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Kobelt
Electronic
Control System

Available
Features

Setup And
Calibration

Pay Attention To
The Diagrams

WARNING:

WARNING:

1. GENERAL INFORMATION

The Kobelt Electronic Control System is a high performance system
using the latest development in industrial control technology. This
system is capable of controlling single engine and twin engine vessels
installations, from one or more control stations.

The available features of the system are as follows:

. Heavy Duty Indoor and Outdoor Control Heads

. Independently Adjustable Shift and Throttle Outputs
o Single or Twin Screw Control

J Engine Warm Up

. Adjustable Shift and Throttle Delays

. Station Lock Out From All Stations

o Selectable Synchronizers
. Shaft Brake/Neutral Safety Switch Outputs
. Up to Four Control Stations

. Self Monitoring

J Throttle Boost

. Mechanical Throttle / Clutch Outputs
. Electronic Throttle / Clutch Outputs

The system setup and calibration can be maintained through switches
and adjustable trimpots.
o 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 general overview of the installation and
operation processes. Please pay attention to all of the warnings, product
tolerances and limitations discussed in this manual.

Always ensure that the electrical power is shut off or disconnected from
the Kobelt Electronic Control System before making or adjusting any
electrical cable connections.

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

General Information Page 5
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Description

Purpose

Circuitry

Housing

WARNING:

Connections

Throttle Output

Clutch Output

An Adjustable
Synchronizer
System

Please visit our website http://www.kobelt.com for more information.

2.1

SYSTEM COMPONENTS

THE 6527-S ACTUATOR

The Actuator is the heart of the (Mighty Mariner) Kobelt Electronic
Control System. The Actuator monitors all input information from the
Control Heads and their associated switch panels, its lever position and
the synchronizer inputs. The Actuator also controls and positions its
Throttle and its Clutch Levers and communicates with the Control
Stations through panel lights and sonalerts.

The purpose of an Actuator is to operate the Clutches and Throttles as
they all require mechanical positioning.

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

The circuitry is housed in a heavy duty enclosure.

All units are not waterproof and therefore should not be immersed
in liquid or washed. This unit should also not be welded, beaten,
smashed or dropped.

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

As the Station Control Head Lever is advanced through the Throttle
portion of its travel, the Actuator output increases proportionately to
increase the engine speed.

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.

The Synchronizer System is adjustable to designate either the port or
starboard Engine as the Main Engine.

Page 6
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Model 6527-S The 6527-S Actuator is a two function Actuator with a mechanical
disconnect function.

Working With The Actuator repositions its levers by sending electrical signals to its

the CPU drive motors. The corresponding movements of the levers are fed back
to the Actuator card by a gear operated potentiometer to complete the
control loop.

Power Failure: During a power failure the Actuator levers stays in position.

Override: The mechanical override can be used to operate the lever during a
power failure.

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

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

WARNING: This unit, while traditionally 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 transmitters.

2.2 THE 6503 ELECTRONIC CARD

Description The 6503 monitors all input information from the control heads and
their associated switch panels, its clutch and throttle positions and the
synchronizer inputs. The 6503 also controls and positions its electronic
throttle and its electric clutch and communicates with the control
stations through panel lights and sonalerts.

Purpose The purpose of the 6503 is to operate the clutch solenoid via dry
contacts and the electronic throttle via 4 - 20mA, 0 - 5VDC or PWM
signal.

Circuitry The 6503 uses standard Microchip PIC processor circuitry. All the

system adjustments can be maintained through adjustable trimpots and
DIP switches. See drawing 401-126

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

Please visit our website http://www.kobelt.com for more information. Page 7
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WARNING:

Connections

Throttle Output

Clutch Output

An Adjustable
Synchronizer
System

Model 6503

Power Failure

Temperature:

WARNING:

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.

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 electronic throttle available
4-20mA, 0-5VDC and PWM (Pulse Width Modulation)
See drawing 401132

As the 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 electric 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 a two function control card that will provide electronic
throttle output and clutch solenoid control.

During a power failure the 6503 throttle signal will default to 0 and the
clutch relay contact will be de-energized. Therefore, the throttle will
default to idle and the clutch to neutral.

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

This unit, while traditionally 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 and transmitters.

Please visit our website http://www.kobelt.com for more information. Page 8
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Interacting With
The Actuator

Styles

Please visit our website http://www.kobelt.com for more information.

2.3 STATION CONTROL HEADS

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

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

o The Actuator / 6503 sends feedback to the ship’s operator
through indicator lamps and sonalerts.

o 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 quality non-corrosive
materials to provide for a long life and an attractive appearance.

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

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

Page 9
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Engaging The
Clutches And
Throttles

Purpose

Proximity
Sensor

Purpose

Engine Start
Interlock

The Control Heads operate through approximately 80 degrees of travel
from each side of the centre neutral position. The first 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.

Neutral
Clutch Clutch

Throttle Throttle

2.4 SYNCHRONIZER INPUT

The Synchronizer is an optional feature which can be added to any new
or existing system. 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 speed, to ensure that the propellers are
synchronized.

2.5 SHAFT BRAKE/NEUTRAL SAFETY SWITCH OUTPUT

The operation of Shaft Brake/Neutral Safety Switch is coordinated with
the Kobelt electronic Control System. The output from this switch
indicates that the system is in the neutral position, helping the operator
perform safe engine startups and idling.

NOTE: The Shaft Brake/Neutral Safety Switch can be tied to the
engine’s starting circuitry. This will prevent the engine from starting
unless the Control Head levers are in their neutral positions.

Please visit our website http://www.kobelt.com for more information. Page 10
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Picture showing the electronic
control head 6501-TC c/w the
optional panel base

MODEL 6501S
ILLUMINATED ELECTRONIC CONTROL HEAD
(MIGHTY MARINER SYSTEM)

The 6501S is the illuminated version of the 6505S control head used in the “Mighty
Mariner” system which offers not only compact design but the features of a full size
control. Where space and visibility are limited this is the head of choice.

The housing and handles are manufactured of bronze and stainless steel. Finish options
include chrome, black or white epoxy paint and polished bronze.

The unit uses a water resistant keypad but is not waterproof. The keypad offers
switches for the standard features: Station Select, Station Lock, Throttle Override and
Synchronization. Incorporation of the latest electronic technology allows this head to
team up with any of the Kobelt “Mighty Mariner” control systems.

The standard head comes without base but with potentiometers. Options are available.

# Engines: single or twin

Finish: chrome or black or white or polished bronze
Handle: standard, plastic grip or ‘Elegante’ style

# Potentiometer:  one or two

Panel keypad: four switches

Please visit our website http://www.kobelt.com for more information. Page 11
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Standard two-engine control Control head in white finish
head in black finish and “E” style handles

MODEL 6505S
CONTROL HEAD (MIGHTY MARINER SYSTEM)

This unit has a compact design yet offers all of the features and accuracy of our larger
models. Evolved from the popular 6505 model, the 6505S head includes a microprocessor
that is used exclusively with the Mighty Mariner system.

The unit can be used
0 in combination with the 6527-S clutch/throttle actuator for mechanical control
0 in conjunction with Model 6503 Electronic Interface unit to provide electric clutch /
electronic throttle outputs

The unit can be used on a single or twin engine configuration. (See examples on the
reverse page for different system configurations.)

The unit incorporates the latest technology with provision for switch pad buttons for Station
Select, Station Lock, Throttle Override and Synchronizer.

The housing and handles are constructed in all bronze and stainless steel. The standard
unit comes in chrome, black epoxy, white or polished bronze finish.

The unit is watertight from the top side and can be used anywhere on board ship.
However, the bottom side must be protected from the environment.

For more information about the Mighty Mariner system, please contact Kobelt
Manufacturing or visit the website http://www.kobelt.com

NOBELT s
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MODEL 6505-2000
REMOTE SELECTOR PANEL

The 6505-2000 Remote Selector Panel allows the Walk-About Controller (Model 7176), the Side
Mount Controls (Model 6506) or the Model 6555 Control Head to interface with the Kobelt

Mighty Mariner System.

This remote unit has all the basic functions available on a 6505S Control station and is suitable
for inside or outside installation.

An example of a twin engine, two station system using 7176 is shown as below. You can also
get systems for one or two engines, and from one to four stations as well.

