are
operationa, you may now start the engines and test a the idle RPM.

*  After everything has been tested and adjusted properly, you may start
preparing for aseatrid.
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7  TROUBLESHOOTING

Symptom

Possible Causes

Remedy

The system is dead

The power is off

The polarity isreversed on
the DC power input

e Turnthe power on

¢  Reversethe connections

Thereis a continuous sondert
beep

Control Head CPU hangs
up

*  Rest sygem

The systlem is not synchronizing

The synchronizer is not set
properly

There is a problem with the
synchronizer wiring

Parts are having different
oftware revisons

* Adjust the distance
between the sensor and the
target until the LED Sarts
flashing

*  Check thewiring

Software versons need to
be matched

All Actuators are moving
ardicdly

Thereisaground loop

¢ Check and make surethe
cable shidds are isolated

One (1) Single Beep

The Control Head will become
disabled

All control heads will become
disabled

The 6505S Control Head
DIP switches are
incorrectly set

The 6527-S Actuator or
the 6503 interface card DIP
switches are incorrectly set

e Check the DIP switches
setting of the 6505S
Control Head, 6527-S
Actuator or the 6503
Interface card

Two (2) Consecutive Beeps

System temperatureis
above 60° C

*  Mus provide ventilation
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Three (3) Consecutive Beeps

The Actuator is jammed

*  Check the push pull cable

The Actuator will be disabled. The Actuator motor has e Check the wiring and the
failed. motor

If the Clutch Actuator falls, the

Throttle will default toidle.

If the Throttle Actuator falls, the

Clutch will default to Neutrd.

Four (4) or Seven (7) Beeps One or more *  Check thewiring
communication wires are

The control head will become missng

disabled.

One or more terminating

e Ingddl terminating resstors

Station Lock will be disabled. resgors are missng

Control can be transferred to

other gationsiif equipped

Five (5) Consecutive Beeps The Actuator potentiometer | ¢ Check the Potentiometer
is damaged. and replace if necessary.

The Actuator will be disabled.

If the Throttle Pot fails the Clutch
will default to Neutrd.

If the Clutch Pot fails the Throttle
will default toidle.

One or more of the Pot
wires are broken.

Six (6) Consecutive Beeps

The Control Head will become
disabled

Station Lock will be disabled

Control can be transferred to
other gationsiif equipped

The Control Head
potentiometer is damaged

One or more of the Control
Head pot wires are broken

*  Check the Potentiometer
and replace if necessary
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8 MIGHTY MARINER OPERATING INSTRUCTIONS

On Power Up:

S
S

S

System default power to station 1, station lock is enabled

Regardless of control head levers position, the throttle is preset to idle, and the clutch is preset to
neutra (mid position)

Sondert intermittent beep awaiting for operator to acknowledge control.

Operating Mode:

S
S
S

w

S

S

Put leversin neutrd position and press station select switch to acknowledge control
Sondertisglent
System is ready to operate the throttle and the clutch according to lever command

Engine Warm Up

Pressthrottle override if engine warm up isdesired. Throttle override allows you to control the
throttle while the clutch isin neutra postion. Levers must bein neutrd to enable/disable throttle
override.

Clutch Throttle Operation

Once in norma mode, advancing the control lever from neutra to full ahead will cause the clutch
to move from neutra to ahead position and a proportiond throttle sgna from idle to full speed
Moving the lever from neutra to full astern will cause the clutch to move from neutrd to astern
position and a proportiond throttle sgnd from idle to full speed

Synchro Option

Press the synchro switch if engine synchronization is desired. The system will dlow one lever to
control both clutches and engines synchronized

Both main and auxiliary control levers must be within 10% difference to dlow
engagement/disengagement of the synchro option.

Transferring Control to a Secondary Station

Disable station lock at the active station

Match the secondary station levers position to the active station levers position and press station
select to transfer control

Operate clutch/throttle as per sation 1 ingtructions

Transfer between stations can occur at any control lever positions, therefore, operator
attention isrequired.
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System Alarm (Sonalert):

A sondert must beingdled at least a the main station. In addition to power up indication, the sondert will
sarve the following functions

Note: You must stop the vessdl and take the immediate action to rectify the problem if any of the
following conditions occur :

S

One single beep will occur if the 6505S control head, the 6527-S actuator or the 6503
eectronicsinterface card DIP switches are incorrectly set. One or al control heads will become
disabled. Check DIP switches and set correctly.

Two consecutive beeps will occur if the temperature insde the 6527-S Actuator/the 6503
electronics interface card exceeds 60°C. The system will stay functiond for afew more degrees.
Once the temperature drops the darm will disappear.

Three consecutive begps will occur if one of the actuator leversis not responding to the control
lever command (actuator jam). If the clutch actuator fails the throttle will default to idle. If the
throttle actuator fails the clutch will default to neutrd. The actuator will become disabled in
either condition. Inthe case of atwin engine system, if one actuator fails, the other should
remain functiond.

Reset the system power in order to regain control and silence the alarm.

Four or seven consecutive beegps will occur if the control head and the actuator or the 6503 are
not communicating. The control head will become disabled, the sysem will keep the last
position, the system will disable station lock and alow transfer to another station if equipped.

Five consecutive begps will occur if the actuator feedback pot has a broken wire. If the clutch
actuator pot falsthe throttle will default toidle. If the throttle actuator pot fails the clutch
actuator will default to neutral. The actuator become disabled in either condition. Inthe
case of twin engine system, if one actuator fails the other should remain functiond.

Six consecutive beeps will occur if the control head pot has a broken wire. The control head
will become disabled, the system will keep the last position, the system will disable station lock
and dlow trandfer to another station if equipped.

A steady aarm will occur if the control head CPU fails (CPU locks up). Reset the system
power in order to regain control.

