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OPERATOR'S MANUAL

For Models:
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Read this operator's manual thoroughly before starting to operate your equipment.
This manual contains information you will need to run and service your new unit.
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Introduction

Servicing of marine engines and generator sets
presents unique problems. In many cases boats cannot
be moved to a repair facility. Marine engines cannot

be compared

to the servicing of automobiles, trucks or

even farm equipment. Failures often occur in remote
areas far from competent assistance. Marine engines
are taxed far more severely than auto or truck engines;
therefore, maintenance schedules must be adhered to

more strictly.

MB80A13S

M99A13S

M116A13L

M150A13S

FEEL

Failures begin with minor problems that are overlooked
and become amplified when not corrected during
routine maintenance.

As operator, it is your obligation to learn about your
equipment and its proper maintenance. This is not a
comprehensive technical service manual. Nor will it
make the reader into an expert mechanic. Its aim is to
aid you in maintaining your unit properly.

Model Numbers

Northern Lights Tier Il turbocharged marine diesel
generator set with a John Deere 4045 engine and
Stamford generator end, 80 kW at 1800 rpm.

Northern Lights Tier lll turbocharged marine diesel
generator set with a John Deere 4045 engine and
Stamford generator end, 80 kW at 1800 rpm.

Northern Lights Tier Ill turbocharged marine diesel
generator set with a John Deere 6068 engine and
Leroy Somer generator end, 116 kW at 1800 rpm.

Northern Lights Tier Il turbocharged marine diesel
generator set with a John Deere 6068 engine and
Stamford generator end, 150 kW at 1800 rpm.

MB80A13

M99A13 |

oot
wtsonrs

M150A13 |

Northern Lights Tier Ill turbocharged marine diesel
generator set with a John Deere 4045 engine and
Marathon generator end, 80 kW at 1800 rpm.

Northern Lights Tier Ill turbocharged marine diesel
generator set with a John Deere 4045 engine and
Marathon generator end, 80 kW at 1800 rpm.

Northern Lights Tier Il turbocharged marine diesel
generator set with a John Deere 6068 engine and
Marathon generator end, 150 kW at 1800 rpm.

Serial Numbers

When referencing Northern Lights equipment by serial number, please refer only to the number
stamped on the Northern Lights® serial number plate.
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Warranty

A warranty registration certificate is supplied

with your set. The extent of coverage is described
in the Limited Warranty Statement. We recommend
that you study the statement carefully.

NOTE: If the warranty is to apply, the servicing
instructions outlined in this manual must be
followed. If further information is needed, please
contact an authorized dealer or the factory.

Safety Rules

A NOTICE: Accident reports show that careless use of engines causes a high percentage of accidents.
You can avoid accidents by observing these safety rules. Study these rules carefully and enforce them on the job.

IMPORTANT SAFETY INSTRUCTIONS.
Electromagnetic equipment, including generator sets
and their accessories, can cause bodily harm and
life threatening injuries when improperly installed,
operated or maintained. To prevent accidents be aware
of potential dangers and act safely.

READ AND FOLLOW ALL SAFETY
INSTRUCTIONS IN THIS MANUAL,
PRIOR TO THE INSTALLATION

OF ANY GENERATOR SET OR
ACCESSORY. KEEP THESE
INSTRUCTIONS FOR FUTURE
REFERENCE.

Recognize Safety Symbols and Instructions

In addition to the information found in this section, this
operator’s manual uses three different signal words to
outline potential dangers of a specific nature.

A CAUTION

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

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

CAUTION indicates a hazardous situation which,
if not avoided, could result in minor or moderate
injury.

Follow All Safety Instructions
Carefully read and understand
all safety messages in this
manual and on your machine’s
safety signs. Keep signs in good
and clean condition. Replace .
missing or damaged signs. Be

sure new equipment components and repair parts
include the current safety signs. For replacement signs,
proper placement of safety signs or clarification on any
safety issue, consult your Northern Lights dealer or the
factory.

There can be additional safety information contained

\/ _
N=

V==

'/

on parts and components from outside suppliers
that is not reproduced in this manual. Consult the
suppliers for additional safety information.

Learn how to operate the machine and how to use
the controls properly. Only trained personnel should
operate machines, or work on or around them.