7176

6505-S
6505-2000

KOBELT

EEEE
o
6525W-C10 | 5
|
=
)
6525W—B10 N )
NEUTRAL SAFETY/SYNCH )
- - 6525W—-B10
POWER IN 0525W P10 6525W=C10 NEUTRAL SAFETY/SYNCH
wl ul ,—_—ﬂ@@ﬁﬁ
E 5 E z
S | 8527-s{] 5 o les27-s [ 5
£ 1) J 1) 3
[PORT| |STBD
— == =

TYPICAL SYSTEM ARRANGEMENT
(Note: 7176 can be replaced by selected Kobelt Control Head)

MANUFACTURING
COMPANY LIMITED
. 12/2004
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MODEL 6506
SIDE MOUNT
CONTROL

The 6506 is a side mounting electronic
control which can be used for single lever
clutch and throttle or any combination of
CP propeller and/or trolling valve. This
unit is constructed in bronze and stainless
steel and the housing is available in
chrome and/or black epoxy, (the control
handle is always supplied in chrome).

The handle is attached to the control on a
36-tooth spline and can, therefore, be
rotated in 10° increments to suit the
installation.

Weight: 6.6 Ib (3 kg)

The control is normally flush-mounted to
the control console. The unit is equipped
with friction and detent mechanisms and
can be adjusted to meet customer’s
requirement.

The wunit is also available with two
potentiometers. The KOBELT computer
unit will read both potentiometers but
should one fail, the computer would
recognize and ignore the incorrect signal.
This control requires an external
headboard (Model 6507 is recommended)
and is compatible with all other KOBELT
control devices.

Ordering Information: 6506-B for black housing
6506-C for chrome plated housing

NOBELT s

12/2004



DIMENSIONS AND PARTS LIST
MODEL 6506

P\
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@\@ OTO’

ltem Qty Part Number Description

=
=

6506-0001 Housing

2 1 6506-0002 Cover

3 1 6506-0003 Handle

4 1 6506-0004 Bracket

5 1 6506-0005 Cam

6 1 6506-0006 Shaft

7 1 YP3264 Spur gear

8 1 YPB3232 Pinion

9 1 POT-5 5K Potentiometer

10 1 6009-0006 Terminal block

11 1 6001-0249 Connection gland

12 1 1024-0812 Spring pin

13 6 1010-0824 Round head Philips screw
14 4 1012-0606 Pan head Philips screw
15 2 1016-1204 Set screw

16 1 1201-0002 Spring

17 1 1201-0003 Spring

18 1 2542-0008 Friction plug

19 1 2009-0011 Detent plunger

System Components Page 17
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Picture shows 6527 actuator
with cable (not included in
standard unit)

Model 6527-S Electronic Actuator

Being a modified version of the regular 6527 actuator, the 6527-S actuator is used exclusively in the
Kobelt Mighty Mariner System to operate and position lever-actuated mechanisms. Using the latest
technology in propulsion control, this actuator unit forms the heart of the Mighty Mariner Control
System. The actuator monitors all input information from the control heads and their associated
switch panels, its lever position as well as the synchronizer input. This actuator also controls and
positions its Throttle and Clutch levers and communicates with the control stations through panel
lights and sonalerts. The 6527-S electronic actuators are constructed in bronze and stainless steel,
except for the motor and worm. This unit has a high torque of 180 in-Ibs.

The basic unit on Model 6527-S comes with manual override and one trim pot per side for stroke
adjustment. The actuator does not have an internal resilient link. Hence the stroke must be
precisely adjusted to suit the device being controlled.

Note: This actuator is not waterproof and therefore should not be immersed in liquid or washed.

65055-T 65055—T

NEUTRAL SAFETY/SYNCH

POWER IN NEUTRAL SAFETY/SYNCH
L_I‘J o l& &n le a U.JI] &a
T I . . . .
’é 6527-S E té 65275 ‘SJ Figure shows typical configuration for
z ) x ) Double station Twin enaine svstem
PORT STBD

= = ==  [=

System Components Page 18



11 11/32” [288]

MODEL 6527-S

A
MAX.TORQUE ON THE LEVER Part
180 in—Ib (2.08kGm) Iltem Qty Number Description
@ 1 1 6527-0001 C.entre HOl.JSiI"Ig
2 1 6527-0002 Side Housing
& ! 3 1  6527-0003  Side Housing
)/, 4 2 6527-0004 Cover
/Q9 5 1 6527-0005 Connection Housing
P! /@ e 6 1* 6527-0006 Disconnect Cam
¥ 7 1 6527-0007  Disconnect Arm
: B ) = 8 1*  6527-0008  Lever
© / Z ;;; 9 2 6527-0009  Stationary Arm
€ =—l ’ E 10 2 6527-0010  Spur Gear
o - 11 2 6527-0011 Feedback Gear
o 122 2 6527-0012  Motor Bracket, right
o 13 1 6527-0013L  Potentiometer Bracket — left
@ 13 1 6527-0013R  Potentiometer Bracket - right
ey = 14 1 65270014  Cover
A | 15 2 6527-0015 Worm Gear
@@ 4/ 16 1* 6527-0016 Shaft - Short
17 1* 6527-0017 Shaft - Long
—6 17/64" [159] 18 2 6527-0018  Shalft
& 29/32” [175] 19 2 2030-0001 Knob Black
10 1/4” [260] 20 3 6001-0249 Connecting Gland
21 2 6527-1001 Circuit Board
22 2 6002-4000  Trim Pot — 1K
b 8 5/16 " [212] — 23 1* 6524-0015  Handle
24 2 6524-0019 Worm
—| 3 13/167 [96] - (}/@ 25 2 65240021  Pinion
] 26 2 6524-0022 Potentiometer Drive Gear
@@ |17 271 2 POT-5 Potentiometer — 5K
/® 28 2 Motor-14201  Motor Pittman 24VDC, "14201E175-R1"
- ﬁ[ﬁgi}l T @ ® 29 1*  1201-0140  Spring
@ 7 5 30 1024-0818  Spring Pin
31 2 1024-0512 Spring Pin
32 4 1002-0806 Socket Hd Cap Screw
| g 33 4  1002-1008  Socket Hd Cap Screw
@ 34 10 1002-0808 Socket Hd Cap Screw
35 4 1001-1012 Hex Hd Machine Screw
36 22 1010-0806 Round Hd Philips Screw
37 20 1012-0606 Pan Hd Philips Screw

w
[e¢]

6527-0022 Gasket
1024-0510 Spring Pin
6527-0012A  Motor Bracket, left
6527-1002 Heat Sink
6527-0020 Bushing
1202-0011 Spring

1/4” [6.3]
TYP.

B W
o ©

N N N Y
2N R
NN DR RNPR

6 1/2" [165] = 1016-0602  Setscrew
71/8" [181]— * Quantity may vary
SECTION A-—A

Weight : 24 Ibs (11 kg)

All dimensions in inches (mm)

System Components Page 19



Starting
Installation

Power
Requirements

Clean Power
Is Critical

3.
3.1

1.

3.2

INSTALLATION

INSTALLATION HIGHLIGHTS
Engine start/stop must be installed at every station.

Kobelt system power breaker must be installed in the wheel
house.

Wires must be tinned during installation.

Free wheeling diodes (protection diodes) must be installed on all
inductive devices such as relays and solenoids.

Kobelt neutral safety switches must be able to be bypassed to
allow starting of the engines if the control system has failed.

A clean power source must be provided.

ELECTRICAL POWER

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 variation

A reliable and electrically clean power supply for this system is critical.

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

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

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

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

15/01/04
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Power Switch
(Customer
Supplied)

Shielding And
Ground
Connections

Mounting

DIP Switches

Options

Two sources of power are recommended: A primary source and a
secondary source. A three position switch capable of handling system
current must be installed next to the main station, usually the
wheelhouse station, to allow the operator to select either the primary
power, the secondary power or, in an emergency, the POWER
OFF/SYSTEM RESET position.

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

J The Actuator / 6503 Card is grounded internally, therefore it is
best to completely isolate from the ship’s grounding.

3.3 CONTROL HEADS

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 assigned number 1.
The Second Station is assigned number 2. When the system is powered
up, the CPU will automatically default to Station 1.

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

See drawing 400931

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

15/01/04

Installation Page 21



3.4 ACTUATORS
3.4.1 General

Mounting All Actuators perform best when they are installed on relatively
vibration-free foundation plates.

WARNING: 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 also not be welded, beaten, smashed or dropped.

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

WARNING: This unit, while traditionally 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 transmitters.