For more details see the troubleshooting section in the installation bookl et.
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9 PERIODIC SYSTEM MAINTENANCE

. Ingpect system wiring:
S Control headswiring
S Actuaorswiring
S 6503 Electronic interface wiring

* Ingpect and monitor your primary and secondary power sources
* Ingpect your push/pull cable connections between actuators and controlled devices.
 Perform asystem functiond test with the engines off and test system operation from dl ations

and for dl functions available.
(See Kobdt operating ingtructions)
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10 CONTROL HEAD CALIBRATION

All control Heads Are Calibrated When Ddlivered

Recalibration 1s Reguired Only When The Headboard or The Pot Has Been Changed In The
Fied

See Drawing 400931 for Jumper J2 Location

There are three calibration operations required for the Control Head unit. These can dl be performed
without any externa equipment except a 24V power supply connected to terminas 1(V+) and 2(V-) of P1.
Cdlibration can be done with or without other devices connected to the CAN bus as the head produces no
CAN bus signds during the cdibration routine. In order to enter into the calibration process, ajumper at J2
must be ingaled. This both enables writes to the internal EEROM as well as causes the software to enter
into the calibration routines.

Sep No. 1: Pot centering

With the jumper at J2 ingtalled and both handles in the centre indent, rotate each pot until the STATION
SELECT lamp (for the left pot) and the SYNCHRO MODE lamp (for the right pot) come on. This
indicates that the pot is eectricaly centred.

Sep No. 2: Minimum offset calibration

Move both handles to full astern (towards the operator). Then pressthe STATION SELECT switch. The
STATION LOCK lamp will come on to indicate that the offset cdibration for the left hand lever was
successful. Then press the SYNCHRO MODE switch and the THROTTLE OVERRIDE lamp will come
on to indicate that the offset cdlibration for the right hand lever was successful. At this time both of the inner
two lamps will be illuminated.

Sep No. 3: Soan calibration

Move both handles to full ahead (away from the operator). As the handles are moved forward, the two
inner lamps will turn off. Again pressthe STATION SELECT switch and confirm that the STATION
LOCK lamp lights. Repesat the process with the SYNCHRO MODE switch and check the THROTTLE
OVERRIDE lamp. Asin step 2 above, both lamps indicate that the respective calibration constants were
written correctly to the EEROM.

When the above steps have been completed, remove the jumper at J2 and the head will return to normal
operation.
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Installation Of Mechanical Pickup Fir Engine Synchronization And Tachometers

Kobdt normaly supplies a Peperl & Fuchs proximity sensor for this purpose. P & F has written some
Specification guiddines for this purpose but we are herewith trying to help ingtallation and operation
problemsin the field.

If amechanica pickup isingdled on arotating eement, it isimportant to have a sufficient target so that a
proximity switch can pick it up. On afast rotating e ement the target must be sufficient so that the regular
pulseisreceived. We recommend atarget of gpproximately 2 - 3" long and 1" wide. The target must have
aradius that is conggtent with the centre of the axis. If the target is not consstent a double pickup might
occur. Thetarget must dso be ingtaled securdly so thet it does not become loose and change the intended
postion. The target should be aminimum of 12mm or Y2’ away from any other solid metal object in order
not to receive any interference. The proximity switch must aso be ingtaled on a bracket sufficient to
withstand the vibration and possibly personnd stepping oniit. If the proximity switch comesin contact with
the rotating target it will be destroyed. A minimum clearance between the target and the proximity switch is
usualy approximately 1 -2 mm or 3/32" maximum, the closer the better. It isimportant, however, that there
IS no interference between the two items. See sketch below.
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CONFIGURATION:
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SW 1 FUNCTION
mrlm OFF POSIION | ON POSITION ACTUATOR FUNCTION
~@] || PORT ACTUATOR | STBD ACTUATOR | N/A PORT/STBD ACTUATOR
B || NORMAL REVERSE THROTTLE  ACTUATOR | TRAVEL DIRECTION
G || NORMAL REVERSE CLUTCH ACTUATOR | TRAVEL DIRECTION
~@ || AUXILIARY MAIN N/A SYNCHRONIZER
ol 1 || SEE TIMING SEE TIMING THROTTLE ACTUATOR | THROTTLE BOOST
o 1| see TMING SEE TIMING THROTTLE ACTUATOR | THROTTLE BOOST
SYSTEM TIMING
POT | FUNCTION DELAY INCREASE | DECREASE | RATE
{8 we 1] | w1 | mromTiE oELAY | 0-24 SEcoNDS | oW cow 2 TURN/SEC
6 w2 VR 2 | NEUTRAL DELAY | 0-24 SECONDS | Cw cow 2 TURN/SEC
THROTTLE BOOST TIMING
SW5 SW6 THROTTLE BOOST THROTTLE BOOST TIME
OFF  OFF 0% 0 SECONDS
ON OFF 10 % 2 SECONDS
OFF  ON 20 % 2 SECONDS
ON ON 20 % 3 SECONDS
THROTTLE

LEVER

BLK

T

HROTTLE

CLUTCH
LEVER

KOBELT 6527-1001 REV

CLUTCH

TO INCREASE ACTUATOR STROKE TURN
TRIMPOT CCW AND VICE VERSA

LOCK TRIMPOT WHEN DESIRED POSITION
OBTAINED.

DO NOT ADJUST ACTUATOR NEAR ITS
MAX STROKE.

PULL LEVER UP FOR
MANUAL OVERRIDE.

CLUTCH ACTUATOR
®) STROKE ADJUSTMENT

TERMINAL BLOCK

FEED CABLES
THROUGH
CABLE GLANDS

6527-S
ACTUATOR

PUSH PULL CABLE

TOWARDS ENGINE.

NOTE FOR TWIN ENGINE CONFIGURATION:

NEUTRAL DELAY AND THROTTLE DELAY MUST BE SET IDENTICAL

FOR BOTH ACTUATORS.

ONE ACTUATOR MUST BE SET TO PORT AND THE OTHER TO STBD

DO NOT SET BOTH TO THE SAME SWITCH POSITION (SW 1).

ONE ACTUATOR MUST BE SET TO MAIN AND THE OTHER TO AUXILIARY
DO NOT SET BOTH TO THE SAME SWITCH POSITION (SW 4).

NOTE FOR SINGLE ENGINE CONFIGURATION:
SW 1 MUST BE SET TO OFF POSITION (PORT ACTUATOR).
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SYNCHRONIZER CABLE P/N 6525W—B10 7 COND. 18 AWG 10 MTR.