Keep you machine in proper working condition.
UNAUTHORIZED MODIFICATIONS TO THE
MACHINERY MAY IMPAIR ITS FUNCTION
AND SAFETY PARAMETERS.

Prevent Bypass and Accidental Starting

Do not start engine by shorting
across start terminal. Engine will
start if normal circuitry is bypassed,
creating a hazard by runaway
machinery.

Start engine only from operator’s station.

Handle Fuel Safely - Avoid Flames

Diesel is highly flammable and should be treated
with care at all times. Do do not refuel while
smoking or when near sparks or open flame.

@O

ALWAYS STOP ENGINE
BEFORE FUELING
MACHINE. Always fill
portable fuel tank outdoors.
Never fuel a hot engine.

OM3-80 12/21
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Safety Rules (Continued)

Prevent accidental discharge of starting fluids by
storing all cans in a cool, safe place, away from sparks
or open flame. Store with cap securely on container.
Never incinerate or puncture a fuel container.

Prevent fires by keeping machine clean of accumulated
trash, grease and debris. Always clean any spilled fuel
as swiftly as possible. Do not store oily rags, which
can ignite and burn spontaneously.

Be prepared if a fire starts. Keep a first aid kit and fire
extinguisher handy. Keep emergency contact numbers
for fire department, doctors, ambulance and hospital
near the telephone.

Service Machines Safely

Do not wear a necktie, scarf,
necklace, rings or other
jewelry, or any loose clothing
when working near moving
parts. Tie long hair behind your head. If any of these
items get caught in moving machinery, severe injury or
death could result.

Check for any loose electrical connections or faulty
wiring.

Look completely around engine to make sure that
everything is clear before starting.

Wear Protective Clothing

To prevent catching anything in moving machinery,

always wear close fitting clothes and safety equipment

appropriate to the job.

Prolonged exposure to loud noise can cause hearing

loss or impairment.

Wear suitable authorized Q

hearing protection, such

as earmuffs or plugs to @
£
&2

£

protect against loud noises.

§Y

o
@

Operating equipment requires the full attention of
the operator. Do not use radio or music headphones
while operating machinery.

Practice Safe Maintenance

A CAUTION ol
Understand all service procedures

before starting work. Keep area clean and dry.
Never lubricate, service, or adjust machine while it is
in operation.

Keep hands, feet and clothing away from power-
driven equipment. When shutting down an engine,
disengage all power and operator controls. Allow
the engine to cool completely before beginning any
service work.

Securely support any machinery elements that must
be raised for service work with support or lifting
machinery specifically intended for that purpose.

Keep all parts in good conditions and properly
installed. Fix damage immediately. Replace any
worn or broken parts. Remove any build up of
grease, oil or debris.

Disconnect battery ground cable (-) before making
any adjustments or service work.

Stay Clear of Rotating Drivelines

Entanglement in rotating drivelines can cause serious
injury or death. Keep shields in place at all times.
Make sure that rotating shields turn freely in pace
with the drivelines.

Do not wear loose fitting equipment around rotating
drivelines. Stop the engine and make sure that all
moving parts have stopped
before making any adjustments,
connections, or performing

any other type of service to

the engine or other driven
equipment.

A @,
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Safety Rules (Continued)

Install all Safety Guards

Direct contact with rotating
fans, belts, pulley and drives
can cause serious injury.

Keep all guards in place at all
times during engine operation.

Wear close-fitting clothes. Stop the engine and be
sure all fans, belts, pulleys and drives are stopped
before making adjustments, connections, or cleaning
near fans and their components.

Do not allow anything on your person to dangle into
or come in contact with a moving fan, belt, pulley or
drive. Fans can act as vacuums and pull materials
up from below, so avoid that area as well while in
service.

Safe Battery Handling

Prevent Battery Explosions
Battery gas is highly
flammable. Battery
explosions can cause severe
injury or death. To help
prevent battery explosions, keep sparks, lighted
matches and open flame away from the top of battery.
When checking battery electrolyte level, use a
flashlight.

Never check battery charge by contacting the posts
with a metal object. Use a volt-meter or hydrometer.

Frozen batteries may explode if charged. Never
charge a battery that has not been allowed to warm to
at least 16°C (60°F).

Always remove grounded (-) battery clamp first and
replace ground clamp last.