Rod Ball End If a push/pull cable is selected, it must be a low friction type, such as
Connections the Felsted type 40 series, and should be kept as short and straight as
possible.

Must: Please follow cable manufacturer specifications when
installing push/pull cable.

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

WARNING: When installing the Actuator, it is mandatory to place a small flat
washer under each of the four mounting feet. This is to ensure that
there is no distortion of the case when the unit is mounted.

Electrical Connections at the Actuators are made via removable connectors
Connections mounted inside the Actuator just inside the removable panel. Cut the
cable to the appropriate length.

WARNING: Do not coil up excess cable.

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

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

Throttle
Movement

Electrical
Reversal

Operation

Mounting

WARNING:

Temperature

FOR ITEMS THAT NEED ACCURATE POSITIONING, A PUSH
PULL CABLE IS NOT RECOMMENDED BECAUSE OF THE LOST
MOTION IN PUSH PULL CABLES. A SOLID ROD WITH ROD
BALL ENDS IS RECOMMENDED.

3.4.2 6527-S Electronic Actuator

The basic control unit on model 6527-S comes with manual override
and one trim pot per side to adjust the stroke. The actuator does not
have an internal resilient link. The stroke must, therefore, be adjusted
precisely to suit the device being controlled. This unit has a high torque
of 150 in. Ibs.

3.4.3 Throttle Actuator Operation

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

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

See drawing 400932

3.4.4 Clutch Actuator Operation

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

3.5 THE 6503 CARD

Do Not Mount the 6503 on the Engine or the Clutch

The Electronic circuitry of the 6503 is mounted in a die-cast silicon
bronze housing.

This enclosure is not waterproof and therefore should not be immersed
in liquid or washed. This unit should also not be welded, beaten,
smashed or dropped.

The operating range of the 6503 is -10° to +55° Celsius.
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WARNING:

Electrical
Connections

WARNING:

Check The
Diagrams

NOTE:

Electronic
Throttle
Operation

Throttle
Movement

Electrical
Reversal

NOTE:

Throttle Cable

This unit, while traditionally 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 and transmitters.

All connections to the 6503 are hardwired to removable connectors on
the card. Cut the cable to the appropriate length.

Do Not Coil Up Excess Cable

Check the appropriate wiring diagram for the 6503. The cable
specification and wiring diagrams are at the back of this manual.

Improper wiring connections may result in damage to the 6503
card.

The throttle output can be selected to provide a 4 to 20mA, 0to 5 VDC
or a PWM signal for electronic governor systems. One output will be
selected during the installation.

See drawing 401132

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

If the electronic signal is reversed to what is desired, it can be
electrically reversed by setting DIP switches.
See drawing 401126

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

The cable used is 3-conductor #18 AWG shielded. The white wire is
positive and the black wire is negative. The shield is connected at the
6503 card.

NOTE: The red wire is not used and must be cut and isolated.
The shield must not be connected to the engine side.
See drawing 401132
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Electric Clutch
Operation

Electrical
Reversal

Electric Clutch
Cable

NOTE:

WARNING:

Cables

WARNING:

Power Cable

Communication

The 6503 card will provide relay dry contacts output to control the
electric 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 is reversed to what is desired, it can be electrically
reversed by setting DIP switches.

See drawing 401126

The cable is 3-conductor #18 AWG shielded. The white wire is
forward, the red wire is reverse and the black wire is solenoid common.

See drawing 401131

The shield is not used and must be cut and isolated.
Protection diodes must be installed to reduce voltage spikes.

Protection diodes are supplied.

3.6 CABLE INSTALLATION

Do not install 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 cables if they are too long, do not coil them.

The power cable supplied is #12 - 2 conductor. The Red is positive
power and the Black (BIK) is negative power.

The Communications/Power Cable provides communications and

Power Cable power from the Actuator / the 6503 card to the Station Control Heads.

See Drawing 400936
WARNING: The total length of the communication cable 6525W-C10 must not
exceed 40 meters (132 ft).
This Communications/Power Cable is grounded at the Actuator / the
6503. Connect the shield to the Control Headboard terminal but NOT
to the case.
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Throttle Cable
Synchronizer

Cables

Clutch Cable

Shaft Brake/
Neutral Safety
Cable

Control Head
Panel Wiring

Mounting

Target Size

Material

Sensing Gaps

The throttle cable is 3-conductor #18 AWG

See drawing 401132
The Synchronizer cable is 7-conductor #18 AWG.

See Drawing 400933
The clutch cable is 3-conductor #18 AWG

See Drawing 401131

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

See Drawing 400934 / 400935

All wiring for Control Head panels, between the Control Heads and the
push buttons and lights, are factory installed and tested.

3.7 SYNCHRONIZER

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

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

The recommended material is mild steel. If stainless steel is used, the
sensing distance of the Pickup may be less.

The recommended maximum sensing gap for mild steel is
approximately 0.050" (1.4mm). If stainless steel is used for a target, the
maximum sensing gap will be approximately 0.035" (1mm).
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NOTE: Please review the instructions that come with the Sensor. The Pickup
should be mounted on a vibration-free bracket that allows for
adjustment of the sensing gap.

See Drawing 400933

3.8 SHAFT BRAKE/NEUTRAL SAFETY OUTPUT

Operation The Shaft Brake Output features a set of normally open contacts: They
close when the Clutch is in the neutral position. As the 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 is interlocked to Clutch Neutral Position.

3.9 PERIODIC SYSTEM MAINTENANCE

Inspection Inspect system wiring:
o Control heads wiring
o Actuators wiring

6503 Electronic card wiring
Inspect and monitor your primary and secondary power sources.

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

Perform a system functional test with the engines off and test system
operations from all stations and for all functions available (see Kobelt
operating instructions).

15/01/04 Installation Page 27



4. OPERATION
4.1 STATION CONTROL HEAD

4.1.1 Station Select

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

Selecting To select a Station, press the STATION SELECT button. After the
Station has been selected, the STATION SELECT lamp will illuminate
to indicate that the transfer has been completed. This lamp will not turn
off until another Station is selected. When a Station is selected, all
operating functions are transferred to that Control Head.

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

NOTE: On Power-Up control levers must be set to neutral / idle in order
to take control.

4.1.2 Station Lock

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

Engaging It can be engaged by pressing the STATION LOCK button of the active
Station. When it is engaged, 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)

Purpose Throttle Override (engine warm up) mode allows the ship’s operator to
move the Throttle independently of the Clutch. This is useful for
engine warm up or to increase the engine’s speed for external loads (e.g.
- hydraulic pump systems). The Neutral Safety Switch will be enabled
during engine warm up.
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Shifting To
Throttle
Override

Returning
To Normal

Operation
Engagement/
disengagement

Sensors

Gear Operation

Move the Control Handles to the neutral position, then press the
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 select the normal operating mode, return the Control Handles to the
neutral position, then press the THROTTLE OVERRIDE button again.

4.1.4 Synchronizer

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

The Synchronizer is activated by pressing the SYNCHRONIZE 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 is working. When
the SYNCHRONIZE light is on solid, the shafts are “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 speed 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:

NOTE: The Synchro operation will be disabled in the case of a twin engine

system where system components are using different software versions.
e.g. 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-S ACTUATOR OLD REVISION IS 1.4.4
6527-S ACTUATOR NEW REVISION IS 2.0
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S) INSTALLATION CHECKLIST
5.1 GENERAL

ENGINE EMERGENCY STOPS must be installed at every station

The power source must be clean

The voltage regulation must be within 10% or better of rated battery

voltage, e.g. a 24 Volt system should be between 22 and 26 Volts

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

O Do not use an engine starting battery as a power source

O Do not install any cables until the Actuators, the 6503, Control Heads and

Synchronizer Inputs have been mounted in their permanent locations

Tin all cables and solder all crimp connectors

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

Double check all voltage polarities (positive/negative), reverse polarities

are likely to cause damage

Ooo0ood

Ooo0ood

5.2 ACTUATORS

The Actuator’s location must be accessible for service

The Actuator must be installed on a relatively vibration-free plate

Do not mount the Actuator on the engine

Do not install 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

Place a small 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 a maximum of 15 feet in length

OooOoOooao

Ooood

MUST: Please follow cable manufacturer specifications when
installing push/pull cable

This unit should also not be welded, beaten, smashed or dropped
Connections are made just inside the removable panel
Disconnect all cables/remove components prior to welding

Ooood
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Ooo0ood

5.3 THE 6503 ELECTRONIC CARD

The 6503's location must be accessible for service

The 6503 must be installed on a relatively vibration-free plate

Do not mount the 6503 on the engine or the clutch

Do not install the 6503 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

This unit should also not be welded, beaten, smashed or dropped
Connections are made to removable connectors inside the 6503 enclosure
Disconnect all cables / remove components prior to welding.