SYNCH PORT FUNCTION WIRE COLOUR
P4—1 + VDC BRN
P4-2 SYNCH. PULSE BLK
P4-3 COM BLU

6527-S/6503

50.000mm

SYNCH PORT

I - "
BRN  + VDC BRN
~ 5L _ 6525W—B10 Sls \ q
> mwﬂ_ " | BLK  SIGNAL SlokBLk L— G ] 18.000 mm

; 1 AN LB com SlsBL e
B N APROX 6’ CABLE

_ : 50.000mm

CONTRACT

‘ MANUFACTURING
Z\> Eﬁ COMPANY LIMITED
DY |MO| YR | TITLE

CUSTOMER cs_u 05090
N /A A 4 SYNCHRO PICK UP
CHK WIRING DIAGRAM
LED SHOULD FLASH IF SYNCHRO PICKUP VESSEL S.C. 050204
AND TARGET ARE INSTALLED PROPERLY. N/A SCALE | SHEET | DRAWING NO REV
£ INSTALLE : / N/A | 1/1 A-400933 | B




NEUTRAL SAFETY SWITCH CABLE P/N 6525W—B10 7 COND. 18 AWG 10 MTR. NEUTRAL SAFETY SWITCH OPERATION:

NEUTRAL SAFETY SWITCH FUNCTION WIRE COLOUR NEUTRAL SAFETY SWITCH WILL ONLY BE CLOSED
WHEN SYSTEM IS POWERED UP AND LEVER IS IN

Ps-1 NEUTRAL SWITCH RED NEUTRAL POSITION;THEREFORE, RELAY CONTACTS
ARE CLOSED ALLOWING ENGINE TO START.

MUST BE ABLE TO BYPASS THE NEUTRAL SAFETY
SWITCHES IN ORDER TO START THE ENGINES
IF THE CONTROL SYSTEM HAS FAILED.

WIRE _RELAY CONTACTS
IN SERIES WITH ENGINE
STARTER SOLENOID

_ _ 6527-S/6503
Le—] 6525W—B10 /

BAT+ o P5
|
- _m_% T ——=_ NEUTRAL

RELAY

—_ I
PROTECTION o_oomﬂ BAT 2 SAFETY SWITCH
MUST ADD PROTECTION
DIODES TO REDUCE
VOLTAGE SPIKES
DIODE P/N 1N4005—1N4007
CONTRACT
‘ MANUFACTURING
N/A gs COMPANY LIMITED
CUSTOMER DWN DY [MO| YR | TITLE
H.A. 502004
NOTE: RELAY CONTACTS MUST BE ABLE TO HANDLE N/A NEUTRAL SAFETY
STARTER SOLENOID CURRENT. CHK SWITCH WIRING
RELAY IS CUSTOMER SUPPLIED. VESSEL S.C. D5l02004] DIAGRAM
N/A SCALE  |SHEET | DRAWING NO REV
Z\> 4\‘_ A—-400934 B




BRAKE SWITCH CABLE P/N 6525W—B10 7 COND. 18 AWG 10 MTR.

BRAKE SWITCH FUNCTION WIRE COLOUR
P5—1 RED
P25 BRAKE SWITCH WET

[BRAKE SOLENOID COIL

BRAKE SWITCH OPERATION:

BRAKE SWITCH WILL ONLY BE CLOSED

WHEN SYSTEM IS POWERED UP AND CLUTCH IS IN
NEUTRAL POSITION;THEREFORE, RELAY CONTACTS
ARE CLOSED ALLOWING BRAKE TO BE APPLIED.

6527-S,/6503

= 6525W-B10 ps5
BAT+ =g | RED T }——=_ BRAKE
BAT~ Z —= SWITCH

PROTECTION DIODES

MUST ADD PROTECTION
DIODES TO REDUCE

VOLTAGE SPIKES

DIODES P/N 1N4005—1N4007

BRAKE SOLENOID CURRENT.

NOTE: RELAY CONTACTS MUST BE ABLE TO HANDLE
RELAY IS CUSTOMER SUPPLIED.
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VESSEL S.C. [P5[02004
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CABLE SCHEDULE

POWER CABLE

P/N 6525W—P10 2 COND. 12 AWG 10 MTR.

FUNCTION WIRE COLOUR
VDC + RED
COM BLK

COMMUNICATION / POWER CABLE

P/N 6525W—C10 2 PAIR 18 AWG SHIELDED 10 MTR.

FUNCTION WIRE COLOUR
VvDC + WHT 2
vDC - BLK 2
DATA + WHT 1
DATA — BLK 1
SHIELD SHIELD

SYNCHRO / NEUTRAL SAFETY / BRAKE CABLE

P/N 6525W—B10 7 COND. 18 AWG 10 MTR.
FUNCTION WIRE COLOUR
+ VDC BRN

SYNCH PULSE BLK

COM BLU

NEUT. / BRAKE N/O RED

NEUT. /BRAKE COM WHT

NOT USED GRN

NOT USED ORG

ELECTRIC CLUTCH CABLE

P/N 6525W—CT10 3 COND.

18 AWG SHIELDED 10 MTR.

FUNCTION WIRE COLOUR
FWD WHT

COM BLK

REV RED

NOT USED SHIELD

ELECTRONIC

THROTTLE CABLE

P/N 6525W—-CT10 3 COND.