Sulfuric acid in battery electrolyte is poisonous and
strong enough to burn skin, eat holes into clothing and
other materials, and cause blindness if splashed into eyes.

To Avoid Hazards:

« Fill batteries only in well-ventilated areas.

» Wear appropriate eye protection and rubber gloves.
* Never use air pressure to clean batteries.

» Wear appropriate ventilation equipment to avoid
inhaling fumes when adding electrolyte.

* Do not spill or drip electrolyte.

* Use correct jump-start procedure if required.

If acid is spilled on skin or in eyes:

1. Flush skin with water.

2. Apply baking soda or lime to
help neutralize acid.

3. Flush eyes with water for 7
15-30 minutes. 1.

4. Get medical attention i ;
immediately. \

If acid is swallowed:

1. DO NOT induce vomiting.

2. Drink large amounts of
water or milk, without
exceeding 2 liters
(2 quarts)

3. Get medical attention immediately

Battery posts, terminals, and related accessories

can contain lead and lead compounds, chemicals
known to the State of California to cause cancer and
reproductive harm. Wash hands after handling.

Handle Chemical Products Safely

Direct exposure to hazardous
chemicals can cause serious injury.
Among the potentially hazardous
chemicals that may be used

with Northern Lights

products are lubricants,

coolants, paints and adhesives.

All potentially hazardous chemicals come with a Material
Safety Data Sheet (MSDS). The MSDS provides specific
details on chemical products, including physical hazards,
safety procedures and emergency response techniques

OM3-80 12/21
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Safety Rules (Continued)

Read and understand the MSDS for each chemical before
you start any job that includes it. Follow the procedures
and use appropriate equipment exactly as recommended.

Contact your Northern Lights dealer or Northern Lights
factory for MSDS’s used on Northern Lights products.

Work in Well Ventilated Areas

A CAUTION

Exhaust fumes from engines contain carbon monoxide
and can cause sickness or death. Work in well ventilated
areas to avoid prolonged exposure to engine fumes. If it
is necessary to run an engine in an enclosed area, route
the exhaust fumes out of the area with an approved, leak
proof exhaust pipe extension.

Remove Paint Before Welding or Heating

Hazardous fumes can be generated
when paint is heated by welding,
soldering or using a torch. To avoid &
potentially toxic fumes and dust,
remove paint before heating.

* Remove paint a minimum of 100
mm (4 in.) from the
area that will be affected by heat.
* [f paint cannot be removed, wear an approved respirator.
* [f you sand or grind paint, use an approved respirator.
* [f you use solvent or paint stripper, remove stripper
with soap and water before welding. Remove
solvent or paint stripper containers from the area.
* Allow at least 15 minutes for fumes to disperse
before welding or heating.

Do not use a chlorinated solvent in an area where welding
will occur. Work only in areas that are well ventilated.
Dispose of paint and solvent properly.

Service Cooling System Safely

t WARNING y

Opening a pressurized cooling
system can release explosive

fluids and causing serious burns. (¥
Before opening any pressurized QQ '
cooling system, make sure the

engine has been shut off. Do not remove a filler cap
unless it is cool enough to comfortably grip with bare
hands. Slowly loosen cap to relieve pressure before
opening fully.

Avoid High Pressure Fluids

Relieve pressure prior to
disconnecting pressurized lines.
Escaping fluid under pressure
can penetrate the skin causing
serious injury. Always relieve pressure before
disconnecting hydraulic or other pressurized lines.
Tighten all connections firmly before re-applying
pressure.

If searching for leaks, use a piece of cardboard.
Always protect your hands and other body parts from
high-pressure fluids.

If an accident occurs, see a doctor immediately. Any
high pressure spray injected into the skin must be
removed within a few hours to prevent the risk of
gangrene or other infection.

Avoid Heating Near Pressurized Fluid Lines

Flammable spray can be generated
by heating near pressurized fluid
lines, resulting in severe burns and
bodily injury. Pressurized lines
can rupture when heat goes beyond the immediate
flame area. Do not weld, solder or use a torch or
open flame near pressurized lines or other flammable
fluids.