5.4 CONTROL HEADS

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

The Main Station is assigned address number 1, the Second Station is
number 2

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

The Target size for the Pickups should be approximately 2-3" long, 1"
wide and about 1/8" thick. These sizes may be increased if necessary
The recommended material is mild steel

The recommended maximum sensing gap for mild steel is approximately
0.050"

If stainless steel is used for a Target, the maximum sensing gap will be
approximately 0.035"

The Pickup must be mounted on a vibration-free bracket that allows for
adjustment of the sensing gap

Review the instructions that come with the Sensor
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5.6 CABLE INSTALLATION

Cut all cables to their appropriate length

Do not coil up excess cable

All cabling should be firmly fastened

Tin all cable ends

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

OO0Ooo0Oond
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6.

Pre-Test Checks

Disconnect

Power Up

Station Select

6527-S Levers

6527-S
Throttle/Clutch

6527 - S
PUSH/PULL
Cables

SYSTEM SETUP AND TEST PROCEDURES

Make sure that the system is powered down
Make sure that all cables are labeled
Inspect the system wiring in complete detail, unit by unit

Disconnect the PUSH/PULL cables or mechanical linkage from
all Actuators / unplug P6 and P7 from the 6503 electronic
interface card

Apply power to the system and observe carefully

The Main Station sonalert should be beeping and the
STATION SELECT lamp should light up

If not, power down and inspect all of the wiring again. Then
repeat the power up procedure until the system is properly
powered up

Once the system is powered up, set the control lever to
NEUTRAL/IDLE and then press the STATION SELECT
button to acknowledge control.

Move the Control Head levers and observe whether
the actuators are responding to the lever commands.

Determine the Minimum and Maximum Throttle positions as
well as the 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.

With the engine shut down, connect the PUSH/PULL cables to
the actuators and fine tune for best results.
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6503
Levers

6503
Throttle/Clutch

Throttle Delay

Neutral Delay

Using a multimeter, move the control levers and verify whether the
throttle signal and the clutch relay contacts are responding to the lever
commands.

Determine the type of throttle signal as well as the Minimum and
Maximum and adjust the appropriate trimpots until designed signal
obtained

See drawing 401132

Note: The 6503 card is already calibrated to produce PWM signal
when delivered.

If you need to reverse the throttle or the clutch signal
See drawing 401126
o Once signal calibration is complete and with the engine shut
down, connect the clutch and the throttle cables to the 6503

electronic interface

o Adjust Throttle trimpot clockwise to increase the Throttle
delay. The maximum delay is 24 seconds

See drawing 400932 / 401126

o Adjust neutral trimpot clockwise to increase the neutral delay.
The maximum neutral delay is 24 seconds.

See drawing 400932 / 401126
o Once the system has been thoroughly tested and all of the

Completing . ; .
functions are operational, you may now start the engines and
The Test .
test at the idle RPM.
o After everything has been tested and adjusted properly, you
may start preparing for a sea trial.
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7.  TROUBLESHOOTING

Symptom

Possible Causes

Remedy

The system is dead

The power is off

The polarity is reversed on
the DC power input

Turn the power on

Reverse the connections

There is a continuous sonalert
beep

Control Head
CPU hangs up

Reset System

The system is not
synchronizing

The synchronizer is not set
properly

There is a problem with
the synchronizer wiring

Parts are having different
software revisions

Adjust the distance
between the sensor and the
target until the LED starts
flashing

Check the wiring

Software versions need to
be matched

All Actuators are moving
erratically

There is a ground loop

Check and make sure the
cable shields are isolated

Single Beep

The Control Head will
become disabled

All control heads will
become disabled

The 6505 S Control Head,
DIP switches are
incorrectly set

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

Check the DIP switches
setting of the 6505 S
control head, 6527 - S
actuator or the 6503
interface card

2 Consecutive Beeps

System temperature is
above 60° C

Must provide ventilation

15/01/04
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3 Consecutive Beeps

The Actuator will be disabled

If the Clutch Actuator fails
the Throttle will default to
Idle.

If the Throttle Actuator fails
the Clutch will default to
Neutral

The Actuator is jammed

The Actuator motor has
failed

* Check the push pull cable

» Check the wiring and the
motor

4 or 7 Consecutive Beeps

The control head will become
disabled

Station Lock will be disabled

Control can be transferred to
other stations if equipped

One or more
communication wires are
missing

One or more terminating
resistors are missing

* Check the wiring

* Install terminating resistors

5 Consecutive Beeps

The Actuator will be disabled.

If the Throttle Pot fails the
Clutch will default to Neutral

If the Clutch Pot fails the
Throttle will default to Idle

The Actuator
Potentiometer is damaged

One or more of the Pot
wires are broken

* Check the Potentiometer
and replace if necessary
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6 Consecutive Beeps

The Control Head will e The Control head » Check the Potentiometer
become disabled Potentiometer is damaged and replace if necessary

Station Lock will be disabled |+ One or more of the Control
head pot wires are broken
Control can be transferred to
other stations if equipped
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8. MIGHTY MARINER OPERATING INSTRUCTIONS

On Power Up:

- 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 neutral, (mid position)

- Sonalert intermittent beep awaiting for operator to acknowledge control.

Operating Mode:

- Put levers in neutral position and press station select switch to acknowledge control
- Sonalert is silent
- System is ready to operate the throttle and the clutch according to lever command

Engine Warm Up

- Press Throttle Override if engine warm up is desired. Throttle Override allows you to
control the throttle while the clutch is in neutral position. Levers must be in neutral to
enable/disable throttle override.

Clutch Throttle Operation

- Once in normal mode, advancing the control lever from neutral to full ahead will cause
the clutch to move from neutral to ahead position and a proportional throttle signal
from idle to full speed

- Moving the lever from neutral to full astern will cause the clutch to move from neutral
to astern position and a proportional throttle signal from idle to full
speed.

- Synchro Option

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

- Both main and auxiliary control levers must be within 10% difference to allow
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 station 1 instructions.

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

A sonalert must be installed at least at the main station. In addition to power up
indication, the sonalert will serve the following functions:

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

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

- Two consecutive beeps will occur if the temperature inside the 6527-S Actuator / the
6503 electronic interface card exceeds 60° C. The system will stay functional for a
few more degrees. Once the temperature drops the alarm will disappear.

- Three consecutive beeps will occur if one of the actuator levers is 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 neutral. The
actuator will become disabled in either condition. In the case of a twin engine
system if one actuator fails, the other should remain functional.

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

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

- Five consecutive beeps will occur if the actuator feedback pot has a broken wire. If
the clutch actuator pot fails the throttle will default to idle. If the throttle actuator pot
fails the clutch actuator will default to neutral. The actuator will become disabled in
either condition. In the case of twin engine system, if one actuator fails the other
should remain functional.

- 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 allow transfer to another station if equipped.

- A steady alarm 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 booklet.
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9. PERIODIC SYSTEM MAINTENANCE

. Inspect system wiring:

— Control heads wiring
— Actuators wiring
— 6503 Electronic interface wiring

. Inspect and monitor your primary and secondary power sources
. Inspect your push/pull cable connections between actuators and controlled devices.
. Perform a system functional test with the engines off and test system operation from all

stations and for all functions available.
(See Kobelt operating instructions).
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10. CONTROL HEAD CALIBRATION

All Control Heads Are Calibrated When Delivered

Recalibration Is Required Only When The Headboard or The Pot Has Been Changed In
The Field

See Drawing 400931 for Jumper J2 Location

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

Step No. 1: Pot centering

With the jumper at J2 installed 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 electrically centered.

Step No. 2: Minimum offset calibration

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

Step No. 3: Span 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 press the STATION SELECT switch and confirm that
the STATION LOCK lamp lights. Repeat the process with the SYNCHRO MODE switch and
check the THROTTLE OVERRIDE lamp. As in 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 For Engine Synchronization And Tachometers

Kobelt normally supplies a Honeywell proximity sensor for this purpose. Honeywell has written
some specification guidelines for this purpose but we are herewith trying to help installation and
operation problems in the field.