18 AWG SHIELDED 10 MTR.

ELECTRONIC ENGINE CONTROLS

FUNCTION WIRE COLOUR
THROTILE SIGNAL WHT
THROTTLE COM BLK
NOT USED RED
SHIELD SHIELD
CONTRACT
' MANUFACTURING
N/A ””m COMPANY LIMITED
CUSTOMER oW DY [MO| YR | TITLE
H.A. [01[12/03
N/A R CABLE SCHEDULE
ESSEL s.c. |oi2o3
N/A SCAE |SHEET | DRAWING NO REV
N/A 1/1 A—400936 B




SEE DWG 400932
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KOBELT 6527-1001 REV 3.

ool

[T

— 2

BLK

BlK 2

+ VDG WHT 2

12 AWG

6525W—P10
2 CON.

g

WHT 1

\TA-___BLK 1

HEATSHRINK ALL
SHEILD WIRES

SEE DWG 400934

TERMINATING
RESISTOR ON

STATION 2
SEE DWG 400931

65058

COM CABLE

6525W-C10

DATA+

f

COMMUNICATION CABLE P/N 6525W—C10
TWISTED PAIR SHIELDED

TERMINATING
RESISTOR
20
HM

—_———

BREAKER 5 AMP

N I o.qm_

24 VDC PRIMARY POWER

—_—

24 VDC SECONDARY POWER

POWER SELECTION
SWITCH AT MAIN
STATION

HEATSHRINK ALL
SHEILD WIRES

6525W-C10
COM CABLE
1.5FT OR LESS

NOTES:

THE TOTAL LENGTH OF THE COMMUNICATION CABLE
6525W~C10 MUST NOT EXCEED 40 METRES (132 FT).
INSULATE ALL SHIELD WIRES

USING SHRINKABLE TUBING.

120 OHM TERMINATING RESISTORS MUST

BE ADDED TO THE START AND TO THE END

OF THE COMMUNICATION CABLE 6525W-C10.

MOUNT TERMINAL BLOCK NEAREST TO CONTROL STATION

(1.5 FT OR LESS).
TERMINAL BLOCK IS CUSTOMER SUPPLIED.

g

« FF O

SWITCHES
B

Or—=
CAN BUS HEAD BDARD REV
227

s
E o

Q
O

STATION 1

SEE DWG 400931

65058

%

O

J;

CONTRACT
N/A

CUSTOMER
N/A

VESSEL
N/A

OY[MO
12611 1/04]

OBELT

Nm_‘_ 104

1/1

DOUBLE STATION SINGLE
ACTUATOR DETAILED

SHEET DRAWING NO




SEE DWG 400932

SEE DWG 400932

PORT 6527-S

£8525W—C10

RED
e
WHT
BLK 2
WHT 1
SHIELD |

HEATSHRINK ALL
SHEILD WIRES

STATION 2
SEE DWG 400931

STATION 1

COMMUNICATION CABLE P/N 8525W—C10

TWISTED PAIR SHIELDED

8 AWG

COMMUNICATION CABLE P/N 6525W-C10
TWISTED PAIR SHIELDED 18 AWG

2 CON. 12 AWG

6525W—P10

BREAKER 10 AMP

[T Te—F——"3——24 vDC PRIMARY POWER
D.Ill OFF

| _e——F—"%——24 VDC SECONDARY POWER

POWER SELECTION
SWITCH AT MAIN
STATION

NOTES:

THE TOTAL LENGTH OF THE COMMUNICATION CABLE
6525W—~C10 MUST NOT EXCEED 40 METRES (132 FT).
INSULATE ALL SHIELD WIRES

USING SHRINKABLE TUBING.

120 OHM TERMINATING RESISTORS MUST

BE ADDED TO THE START AND TO THE END

OF THE COMMUNICATION CABLE 6525W-C10.

MOUNT TERMINAL BLOCK NEAREST TO CONTROL STATION
1.5 FT OR LESS).

ERMINAL BLOCK IS CUSTOMER SUPPLIED.

STBD ACTUATOR IS SET TO MAIN AND

PORT ACTUATOR IS SET TO AUXILIARY.

il ,M“
sEQ.& i3
=X0)

CONTRACT
‘- MANUFACTURING
N/A E& COMPANY LIMITED
CUSTOMER oW DYWO| YR TITLE
N H.A. [26l11l04 pousLe stamion TwIN
/A - ENGINE CLUTCH/THROTTLE
K ACTUATOR DETAILED
VESSEL S.C. [26]11j04] WIRING DIAGRAM
N/A SCALE T |DRAWING NO REV
N/A 1/1 B-400938 C




7176

6505S—T
6505—-2000 =
KOBELT
CEER FEEE
(@}
6525W—C10 m
=
Q
NEUTRAL SAFETY/SYNCH—8225W=B10 o
- 6525W—C10 _ _
POWER N —2222W=P10 02 6525W—B10 \ryrRAL SAFETY /SYNCH
Lol Ll
E T - T
O (@)
S | 6527-s | £ Sl e527-s [ £
= o = 5
PORT|{] STBD
—] (== —] L
CONTRACT
N/A NOBEAT ..
CUSTOMER DWN DY |MO| YR | TITLE
N/A H.A. 1261104 pouBLE STATION TWIN
CHK ENGINE O_IC._.OI\
VESSEL S.C. |26l11|04] THROTTLE ACTUATOR
SCALE SHEET DRAWING NO REV
N/A
N/A | 1/ A—400939 B




- mw. 65055-T
18 6505-2000 (8]
KOBELT
EEETH EEET
(@]
6525W-C10 | =
|
=
X
NEUTRAL SAFETY/SYNCH —8525W—B10 0
POWER IN 6925W=P10 6525W=C10 0925W=B10 _ \ryTRAL SAFETY/SYNCH
L (|
= . : .
(@] (@)
< @@Nwlw = S || 6527-S =
: 3 = s
PORT STBD
—] L— — [—

CONTRACT

‘ MANUFACTURING
N/A g& COMPANY LIMITED
DWN DY [MO| YR | TITLE

CUSTOMER
N/A H.A. 1261104 pouBLE STATION TWIN
CAK ENGINE CLUTCH/
VESSEL S.C. |26[11]04 THROTTLE ACTUATOR
Z\> SCALE SHEET DRAWING NO REV
N/A | 1/1 A—400940 B




NOTE:

AMPHENOL MOUNTING RECEPTACLE
IS TIED TO DC COM AND MIGHT
CAUSE A LEAK TO GROUND IF
MOUNTED ON A METAL HULL.