-

Do Not Open High-Pressure Fuel System

Many Northern Lights engines use high-pressure
fuel injection. High-pressure fluid remaining in fuel
lines can cause serious injury. Do not disconnect or
attempt any repair of fuel lines, sensors, or other

OM3-80 12/21
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Safety Rules (Continued)

components between the high-pressure fuel pump
and nozzles on engines with high pressure fuel
systems.

ONLY AUTHORIZED TECHNICIANS

CAN PERFORM REPAIRS ON AN HIGH
PRESSURE FUEL INJECTION SYSTEMS.

SNy

i,
L]

Avoid Hot Exhau

Avoid exposure to and physica
contact with hot exhaust
gases. Exhaust parts and streams can reach high
temperatures during operation, leading to burns or
other serious injury.

Cleaning exhaust filters can also lead to exposure to
hot exhaust gas and the injury risk associated with
it. Avoid exposure to and physical contact with hot
exhaust gases when cleaning exhaust filters.

During auto or manual/stationary exhaust filter
cleaning operations, the engine will run at
elevated temperatures for an extended period of
time. Exhaust parts and streams can reach high
temperatures during operation, leading to burns or
other serious injury.

oid Harmful Asbestos Dust

Inhaling asbestos fibers may cause
lung cancer. Avoid breathing any
dust that may be generated when
handling components containing
asbestos fibers, including some
gaskets.

The asbestos used in these components is usually
found in a resin or otherwise sealed. Normal
handling of these components is not dangerous,
as long as airborne dust containing asbestos is not
generated.

Avoid creating dust. Never use compressed air for
cleaning. Avoid brushing or grinding materials
containing asbestos. When servicing, wear an
approved respirator. A special vacuum cleaner is
recommended to clean asbestos. If this vacuum is
not available, apply a mist of oil or water on the

material containing asbestos. Keep all bystanders
away from any area where asbestos dust may be
generated.

Use Proper Lifting Equipment and Techniques

Lifting heavy components incorrectly
can cause severe injury or damage

to machinery. Avoid unbalanced
loads. Do not use lifting eyes. Lift the
generator set using lifting bars inserted
through the lifting holes on the skid.
Follow all recommended removal and installation
procedures in this and associated Northern Lights
manuals.

=

Use Proper Tools

A CAUTION

Makeshift tools and procedures
can create safety hazards.
Always use appropriate tools for
the job.

o

Use power tools only to loosen threaded parts and
fasteners. For loosening and tightening hardware,
always use the correct sized tools.

Do not use US measurement tools on metric
fasteners, or vice versa. Use only service parts that
meet Northern Lights specifications.

Dispose of Waste Properly

A CAUTION

Disposing of waste improperly can threaten the
environment and lead to unsafe working conditions.
Potentially harmful waste used in Northern Lights
equipment can include oil, fuel, coolant, filters and
batteries.

Use leakproof containers to drain fluid. Do not
use food or beverage containers that may mislead
someone into drinking from them.

Do not pour waste onto the ground, down a drain or
into any water source.

OM3-80 12/21
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Lock Out / Tag Out Procedures

safely blocked or released.

General Policy
A CAUTION|

To avoid dangerous or hazardous situations, refrain from
any of the following:

* Removing or bypassing a guard or other safety device
 Placing any part of your body in a position where you
could be caught by moving machinery.

* Cleaning or oiling machinery when in operation.

« Adjusting circuits, chillers, pumps, air handlers, valves,
circuit breakers or fans while in operation.

» Working on piping or high pressure systems.

Lock Out/Tag Out Instructions -
Electrical Equipment

Be sure the equipment's ON/OFF switch is in the OFF
position and is unplugged from any electrical source before
attempting to perform any type of work on the equipment.
Obtain an electrical plug cap cover with a lockset. Secure
the plug terminal end using the electrical plug lockout cap.
Lock the cap and retain the key.

If the equipment is directly wired into an electrical box with
a shut off switch, obtain a lock pad and/or the appropriate
colored tags and place the lock and tag through the shut
off lever. Retain the key until the repair is completed and
the machine is safe to start. Be certain the shut off lever
is in the OFF position before restarting. NEVER give a
lock out key to unauthorized personnel.

If the equipment is directly wired into an electrical box
without a shut off switch and lock out capability, then a
circuit breaker lock out will be required. Obtain a circuit
lock and tag set. Install the lock onto the circuit breaker
box. Ensure the unit ON/OFF switch is in the OFF position
before restarting.