If a mechanical pickup is installed on a rotating element, it is important to have a sufficient target
so that a proximity switch can pick it up. On a fast rotating element the target must be sufficient
so that the regular pulse is received. We recommend a target of approximately 2 - 3" long and 1"
wide. The target must have a radius that is consistent with the centre of the axis. If the target is
not consistent a double pickup might occur. The target must also be installed securely so that it
does not become loose and change the intended position. The target should be a minimum of
12mm or %" away from any other solid metal object in order not to receive any interference. The
proximity switch must also be installed on a bracket sufficient to withstand vibration and possibly
personnel stepping on it. If the proximity switch comes in contact with the rotating target it will
be destroyed. A minimum clearance between the target and the proximity switch is usually
approximately 1 - 2 mm or 3/32" maximum, the closer the better. It is important, however, that
there is no interference between the two items. See attached sketch.
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CABLE SCHEDULE — ELECTRONIC ENGINE CONTROLS

POWER CABLE

P/N 6525W—P10 2 COND. 12 AWG 10 MTR.

FUNCTION WIRE COLOUR
VvDC + RED
COM BLK

COMMUNICATION / POWER CABLE

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

vDC + 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 Néo RED

NEUT. BRAKE co 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.
FUNCTION WIRE COaIEOUR

THROTTLE SIGNAL
THROTTLE COM

NOT USED
SHIELD SHIELD
CONTRACT
' MANUFACTURING
N/A ””’El COMPANY LIMITED
CUSTOMER DW; A 01 1 2 03
N/A — CABLE SCHEDULE
VESSEL S.C. [0112[03
N/A SCALE [SHEET | DRAWING NO REV
N/A | 1/1 A—400936 B

Drawing 400936




Drawing 400937

8 L8600+ —8 L/1 | ¥/N .
e Tvzs | Y/N @IddNS ¥INOISND mm_A wvmu%_._maog_:mﬁ
wvaovia snem d ) Led o BSSIA NOLYIS T0MINGD AL LSIHVAN HODI8 RMIMAL INNOA
IV MUV 2 ‘DLQ-MSTSD TIBVD NOLYIINTAWDD 3HL 30
FILLOPHL/HDIMD 3INENG - v/N QN3 3HL QL ONV_I¥VIS 3HL DL 040V 38
FWNS NOILVLS T38non (POl I8a  V'H 1SN SNDISISIN SNIVNIANEL R DZ1
Juw |y jon [0 MG SIS “DNIBIL_TIEVINIMHS DNISD
T SIUM GEIHS TV ALYINSNI
ONINNLIVANNYIN E V/N <13_zg1) SIHEN Dy @E30X3 ION ISNW_OLD—MIZI9 NOLVIS
o NOLVINIWNCS 3HL 30 HIBNGY W01 3HL N
S2ON VN 1V HOLmMS
NOILD3713S Y3MDd
O ol O = -II*H.H-I J
gs bﬁs oy H tHAMOd AMVYONOOJ3S D0A ¥ —= o o
mmm @ 0 2 |- ¥IMOd ANV QOA 2 — | | 1
e D (B9 " o
MQu@n mmmﬁ_ g - dAY G MEMvVENE oo
10§
: i
L _ ... .2 g ==
5o v = S CoHs YUSISD D
il A3 D - SWY B} 030TIHS ¥i¥d CISML o
Q b | . O10-MGZSD N/d 318YD NOLVAINNAROD z
1] . 5]
= [] e el
£ 3 &3 W
&) S3uM IOHS TT
o O =lGE %:i@ IR
56055 O _
12600 DMO 33S _.W..&
dTvT%.— V_C*E S _:TV__L o=
} NOLYIS ¥ vo T an T_-V —nw—“_

"R

§531 Y0 LIS

ra| o1}
S A=

i
Ll
= ®

o2

E AR 101-L59 L

|

5

¥
i

8

B —
Q30

Lo g
—

[t
's_"sa

Q  —1

] OBM
EDﬁﬂ "

[SrAY)

TE€ED0y OMa 338

126007 DAQ 335
7 NOWVIS




O B "= O O+ Rmees £ B2
Ot QP_° 0 ot Ot I0° O e | 22
o= =] il
i E M=l “| Bl
'_g Hﬁ g%éggm
3.8 8ghks
e e T e
9 af ERsl = S
e (O) <l opsS
D:Q:J glg(ﬂa
El
s usS |
Eg gz EZ Ez
- g 4

!
23 - 3
? E
A s
ZE zfﬂ Qeg )
i & soiod
zg zz  3EQe ggg
B 29 gebp a3
B3 Dedy §32
ex o052 Sop
Te SE Bz X g 5
58 R 8RR O "’Em
2 Iy BE 5 ZE2 o oo
81 82" §°2§3§ 5K
; 42 5 o8 Bt o8
g@ 5 5L B2 2Ry 113 9
i Pp 30 ® Egmfge
B S 2%y 2GR

PORT_8§527-§

BREAKER 10 AMP
QaFf
| _e——f—<"%——24 VDC SECONDARY POWER

SEE DWG 400932

[ 1) j
FAL]
&) Sy ¥
.
7 M [ - 2 ! T
O Ty R

Drawing 400938



g 6SBQ0Y—V L/ L v/N
A3Y ON SNMvda]| 13| Iwos v/N
MOLYNLOV F1LoMHL POl LRel "O'S LEEEL
/HILNTO 3NION3 MHO
NIML ‘NOILYLS 318M00 Lol 1ozl v h v/N
JUU | HA [ON | AG NMA MANOLSNO
Q3N ANVANOD
ONRINLIVANNYA hg v/N
1OVYINOD
= — = =
_ {Plasss|{} _ ~ 1Plmodi
c = - -
S| s—zzco]l & 3 s—zzsa ]l &
I—
T 3 T —
— —
m m
HONAS/AL3AVS TVMLIN3N OT8=MS259 ST5-mezoo SO oS
(o)
= 019—MSZS59
(@)
T
< [a10-mszso _|m
(a»)
17380M
000Z2—S059

1—5G5069

9LLL

NI 43M0Od

HONAS/A134VS WdLN3N

Drawing 400939



g 0+ 6800+ —V L/ v /N
A3y ON oNMv¥a|  13aus|  3was v/N
HOLVYNLOV I1LL0YHL POl LRgl "O'S 13SS3A
/HOINTO ANION3 ¥HO
NIML NOILYIS F19N0d woli Lzl vH v/N
Al NMO MANOLSTD

Tt | uk | 0w
QAN ANVANOD
ONRINLIVANNYA hE v/N

LOVAINCO

=] = = =
o gdl1s . o 140d .
C 5 = 2
Sl s—zzgo |l © Sl s-rzeo |l ©
T mm I wm
m m
NI ¥3MOd
HONAS/AL34VS IVHLN3N 0I8=MeZ59 D10—MSZS9 Old—MSZS9
(o2
& STE=MS73H HONAS/AL34VS TVHLNAN
(&}
T
Q[ 0L10—-MG5ZS9
- L
19380M
000Z—5059

8058
9069

1—5G069 0

Drawing 400940




v L Y600 —V L/L | V/N
A3y ON_ONIMvNd 133HS J1v3S <\ N
Wv49VId NOILOANNOD [cotolgol O°S 13SS3A
JUTIALYS 921 L/13ANV WHO
JOYLINOD ooomumom@ mogwo v'H v/N
NMQ J3INO0LSND
S NNLOVAANY NE& v/N
1OVHINOD

‘SSHYAAV IAWVS HHL OL

=

"TVANVIN NOILLVTIVLSNI HdHI NI
NOILDNYLSNI NOLLVAHLITVD
avVdH TOJLNOD MOTIOL

ANV 2f LV d3dNAr LYASNI | | = S
‘NOILVIArIvV) aviH TOULNOD B WWH&;E
gAdNOC < mm sl
onm—u €avasa