NOTE:
YOU MUST PLUG SATELLITE CABLE INTO 6505-—2000
BEFORE TRANSFERRING CONTROL; OTHERWISE,

CLUTCH/THROTTLE WILL DEFAULT TO zmc._.m>_|\__u_|m
il o2 SINGLE OR TWIN LEVER
i 2 oozmwncwﬁszu POSITT
63 — SET SW 3 TO OFF POSITION
e FOR SINGLE ENGINE
Ol |low LAST HEAD BLK 2 COM
omlloz 120 OHM WHT 1 DATAY |2 SONALERT — SET SW 3 TO ON POSITION
S C Bk ToaA FOR TWIN ENGINE
3 z T SAELD & STATION POSITION
N2 | = SELECTOR SWITCH | 4
083183 4
123
WHT 2 + VDC 1 O u L SON, O
S Oro o | x| pEg o
— i R D O £l e s OFF OFF
> (] ’ R N s CONTROL HEAD ADDRESS
HEATSHRINK_ALL ] am _H__H_ D8
SHEILD WIRES u _H_na % Qm_H_ H_mw €13 B3 oat+s s@ racl : SW1 Sw2
E N i g 7 ; OFF OFF | STATION 1
S ae3|[ — 5 > . ON OFF | STATION 2
= Ul ] (i " e | : OFF ON  [STATION 3
i y & | ooy gm @3 " ON ON | STATION 4
smopor veL porz |1 D ] wm v e 100 W_D Eﬂum
BRN VREF — | |- a_H_ OW_ e _&. NOTE:
soR por oRe PoT T |4 @ i [ o 28 gid MUST NOT SET TWO STATIONS
e e | [5 LU =10 O 835 TO THE SAME ADDRESS.
DSD4 Dz
P2 L _Tins O CONTRACT
G SO O = Lo N/A g&‘ MANUFACTURING
v JUMPER COMPANY LIMITED
BLK s[s] S«
o werlgls| 28 | CONTROL HEAD CALIBRATION: E CUSTOMER I A %W %M = TITLE
By lsls| 23 N /A A 6505-2000 CONTROL
Sk INSERT JUMPER AT J2 AND / CHK PANEL/7176 SATELLITE
FOLLOW CONTROL HEAD VESSEL S.C. om_o#ou CONNECTION DIAGRAM
CALIBRATION INSTRUCTION N \ A SCALE SHEET DRAWING NO REV
IN THE INSTALLATION MANUAL. .@Lr N/A | 1/ 400941 A




SINGLE OR TWIN LEVER

6525W~C10|
COM CABLE

CONFIGURATION:
WOmmmH SW 3 TO OFF POSITION
TERMINATING Tz 2 + voc R SINGLE ENGINE
o= T Oer g™ i ? | ~ SET SW 3 TO ON POSITION
O@m om al SONALERT | FOR TWIN ENGINE
W% W_% VWV E M STATION POSITION
mm RZJAMU _\ SELECTOR SWITCH |
©O 1 2 3
7 WHT 2 + VoC | 7 u L2 SON ON ON
S i O, { )0 i
R oA ]S n o4 OFF OFF
T R Y 5 L= Voc Bik
T ED g e a@ DS ||+ VoC ReD CONTROL HEAD ADDRESS
w L= & RAS s SW1 Sw2
9 = 16 'C n_m_H_ [_® Bs @ RA2 n
[S]s] 2 _H_n mm._”_n:@u EUNW“ mﬁu m OFF OFF STATION 1
Sis) “ R wa B E . & 8 ON  OFF | STATION 2
T80 6506 | g 09 — : i ® o L2 g OFF ON | STATION 3
w_s[s] |RED s ke ‘ g B ON ON STATION 4
ISlsLIWHT VREF— G R4 TZH H—m c15 R7 @ =
i 1 — | | coNFiG o7 OB
PoT2 5 c6 C7 t_ Je _H_E_H_ H_D a2
e | |* Ol -
—H 4 R2 o a B SYE
12 L =INO O Hz
Sls] DSD4D3
mm Fe O XTALL _ _”—”_U_Mm Q zo.‘—um .
PORT 6506 | _au i [BLK MUST NOT SET TWO STATIONS
e fSleL {RED
m._mmm WHT TO THE SAME ADDRESS.
CONTRACT
JUMPER
CONTROL HEAD CALIBRATION: :H_ N /A E& ‘ MANUFACTURING
HEATSHRINK ALL
HEILD WIRES CUSTOMER DWN DY |MO| YR [ TITLE
— FOLLOW CONTROL HEAD N/A H.A._ (100403 6505-2000 coNTROL
CALIBRATION INSTRUCTION CHK EADS conEaTomo"
IN THE INSTALLATION MANUAL. uwk VESSEL S.C. [1010403 DIAGRAM
N \> SCALE SHEET DRAWING NO REV
N/A | 1/1 A—401045 A