9
mmmm o c + 438A - O
SNOLLVLS OML 13S LON LSAW Py @sg ] g 5 2 p | | _owo o0 =0
| ‘HLON 55 n 2
_H_ g Qa U_H_H__H_D_“ wfmwum % EH_ w Z Ioa A 10d Gas
¥ NOILVIS| NO NO o I~ 0O "FEE oyl | gy o
¢ NOIVIS| NO 440 [ ]t M =, = bl ﬁ -
Z NOILVIS | 440 NO : N < < — |le2E
1 NOILVIS 440 440 _H_ g ﬂ m & | _H_oms_ o N u_H_:
NS LS S g C)f =, | (e
SS3YAQY AV3H TO¥INOD U] | el Q . m: &
440 440 oo =12 T L ey
B D D = — m [ | +Viva | 1AM )
N EF T [N Q T O Tz o0
[ A ool [Om
HOLMS ¥010313S S mm mn%
NOLLISOd NOWVIS 5 ‘.._I-_(m.__._uwF = W_M O_M
ANIONT NIMI 30d e ET ) T8
NOILISOd NO OL € MS 1dS — : ol T |
ANIONA TIONIS ¥0d } NONLLNiNaaL

NOILISOd 440 OL € MS 1AS —

‘NOLLVANDIANOD
JIATT NIML 80 HATONIS

m_l_m__\n_<m_._.3m_z 0L 11NV430 TIIM F1LLOMHL/HOLN1D
‘ISIMYTHLO TTOYLINOD OSNINYIASNVHL 3038
000C—S0S9 OINI 318vD JLMT3LVS 9N1d LSNWN _NOA

‘310N

TAYA

==
=

J1av0 KOJ
010-MSZS9)

“TINH V13N V. NO Q3INNON

41 ONNOYO OL Mv3A1 Vv 3ISNVO
1HOIN ONV WOD 00 Ol Q3iL SI
JTOVLd3D3Y ONUNNONW A_OZN.MMMAH

Drawing 400941



v S¥0LOv—V \/L | Vv/N
AR ON_ONIMVd 133HS JIVIS <\ N o
AYHOVIA s T13SS3A ﬂ_ "TVANVIW NOLLVITVISNI AHL NI
DO e Amo5_9 0 w_o NOILLONYLSNI NOLLVIEITVD
oS Sosa Te kool v v/N AVEH TOMINOD MOTIOH
i [ ux low! Aa NWG ¥INOLSND _H: ANV gr LV dd4dNNr LYASNI S qiaHs
R </ WN | S | NOWVHEITY) avdH TOHINOD
10VHINOD
SNOILVIS OML 138 LON SR e
NOILV.L M el [Slsh
‘HLLON O o] ] — mm 9059 1¥0d
3 __—H_ £a+asa H U Nm e W m
i Q. Ol Nl
[ ] mmi ¥12 _M_mmuu Ty [3) —A
_— mu. m E_H _H_D_H_ F Y DN —H 2 +M_WMD
aO @ fgen Q_H DLINOD —M 1 —
e = s H21 vy N —438A T IS
¥ NOILVLS NO NO W ] m [ | &= mmu _E_ mw_ g o
¢ NOILVLS NO 440 | 3 P ao0y » Ee 9059 QRIS
Z NOLVIS | 440 NO — s 5 = m i . ol
I NOILVLS | 440 440 § m est | Dwga_H_g u:H_ : Sls]
— 2o O T 4va & 19 Jsiki =
CMS  LMS 81 mcm_um ma—: _ o mn
] * 1d
SS3YAAY QVAH TOMLNOD g n B NI {1 Oren i
— Sa S =T LC @ Ell pr= BT
440 440 i2] T c j}
ulaln O L4 —eHOERES
ZO m N F Zo NOS UL H O0A + 2
7 39 8%
HOLIMS ¥OLOFT3S 5 W% W%
NOLLISOd NOLYLS 5 Q13IHS o= o=
ANIONT NIML J0Jd | 1¥3WNos : 25 8%
T Mo Mo

NOILISOd NO OL € MS LiHS

ANIONH HTONIS J0d
NOILISOd 440 OL € MS LdS
‘NOILVdNDIINOD

JHAHT NIML 90

ATONIS

Drawing 401045



£f Y3adAnr
g 9Z110%-8 L/t | V/N . HOLaISTS
A3 ON__ONIMYG 133HS ERANY ONLLYNINSIL
= e 180d 140d
INBWLSNPQY WALSAS aQuvo [CH[F00C "O'S 1¥0d  ¥3MOd 43IMOd L1NdNI
3OVANIINI DINONLOTTI YHD HONAS W00 [Ale}8) yIMOJ
HueEpRE) CLP0I0C ‘V'H <~M Mzm:o E_Hm%_w 85d vd ed ad . 1d E O
JUE [ HA [OR [AQ NMQ
QILAIT ANVANOD ] = m: DE_E_I W__W_TT_STEGDT_V_LE_I E i S 2
ONINNLOVANNYA hsg v/N i g e ——mr—osl Lt
| =
Er
"Q3YIND3Y SI NOLLNYD AWIMIXI "HOLNTD on -

3JH1 O1 3FOVAVA 3SNVO LHOIW TYNOIS 3NIONT 3IHL ONISH3AIY 310N

'NOILISOd 440 01

13S 38 1SN ANV d3Sn ONIE38 LON 3dV 9 OGNV S S3HOLIMS

(LINN L¥0d) NOILISOd 430 OL 13S 38 ISNN ¢ MS
‘NOILVYNOIANOD 3NIONI JIONIS ¥04 310N

“(# MS) NOILISOd HOLMS 3WVS 3HL Ol H108 13S LON 0
AMVIIIXNY OL ¥3HLO 3IHL ANV NIVA OL 13S 38 ISNW Quvd 3aNO
‘(1 MS) NOILSOd HOLMS 3WYS 3HL OL H108 13S ION 0G
081S Ol ¥3HLO 3HL ONV L¥Od Ol 135S 38 1SN Q¥vd 3NO

'SQYVO H108 ¥0od4

IVOILN3QI 13S 38 1SN AVI3C JTLLOYHL ONV AVi3d TTVdLN3aN

‘NOLLYYNOIINOD INION3 NIML ¥0d 310N
TWANWINIA ONOO3S L HO04 AVTAQ TTYY¥LN3N

ANV WANININ ONOO3JS | ¥04 AVI3Q F1LLOYHL 13S LSNW ‘L 3ION

JLLOHHL TYNIIS FTLIOYHL
T[T ) MO0 ) OSoT HOPHL L isnray AN HaIH| 9 wA
%1 \zwwwwm%w MO0 Mo | TINOIS FILOML snapy Lmi Mol | ¥ uA
3ivy | 3SV3O30 | 3SVIUONI |TWNDIS F1LIONHL % NOILONNS | 10d
IN3WLSNPQY LNdINO F1LLONKL DINOHLDATI
035/N¥NL 9 Moo Mo SONOD3S §-0 3NLE ¢ uA
1SO08 ILLO¥HL
FILLO¥HL ez
VT LT MO MO |31LLONHL %SZT-%0| 1SOOB 3LLOWHL| L ¥A
1 310N 335
03S/NunL Szl MO0 Mo SGNOO3S ¥Z-0| AV13 VHLNAN| T ¥A
| 3LON 338
93S/N¥NL §Z'1 MO MO SANOD3S $Z-0| AV13Q FILLONHL| S ¥A
3Ivy | 3SV3Y03Q | 3SVAUONI |3TLLOMHL %/AVi3d NOIONN4 |  10d

ONINIL W3LSAS

29U g

Gl

v UA o

U o

LIA o

T HA g

SUA g

dSOb POLE]
2r

il
&l
Sk

aF O.L 19
& MO&H_

=
H
e 1r aviae
g Hem om>L S9A ol 3 ounL
) e
m Lt [ong] .3
A3 15008
i [ 2] [ A gttt
sl

= 1 [ o

Bl o

I

= gEgzges O» O
\ﬂ 100E-E069 N/d 'GL7T 93W 173804
1¥0d GION310S WMd /
AL33VS T HOINDD /YWOC—Y redmees
WIIN3IN 10373 /00AG-0 |Hf ¥
Y&WoZ-%
/O0AS-0
HO1SiS3Y Q3ITIVLSNI BOLSIS3Y op
ONILVNIWY3L ON ONILVNIAN3L WHO 0TL
YWozZ—~+ 32N00Yd OCAS—0 30NA0ud n
TIM 2=Ld ® 1-Ld TUM 2—4d ® 1-4d
J3IAOW3Y Q37IVISNG | ¥3dANP
NOILONNA ¥3dWNE € % L
J3sn 10N a3sn 1ON a3asn 10N g3asn 1ON
Q3sn 1ON Q3sn 10N g3asn LON 03sn 10N
YIZINOYHONAS V/N NIVA Agvixny | Tl
NOILO3MIQ T3AVYEL TYNDIS HOLNID 3SH3ATY IYANON -
NOILO3YIQ T3IAVEL IVYNOIS 3 TLLONKL IASUINIY TVNNON e~
LINN 081S/140d v/N LNN Qais 1Nn Ldod || -
[
NOILONNS Q¥vD JINOHLO313 NOLLISOd NO NOILISOd 440 w"_n.w
NOILONAS |+ MS

Drawing 401126



g LZLLOY—V L/l v/N
A ON_ONIMVYQ Tms|  7was v/N
JILLONHL DINOYLOIATI [POL LSBT "O'S JESSEN
/HOLNID Q1¥10373 INION3 MHO
310NIS Nolvis 318n0a [l vy v/N
T |4 {0 [ Ag NMO YINOLSNO
A3UNIT ANVAWNGD
ONIMMLIVANNYA hg v/N
LOVHINGD
NI 43IMOd
0L0—MGZGS8

0L0—MGCS9

S—S60¢Y

¢059

Dld—MEZEHO

—— L1360 —

O11O—MGCZS59

D11O—MEZ59

OLg—MGZG9

TLLOMHL WM/ DAAG—0/YWOZ—
QION3I0S H3LN1D
ALFAVS TIVALNAN

Drawing 401127



g RZLLOV—V L/l v/N
AN ON ONMYNO|  133s|  Tvos V/N
FLOYHL OINOY¥1T13 [POLLBY O'S 135S3A
\IOFD:_O 214103713 IANIONT AHD
NIML NOLLYLS 37800 [1,0l) 1lozl “v'H v/N
T | ¥A [ON [AQ NMO ¥INOLSNO
OAUNIT ANVAWOD
ONIINIOVANNYIY hg v/N
LOVYINOD

O10—MSCG9

1—-850G8 1—S6089

0LO—MGCSO

¢089
aalLs

01O—MGCS9 0ld—MGZSO
B [ o
—— LR —— momw —— 1TJa0N ——
140d
] mm

0L1D-MGZSH
0L10O—MGCE9

018-MG2S8
0L19-MGCES
0L13—MGCSS

0l8—-MGCGSS

NI 43M0Od

JILLOYHL WMd/DOAS—0/VYWoZ—+ |
QION310S HOLNID
HONAS/A134VS TvH1N3N

JILLOYHL WMd/DAAS—0/YW0Z—+ |
QION3T0S HOLNID

HONAS/AL34VS WHLN3N N

140d

agls

Drawing 401128



a 621L0v—8 1/ | V/N “@ENddNS ¥3INOISND 51 NAG1A NIMEL
oN anmwal| 4 v/N “(SE31 ¥O 14 &'L)
HAJY TV NOILVLS CHINGD O1 ISTVAN D08 TYNIMYAL INNOW NOLVIS
WYHAVID ONIMM 0FTvA3g 0L BTl '0'S S OA Td Iv EUNBAY 51 USSR YNIADG ON TIODUIHL NIWN LV HOLIMS
FULOHWHI SINCUIDI T Pt 'Zd YOLO3NNCD 1¥ SN NvO 3JHL Ol HALSK3H NOILITI3S ¥3IMOd
/HOLTID JRLTSTE 3NONG ~= v/N ONUYNIWREL WHO 0Z) ¥ 1DINNOD ATIVINAAINI TR
3ONS NOWVIS F18N00 .vo 1ipZ V'H VD £DSO 3HL IV M3JNAT CF DNITIVASNI I —
T jwion | ) e “DIO—MSZES TIEVO NOLVOINAWOD 3HI 30 HIMOd AMYONDO3S DOA 42 |../\T||*I|t J
TR ONE 3HL 01 NV LWVIS ZH1 Ol <300V 238 140
T e V/N ISP SHOLSIS3Y INLUVNIWYEL WHO OBL
"ONINL 21BYHININHS DNISN U3IMOd AMVAIYD OCA %2 |./\.|_I|- I_
LOVHINGG ¢ 53M T13IHS TV AVINSNI
(13 TLL) SRUIN OV UIIDXI ION ISMIN_OLI—M5TSH SV
T18¥5 NDLVIINONANDS 3HL 30 HLONZT WLOL 3HL ClnATa BERAEL:
'SAION

!_H_ O

] > W

mmm Os@ﬁs S ﬁ . SMY B} G30T3HS divd Epw_c;w
w iy S L

MQ oreaad] | i

Ol | o = m ﬂw
Aex s AR

=2s [ ] W P \_)
o () el loEmEs :

126005 SAQ 335 g 83 w. mm “ “%”

?(e3 i m_m = ;ﬁnﬂ_aam

= ——==0 21 i = )

=[] - cm Dﬂ»
mmmm ) bﬂmm il uﬂw %@@:E:E:_H_Dmmmm
UEED_.MU (SN =gpzazzzg

SNIGRL ZEvANERE ONBN
S34M OTEHE TIV_AVINSNFALON
A0 ILIONHL
THA (AMJ} TILLONHL AV

oo /WBa
VW 0Z-v /J0NG-0

INAING AMD 8ad V/N S L M3dWnpe 3 E3
ANAING WAOZ—+ O3ADNIN LI d3dNNP m =1 B m m
“ANAING XAC—D 2ATIVLEN) Lr M3dANP

5
L O%E "
8
il )
=
| =]
o i R “£d A0 STV SIYNWAIL 35 DAAS—O/VuDr—7 D4
v O “, N S0 e Al 28 ._<Ro.m Wmd MG3
=l
L]

AHM

W_m m M_m_m ,Smumun“ _,_.:_l,nr._ v! r._wn_ux
R

“INION3 30 3dAL NO [(3SVA 0350 38 TIA LNdIno —
3N AING ATIVAMON “1Nd1N0 T1LICHI 0HI~ASE5 A
4D S3dAL TV ONINOHS S1 ONIMVNG SIHI I1LLONHL JINCHIDTI3

ANGING FOUHL JINGHIQTIE 1NGGY 310N
281D OMQ 338

LOGYNL-S00¥NL N/d 30010 NOWLI3IoNd
SIS AVLI0A 3ANMN DL S1ING AKNIKAS
3HL 01 S300I0 NDLLIZIO¥d DOV LSNAN

- lvd

95059
DNIHOLAS 30 OVAISN 3AUSOC HOLMS L \ A5 wam
LRl e UM 38 GIN0O SAONTOS HOIND e P 7 — T @
'SOIDNTKS HAND LNGEY JLON ———
[Fe60Dy oM 3Y _ S300Q ..QPUEEE_ [1E11DF MO 39|

Drawing 401129




R 2]
| N8

8 oC1Lob—8 L/ V/N AUVIIXTY DL 135 51 OHVD L¥Dd
| A3y ON_aNIMVNG 1 TV v/N ON¥ NivA OL 135S S5 O¥vD QRIS £ODPNI—E00YN| N/d 3001Q NOLLOALO¥d
Y BESIA TAGSITS WBAOLSND 51 YOT1B TYNING “SaMIS 39VLIOA 200038 UL S1I02 QIONTI0S
WAMEVKD ONIMM 0130 (PO LPT] '0'S | ESS3A] RS e mﬂ 3HL OL S3G0K NOLLOALOYd OV 1SNN
/HOLMD u_uw_uw_.w mzmuﬁ A0 V/N .Nuo.__%ﬂ.umsoux uw_o“om”_,_% %ﬂ..%z%ﬁﬂhﬂh .muao_mvz%or%wmomw mehz_m uw__.w_._mh_&omo._._:owm w“_ﬂ
NIML Nowvls Fienoo (POl LkBd] V'H e "Zd WALGINNGS IV SNE N¥A IHL DL NOISISIN W 38 INDD SAIGNII0S HALNID
JUWL [ oA (A wa ONLLYNINYAL WHO OZ1 V LIANNDD ATIVNYZINI TIM ISAIONITI0S HOLNTD LNoay 3LON
e QMVD €054 180 IHL IV ¥3JWOP £f ONITIVISN
DNINALIVANNYN E <\Z 'ALD-ASZLD 318¥D NOUVIINNKALD 3HL 40
Lol NG oﬁ%%n %mom_u_muw_m(ompmu_h&nz:o OWm— i e
.uZCm_B TIEVINMHS ONISA SIHA GTEIHS TI¥ UVINSN HIHO ARVONGOIS DN 4T—= - 140 A
- “(14_2E1) SIUEN 0F 33 LON LSO _BI3—MSZ5e S— c_ ’
Q M e _H-zl.»_ O NOIVIINRWNRGD 3HL 30 HIANT WIAL 3HL MO AdvAIEd XN YT - —~ |
mmww mbﬁEm b m I5310N dNY Z ¥INVEB
ST
[
3
25
oL
No
>
H