SW 1 FUNCTION SYSTEM TIMING
M.IIvW OFF POQSITION ON POSITION ELECTRONIC CARD FUNCTION POT FUNCTION DELAY/% THROTTLE| INCREASE | DECREASE | RATE
—~E PORT UNIT STBD UNIT N/A PORT/STBD UNIT E VR 5 |[THROTTLE DELAY |0—24 SECONDS CW CCw 1.25 TURN/SEC
] NORMAL REVERSE THROTTLE  SIGNAL TRAVEL DIRECTION
] NORMAL REVERSE CLUTCH SIGNAL TRAVEL DIRECTION E VR 2 |NEUTRAL DELAY 0-24 SECONDS cw ccw 1.25 TURN/SEC
~i] AUXILIARY MAIN N/A SYNCHRONIZER
o] | NOT USED NOT USED NOT USED NOT USED E VR 1 |THROTTLE BOOST |0%—25% THROTILE| cw cow ?ww._u_..,__._mz\ 1%
| NOT USED NOT USED NOT USED NOT USED
E VR 3 |JHROTILE BOOST 1o g seconns | ow cow 6 TURN/SEC
J1 & J3 JUMPER FUNCTION
JUMPER | INSTALLED REMOVED ELECTRONIC THROTTLE OUTPUT ADJUSTMENT
)1 P7-1 & P7—2 WILL P7—1 & P7—-2 WILL POT FUNCTION % THROTTLE SIGNAL| INCREASE | DECREASE [ RATE
PRODUCE 0-5VDC PRODUCE 4-20mA S
0% — 40%
43 | 120 OHM TERMINATING | NO TERMINATING E VR 4 |LOW LIMIT AJDUST | Hioormie sicna | S Cew e RN/ 1%
RESISTOR INSTALLED RESISTOR
e & we| | VR6 |HicH umT apyusT|25% 1092 | ow cew QTS TURN/1%
dn2oma 4| 0—5VDC "/, ELECT.  NEUTRAL
\ / m%%u_owwwg NOTE FOR TWIN ENGINE CONFIGURATION:
T T s NEUTRAL DELAY AND THROTTLE DELAY MUST BE SET IDENTICAL
O . i 9d FOR BOTH CARDS.
D Bgdissis m_mm ONE CARD MUST BE SET TO PORT AND THE OTHER TO STBD
80° D:_H_:ED_H_BEW_ DO NOT SET BOTH TO THE SAME SWITCH POSITION (SW 1).
. o ONE CARD MUST BE SET TO MAIN AND THE OTHER TO AUXILIARY
o = G DO NOT SET BOTH TO THE SAME SWITCH POSITION (SW 4).
o clouy ﬁum g
_H_D HDUEW == T e NOTE FOR SINGLE ENGINE CONFIGURATION:
7l - | B [Eh e SW 1 MUST BE SET TO OFF POSITION (PORT UNIT).
.o NEUTRAL
e o - ,“.u_Hq_ﬁn 3 SWITCHES 5 AND 6 ARE NOT BEING USED AND MUST BE SET
P Pt 5| | 0e = O = TO OFF POSITION.
Tl o2 ] NOTE: REVERSING THE ENGINE SIGNAL MIGHT CAUSE DAMAGE TO THE
< x g
= Y o CLUTCH. EXTREME CAUTION IS REQUIRED.
R3
e, S D
i °[s p =3 O CONTRACT
18m Rt~ o — N/A §E ‘ MANUFACTURING
"z AR == COMPANY LWITED
O _w_l iy 3 s . s () CUSTOMER O[YRTILE
P1 P2 P3 PCB REV T2 N/A HA. 251103 4503-3001
POWER COM COoM SYNCH CHK ELECTRONIC INTERFACE
INPUT moa_ﬁ.m woﬁ.m PORT VESSEL S.C. [25/11|03] CARD SYSTEM ADJUSTMENT
TERMINATING 0 OR N \> SCALE SHEET DRAWING NO REV
v N/A | 1/1 B—401126 | A




6525W-B10

NEUTRAL SAFETY

UTen SoLENO 6525W—CT10
LUTCH SOL
6525W—CT10 _ _
4-20mA/0~5VDC,/PWM THROTTLE 65055-S 650555
[ -]
6525W—C10
—wmn —| | 5503
< -]
6525W—P10 6525W—~C10
POWER IN
CONTRACT
N/A NOBELT ..
CUSTOMER DWN DY [MO| YR | TITLE
N/A H.A. 126]1104| pouBLE STATION SINGLE
CHK ENGINE ELECTRIC CLUTCH/
VeSS S.C. [26[11/04| ELECTRONIC THROTTLE
Z\> SCALE SHEET DRAWING NO REV
N/A | 1/ A-401127 | B




STBD

PORT

[ NEUTRAL SAFETY/SYNCH
CLUTCH SOLENOID
| 4-20mA/0—-5VDC/PWM THROTTLE

[ NEUTRAL SAFETY/SYNCH
CLUTCH SOLENOID
| 4—20mA/0—5VDC/PWM THROTTLE

POWER IN

6525W—-B10

6525W-CT10

6525W-CT10

6525W-B10

6525W—-CT10

6525W—-CT10

[—— KOBELT —

[

W m
6525W—-P10 __ﬁ__

PORT
6503

6525W-C10

—— KOBELT —

=

6505S—-T

6525W-C10

6505S-T

[ e

STBD
6503

6525W-C10

CONTRACT
‘__ MANUFACTURING

N/A §E COMPANY LIMITED
CUSTOMER DWN DY MO YR [ TTLE

N/A H.A.|26(1104| poUBLE STATION TWIN

CHK ENGINE ELECTRIC CLUTCH/

VESSEL S.C. [26|11/04| ELECTRONIC THROTTLE

N/A SCALE  [SHEET | DRAWING NO REV

N/A | 1/1 A—401128 B




0-5VDC/ 4-20 mA

com/

PRIMARY THROTTLE (Pwh) -YHT
THROTILE COM K

NOTE:INSULATE ALL SHIELD WIRES|
USING SHRINKABLE TUBING

[SEE_owG 401131]

| ProTECTION DI00ES |

e Y

BAT +—°

BAT -
[SEE DWG 401132

BLK/COM

CLUTCH
SOLENOID
CoiLs

CLUTCH CABLE
6525W~CT10

COM

whr ELECTRONIC THROTTLE
[6525W~CT10]

Q=

efzdgsads

ST mald

[SEE_DWG 400934] cs.m 400934

WHT
RED

NOTE ABOQUT CLUTCH SOLENOIDS:

CLUTCH SOLENQIDS COULD BE WIRED

TO SWITCH POSITIVE INSTEAD OF SWITCHING

TO GROUND, IF SO REVERSE PROTECTION DIODES.
MUST ADD PROTECTION DIODES TO THE
SOLENOID COILS TO REDUCE VOLTAGE SPIKES.
PROTECTION DIODE P/N 1N4005-1N4007

NOTE ABOUT ELECTRONIC THROTTLE OUTPUT:

THIS DRAWING IS SHOWING ALL TYPES OF

THROTTLE OUTPUT. NORMALLY ONLY ONE

OUTPUT WILL BE USED BASED ON TYPE OF ENGINE.
FOR PWM SIGNAL USE TERMINALS 3,4,5 OF P7.

FOR 4—20mA/0-5VDC USE TERMINALS 1,2,5 OF P7.
JUMPER J1 INSTALLED: 0~5VDC QUTPUT.

JUMPER J1 REMOVED: 4—20mA OUTPUT.

JUMPER J1 IS N/A FOR PWM OUTPUT.

HEATSHRINK ALL
SHEILD WIRES

TERMNATING (3 DE T

STATION 2
SEE DWG 400931
65055
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CAN BUS HEAD BOARD REV

6505-20017

Ry -
= 5
Gd Ik " LEES
nmaD ﬁﬂ N D5B4D3
cow e v p——y e o- O XTALL =y O
1| m {eorT-stan " CTrs
2| W3 |THROVTLE REV ]
3| W [CLUTCH REV Owl
4| W] [SLAVE-NASTER o ML -
S| @ |SPARE 1 = _w 3
6| W [sParE 2 u o_vm W o
= STATION 1
= __m__ - @ B 235 SEE DWG 400931
] QO =3 53 - 65055
e ] ©0
s O - p
g 2] O (s .
o O e 4
] d IJI o P4
) enfllI = &
i ] - _.I._EE»_.MO
THE = ST I = T= 11 o
e e 250 R G:%mm__es e | EE
&l 23
HEATSHRINK ALL [ — _H_ ps2
SHELD WIRES FOR MORE DETAILS LU o R ﬁnmm s Q
2} .. CONFIG :ﬂ €15 R7
= EN B0 [l m o
: o mes
= COMMUNICATION CABLE P/N B525W—C10 W\ Al | = & 0 a
= TWISTED PAIR SHIELDED 18 AWG 51 [em =170 & m
o.
I _. L6 ] 50453
=z NOTES: P O L O
28 THE TOTAL LENGTH OF THE COMMUNICATION CABLE XTaL —
O BREAKER 2 AMP 6525W—C10 MUST NOT EXCEED 40 METRES (132 FT).
o - INSULATE ALL SHIELD WIRES CONTRACT
— F 24 VDC PRIMARY POWER USING SHRINKABLE TUBING. MANUFACTURING
I se OFF | 120 OHM_TERMINATING RESISTORS MUST N/A COMPANY LIMITED
_ — BE ADDED TO THE START AND TO THE END
_l 24 VDC SECONDARY POWER OF THE COMMUNICATION CABLE 6525W—C10. CUSTONER I )
WL NTERNALLY CONNECT A" 120 OWM TERMINATING N/A A ROTTIO4 BRONE SLEcTRIc aLreny
POWER SELECTION RESISTOR TO THE CAN BUS AT CONNECTOR P2. CHK ELECTRONIC THROTTLE
SWITCH AT MAIN THEREFORE, NO EXTERNAL RESISTOR IS REQUIRED AT P2. VESSEL S.C. [26)11[04) DETALED WIRING DIAGRAM
MOUNT_ qmmx__.,mw_wvm_.oox NEAREST TO CONTROL STATION N/A SAE|SEET | ORAWING WO TV
%mmz_z.,_, BLOCK IS CUSTOMER SUPPLIED. N/A | 1/1 B—401129 B




SEE DWG 401131
SEE DWG 401132

NOTE ABOUT ELECTRONIC THROTTLE OUTPUT:

THIS DRAWING IS SHOWING ALL TYPES OF

THROTTLE OUTPUT. NORMALLY ONLY ONE

OUTPUT WILL BE USED BASED ON TYPE OF ENGINE,
FOR PWM SIGNAL USE TERMINALS 3,4,5 OF P7,

FOR 4-20mA/0-5VDC USE TERMINALS 1,2,5 OF P7.
JUMPER J1 INSTALLED: 0-5VDC OUTPUT.

JUMPER J1 REMOVED: 4-20mA OUTPUT.

JUMPER J1 IS N/A FOR PWM OUTPUT.

0-5VDC/ 4-20 mA
COM

0-5VDC/ 4-20 mA STATION 2
COM/ cow/ * oM SEE DWG 400831
THROTTLE COM L 65058

NOTE:NSULATE ALL SHIELD WIRES|
USING SHRINKABLE TUBING

4 VDG WHT
B (e saH O _Lw_.nf @ Q
] 1 e
KOBELT WG LTD. P/N 6503300 : 1 a
A5 o .W N o
[ A
mmﬁ_ummO nmmzm;,_mnnnm_ mH_O .._.m_ﬂ_ " Euao &
DEDDE_H_DBEm a8 e Sd i a.H_EuH_ = =
- ® PR - N =
= RS, c10) K  Swir— " I
Aol 1T el S & - | [ opH
WY | SLAVE-HATTER 7 N
A= e i Bt ot ALt
78[5 PPl MY w3 W 4 5 B e 82
25| | mrfm [P | zm we fnH O % g3 ,,. mﬁo._ & it
ol 1.0 sM—1:E R “ol) LM 3
C o™ B e by .Um _u» mm T —]
Qs_..ﬂ._ua" BE 1= © .l mu STATION 1
O
o~—"5l "1, mm%}m _H_m _m_m_umﬁuﬂ 28 SEE DWG 400931
@) N * p3 'Pa eca _m ] 65058
m m oenp | M o E Ly u
ERE s e N1 p— O @Xe
+[1 +1 400934 D et
s | il o y=ry KON
m + N w o e E =
= B ek gl <
o =z
WN, — COMMUNICATION CABLE P/N 8525W D E = m
%m TWISTED PAIR_SHIELDED 18 AWG TWISTED PAIR SHIELDED {8 AWG L] i mmq DOM
g - (s
o N -3
BREAKER 2 AMP . _H_W_OE O o) ..M“
NOTES: ™ _J.||_ sEOs E4]
—_ THE TOTAL LENGTH OF THE COMMUNICATION CABLE R
T1 [ Te—F—+"—24 VOC PRIMARY POWER 6525W-C10 MUST NOT EXCEED 40 METRES (132 FT). " O o = O
OFF —~ INSULATE ALL SHIELD WIRES USING SHRINKABLE TUBING.
| =324 voc SEconDARY POWER 120 OHM_TERMINATING RESISTORS MUST CONTRACT
BE ADDED TO THE START AND TO THE END MANUFACTURING
OF THE COMMUNICATION CABLE 6525W—C10. N/A COMPANY LIMITED
- INSTALLING J3 JUMPER AT THE PORT 6503 CARD
NOTE ABOUT CLUTCH SOLENOIDS: WILL INTERNALLY CONNECT A 120 OHM TERMINATING CUSTOMER DWN DY[WO] YR| TTTLE
CLUTCH SOLENOIDS COULD BE WIRED RESISTOR TO THE CAN BUS AT CONNECTOR P2. H.A. [26/11/04] DOUBLE STATION TWIN
TO SWITCH POSITIVE INSTEAD OF SWITCHING THEREFORE, NO EXTERNAL RESISTOR IS REQUIRED AT P2. N/A i ENGINE ELECTRIC CLUTCH/
TO GROUND, IF SO REVERSE PROTECTION DIODES. ATION TAK ELECTRONIC THROTTLE
ST ADD PROTECTION DIODES TO THE Jomzmqqmmz__..mw_wvm_.oox NEAREST TO CONTROL ST S.C. [26]11|04 DETAILED WIRING DIAGRAM
MU . , L.
SOLENOID COILS TO REDUCE VOLTAGE SPIKES. MINAL BLOCK IS CUSTOMER SUPPLIED. VESSEL TAE [SEET | ORAWING G T
PROTECTION DIODE P/N 1N4005—1N4007 STED CARD IS SET TO MAIN AND N/A N/A 11 B-401130 B