LEBOOY OMQ 335
2 NDIYLS

‘LNALNQ WMd ¥0d V/N S IP Y3dAnr

1NdLNQ YWig— (HAONIY I d3dANr

o, ANdING J0AS—D GITIVLSNI IF d3dANr

L4 30 §'2°1 STYNINNAL 350 XAAS-0/VUWOZ—+ d0d
Ld 2O §'P'S STYNIWYIL 38N TVNIIS WMd ¥od
ANIDNT 40 _3dAL NO @3Svg d3Sn 38 TIM _INdIND
3ND_XINO_ATIVAMON "INdINO FILIOYHL

40 S3dAL TIV ONMOHS SI DNV SIHL

1NdING 3TLLOYHL DINCHLOTI3 LNCaY 310N

o

AR

Fe EEEEBREES Ol
4324=3F 3 OK-COSD W/ot N TR

ZCLLDH OM0 33

IEHIDY OMO 335

Drawing 401130



M A13IHS
31v10SI ANV LND

' LELLOY—V L/ | ¥/N
AR ON ONIMVNJ 133HS IS <\ N
AVHOVIa ONIMIM[EQIL L|LZ] "O'S 13SS3A
Q3VI3A L¥0d 1NdINO HO
HOLMTO OILO3T3 €059 |egl; 1l/d v v/N
JILLL [ MA [ON{AQ NMQ Y3INOLSND
Q3LINN ANVAWNOD “
ONIMNLOVINNVYIA E§ <\ N
1JVHINOD
SIOVINOD AVIZY == e Aa a3
HOLN1D OIMLOF13 £ m Woo  ona
9d amd 1HM

£0G69

LOOYNL—GOOYNL N/d 30010 NOLLOILO¥d
‘SHIAS JOVITOA 30NA3d OL STUO3 AIONT10S
3HL Ol S3d0I0 NOLLO3LO¥d aav ISnW
'S3Q01a

NOILOFL0¥d 3ISH3IAIM OS 4l ‘ANNOYD OL
ONIHOLIMS 40 QVALSNI JALLISOd HOLIMS Ol
a3y¥im 39 aINO0O SAIONITOS HOLINTO
‘SAION3I0S HOLNTO 1N08vY 310N

SAMIAS FOVLIOA
- 30Nn03y Ol S3d0id
NOILO310dd aav LSNA

0110—MGZG9
319v0 HOLN1O
S
N
S1100 =
dION310S ©
HOLNTD

AJd/a3y

W0O/ 19

.

— 1vdg

S300Ia NOILO310¥d

° + 1vd

di3iHs g3asn _1ON
a3y IVYNOIS 3SH3IATY ¢£—9d
A8 AL ¢—9d
1HM TVNOIS QYVMO4 1—9d
4NOTI00 JdIm " NOLLONNA HOLNTO ORILOFTI £0S9

MIN OL OMV 8L "ONOD € 0LLD-MSZS9 N/d 378vD HOLNTO Q1¥L03 13

Drawing 401131



qIdS TIOS ‘o'a %26
aIAdS %08 e xes
Qa3ds F1a o' %8

DNIQVEY 3d0DS FIOAD ALNA NAd

ONIBNL TNBVINIJHS ONISN

- : *ATUIS! - ‘QANIVLIE0 S TVNDIS q33ds TIng
Mx Nn:ow.szER% L/ <ma$ v/N S Lt JE Lt QFEISEA TWINO 10JNTEL (LINTT HOIH) 0UA ISQrAV GNV Q33ds TINJ OL HSAST TONINOD FHL LIS -
vVooz—% 41 QIMINdIS SI NOLLVIATIVO 'TVNDIS — QANIVAGO ST TVNOIS ¥IQI QHNISEA TLINA
3¥nazoond on 13s [FOHHBY O = ' IVNOIS RMd T A RIToTeN B1 NS oy aah oL s 435
TULONHL INONLOTT Ao 1S, AVITTV ‘gHL - "IVNDIS DUAS—0 HO0J GITIVISNI 38 ISAN JXdNQC If —
YuioZ— "OQAS—0 z;n no_ Pmu “v'H v/N Lol 0ge s L Efe s bl g NOLLVSEIIVO 'IVNDIS ONIENQ DNINNAN 56 1ON ISQN aNIONS -
a wnoLS LA LA, 1ndino [ &
TLIND ANYIRGD RIALSAS DONINNA 440 39 ISAN INIONE - FILIONHL [
ONINNLOVANNYN hsg v/N STIVIAa QINOYLD3TA [ ¢ oo
LOVHINGD | @IVD ©0S9 THON §OJ 9ZTTO¥ DNIAVA IS — L SoAe=0
:SELON Ld
— ¢£0G9
e oD TIL0NL : 54 NOLLVYETIVO TVNDIS
1HM (NMd) FTLIONHL ANVNIN €-id
g WNOD ¢—Lid
1Hm YWOZ—+/90AG—0 V—id
¥NOT0D IuiM NOLLONNJ TVNOIS OINOMLOTTI €059 < [3uw aams awviosi ® 1o
- S
13IHS "MIN OL DMV 81 "ONOD € 0L10-MGZS9.N/d I18vO FLLONHL OINONLOFTI 1ndino | + \
SLioSHL L & OLID-MGZSe | »@ NO3
SEION # NOLLVRMOINI F18VD OINO¥LOT3 < o [ 1 1 S—
‘@INIVIE0 SI ATIDAD ALNd X268 a .
TLINN IOJNTIL (LINIT mwﬁv ANV Q3345 TINd Ol FAATT TONINOD HHL LIS - Ld TILIONHL JINOULOFTI
@EANIVIS0 ST FTI0XD X1Nd %8B TIINA LOJNTIL (LINIT AO0T) ¥dA ISArAv ANV I101 OL SFANT TONINOD FHL LIS -
IVNOIS R SHT DLASVER O NAORS SV FTOAD. ALnd OvEd NV5 IVAL WALIR 110A ¥ 380 — €059
1Nd1N0 HOLOFTIO) NHJO GAIVIOSI-OLIO NV SVH £059 SHL “TIDAD ALNG JHL TANSVAN OL FAOAV NMOHS SV ONINIM FANIONT
 JIOISISTH F0I0 A1 v GNY "LV v 480 JSON 00X SNIONT L WOUL GLLOSNNODSIG FTEWO ML HUM - | — — — — — — — ST S — — o —
NOLLVYETIVO ‘IVNSIS DNINNG ONINNAY 36 1ON ISOR ANIONT - 1Nd1N0 FLLLOJHL DUAS—0

JI0AD ALNg
Qv3d Ol ¥31IWLTIOA

.,
1NdLNO =
FILIONHL [5 e AMALIVE
JINONLOTTI [% b L |omsole
i
d |
559 WHO 1

NOLLVHETTVD TVNDIS

S3uiM GIIHS TIv AvinsNraon| 38 iEiMS 3viost ® 1nd
1NdLNO .vP a._wuw - 0110-MSZS9 | M8 KOO FLLONHL
FiLloNHL & WO NTE | Ev0 TULONHL e g
OINOYLOFTA | ¢ TLLLONHL DINONIOFT
i
4d @3IdS TINI ¥0d %26 OL LASFAd SI TDAI XLNa
055 (F3dS TIAT 404 X8 OL I3STAJ SI FAO ALNA

‘310N

.g.—.ﬂe!E«EsgASHM.EVEDHWEQEEQEOFEHQEOUEE
GANIVIEO0 ST Vb TLINN JOJNTHL (LDATT AOT) %A ISOPAV GNV 100 OL JSAST TOUINOD FHL LIS —

m _
1ndino [+
ILIONHL [ ¢
OINOMLOTTE [£ 5 e
LM vwoz—y
/d

m _ux; Q13IHS 3AUV10SI ® 1IND
aiaHS
1nd1no [ ¥ _m
TILONHL ¢ —
Z

- oLLo-mszee | @ . NOo
JINOYNLO3TI . WO M8 J8v0 FUOYHL —0uri—————
VO0z—¥  LHM e vy

/d FILIONHL DJINOYWLI3N3

1LNdLN0 TLLLOYHIL VW02-¥

Drawing 401132