ELECTRIC CLUTCH CABLE P/N 6525W—CT10 3 COND. 18 AWG 10 MTR.

6503 ELECTRIC CLUTCH FUNCTION WIRE COLOUR
P6-1 FORWARD SIGNAL WHT
P6—-2 COM BLK
P6—3 REVERSE SIGNAL RED
NOT USED SHIELD

PROTECTION DIODES |

)

D

BAT + °

BAT —

BLK,/COM

RED/REV

CLUTCH
SOLENOID
COILS

WHT/FWD

CLUTCH CABLE

6525W-CT10

e

MUST ADD PROTECTION
DIODES TO REDUCE
VOLTAGE SPIKES

NOTE ABOUT CLUTCH SOLENOIDS:

CLUTCH SOLENOIDS COULD BE WIRED

TO SWITCH POSITIVE INSTEAD OF SWITCHING
TO GROUND, IF SO REVERSE PROTECTION
DIODES.

MUST ADD PROTECTION DIODES TO THE
SOLENQID COILS TO REDUCE VOLTAGE SPIKES.
PROTECTION DIODE P/N 1N4005-1N4007

CUT AND [SOLATE
SHIELD WIRE

6503
P6
WHT FWD 7
BLK COM Ir.mﬂ ELECTRIC CLUTCH
RED REV w —— RELAY CONTACTS
CONTRACT
‘ MANUFACTURING
N/A E& COMPANY LIMITED
CUSTOMER DWN DY |[MO} YR | TITLE
N/A HA. 27111036503 ELECTRIC GLUTCH
CAK OUTPUT PORT DETAILED
VESSEL S.C. [27/11/03|WIRING DIAGRAM
N \> SCALE SHEET DRAWING NO REV
N/A | 1/1 A—401131 A




4-20mA THROTTLE OUTPUT

PWM THROTTLE OUTPUT .
ENGINE WIRING Illlllllmazgﬂznlllllllllrl
6503 NOTE: 6503
DUTY CYCLE IS PRESET TO 8% FOR IDLE SPEED
ELECTRONIC THROTTLE P7 DUTY CYCLE IS PRESET TO 92% FOR FULL SPEED 7
A-20mA_ WHT [ oorie cABle o comt 1 1
== L BLK___COM
com BLK | 6525W—CT10 2 | ELECTRONIC PRMARY THROTILE. whT oo THROTLE ot e 2 | ELECTRONIC
S | THROTTLE = T THROTTLE CABLE Bk oM 3 | THROTTLE
_— M_ SHIELD m OuTPUT THROTILE COM gk | 6525W-CT10 . m OUTPUT
CUT & ISOLATE SHIELD WIRE
_ NOTE:INSULATE ALL SHIELD WIRES \ \
USING SHRINKABLE TUBING
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SIGNAL CALIBRATION PWM DUTY CYCLE SCOPE READING
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- ENGINE MUST NOT BE RUNNING DURING SIGNAL CALIBRATION 5
- J1 JUMPER MUST BE REMOVED FOR 4-20mA SIGNAL 92% D.C FULL SPEED
~ USE AN AMP METER AS SHOWN TO MEASURE THE SIGNAL VOLTMETER TO READ -C.
~ SET THE CONTROL LEVER TO IDLE AND ADJUST VR4 (LOW LIMIT) TRIMPOT UNTIL 4mA IS OBTAINED d
- SET THE CONTROL LEVER TO FULL SPEED AND AD. VR6 (HIGH LIMIT) TRIMPOT UNTIL 20mA IS OBTAINED. DUTY CYCLE
~ ENGINE MUST NOT BE RUNNING DURING SIGNAL CALIBRATION
0-5VDC THROTTLE OUTPUT — WITH THE CABLE CONNECTED TO THE ENGINE, MEASURE THE DUTY CYCLE AT TERMINALS 3 & 4 OF P7
T T T T T T T ENGINE WIRING . — —— —— —— —— —— —| - WITH THE CABLE DISCONNECTED FROM THE ENGINE YOU MUST USE A BAT. AND A 1K OHM RESISTOR
ENGINE WIRING AS SHOWN ABOVE TO MEASURE THE DUTY CYCLE. THE 6503 HAS AN OPTO-ISOLATED OPEN COLLECTOR OUTPUT
6503 = USE A VOLT METER THAT CAN READ DUTY CYCLE AS SHOWN TO MEASURE THE PWM SIGNAL
— SET THE CONTROL LEVER TO IDLE AND ADJUST VR4 (LOW LIMIT) TRIMPOT UNTIL 8% DUTY CYCLE IS OBTAINED
ELECTRONIC THROTILE p7 - SET THE CONTROL LEVER TO FULL SPEED AND ADJUST VRS (HIGH LIMIT) TRIMPOT UNTIL
92% DUTY CYCLE IS OBTAINED.
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~ UNTIL DESIRED IbLE STGNAL IS oBTRNER . o) Vo4 (LOW LIMIT) TRIMPOT — SIGNAL CALIBRATION IS REQUIRED IF 4-20ma| SC. a3

- SET THE CONTROL LEVER TO FULL SPEED AND ADJUST VR6 (HIGH LIMIT) TRIMPOT UNTIL DESIRED N/A SCAE  ISHEET ~ [DRAWING NO REV
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