Lock Out/Tag Out Instructions -
Pneumatic and Hydraulic Equipment

For servicing pneumatic and hydraulic equipment, the
following additional procedures must be implemented,
following completion of lock out/tag out procedures for
the unit to be serviced:

Shut off air, water or supply valves at the equipment to
be serviced.

Check the local bleed-off point for completed release of
pressurized air, water or oil.

During maintenance, repairs or retooling of a Northern Lights generator set, simply turning the machine off or unplugging
it while it is being worked on does not give enough protection to others who are not performing the maintenance or
repair. Many serious accidents happen when someone thought the machine was turned off, or all of its energy was

If shutting off of air, water or other material cannot be
achieved at the local supply valve, shut off valves further
back in the system and re-check the bleed-off point until
complete shut-off is achieved.

Affix a DO NOT OPERATE tag to each valve handle that
requires shut off. Each DO NOT OPERATE tag must be
signed and dated by the authorized technician servicing
the equipment.

Lock Out/Tag Out Instructions -
Air Hose Connected Pneumatic Equipment

Equipment connected to the compressed air system
through an air hose with a detachable fitting must be
shutdown and unplugged. Excess air must be bled prior
to removing the air hose, prior to any maintenance or
repair activities.

Affix a DO NOT OPERATE tag to the air hose near the
detachable fitting. Each DO NOT OPERATE tag must be
signed and dated by the authorized technician servicing
the equipment. Check that the equipment cannot be
operated by activating the ON switch.

Immediately after applying Lock Out or Tag Out devices,
ensure that all potentially hazardous stored or residual
energy is relieved, disconnected, restrained and otherwise
rendered safe.

Verification of Isolation

A CAUTION

Verify the machinery or equipment is actually isolated and
de-energized prior to beginning work on a machine or on
equipment that has been locked out.

A CAUTION

Follow the procedures below prior to restoring energy:

* Ensure that all machinery or equipment is properly
reassembled. Inspect the machinery or equipment to
verify non-essential items have been removed.

* Ensure that all personnel are safely outside danger
zones. Notify personnel that lock out/tag out devices have
been removed and energy will be reapplied.

* Only authorized personnel may remove lock out/tag out
devices or notices.

OM3-80 12/21
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Component Locations

1. AC Junction Box 6. Lube Qil Dipstick 11. Fuel Injection Lines
2. Air Cleaner 7. Lube Qil Filter 12. Starter

3. Coolant Fill 8. Lube Qil Fill 13. Thermostat Cover
4. Alternator 9. Fuel Filter 14. Expansion Tank

5. Belt Guard 10. DC/Control Junction Box 15. Exhaust Elbow

16. Turbocharger

OM3-80 12/21
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Northern Lights Control Panels

Figure 7: Series 3B Generator Control Panel

SHUTDOWN BYPASS SWITCH

This switch bypasses the safety shutdown feature
during the starting process.

ENGINE CONTROL SWITCH

To start the engine, hold this switch in the START
position until the engine is running.

NOTE: Excessive cranking of marine sets equipped
with water lift muffler systems can cause engine
damage.

After the engine starts, release the switch and it will
return to RUN position. To stop the engine, hold
the switch in the STOP position.

OIL PRESSURE GAUGE

The oil pressure gauge shows the oil pressure in
the engine lubricating system. If the pressure drops
below 15 PSI at a speed higher than idling, stop the
engine and investigate.

COOLANT TEMPERATURE GAUGE

Water temperature gauge shows the temperature of
the cooling water. If the gauge registers over 200°F
(93.3°C) or drops below 140°F (60°C), stop the
engine and investigate.

HOUR METER

Keeps track of the engine running time.

DC VOLTMETER

When the engine is running, it indicates the
voltage output of the alternator.

OM3-80 12/21
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Emission-Related Installation & Instructions

Failing to follow these instructions when installing
a certified engine in a vessel violates federal law (40
CFR 1068.105(b)), subject to fines or other penalties as
described in the Clean Air Act.

The installed exhaust system should not create exhaust
back pressure greater than 30” (760 mm) of water for

a turbocharged engine and 48” (1200 mm) for a non-
turbocharged unit, measured at the engine exhaust elbow.

If you install the engine in a way that makes the engine’s
emission control information label hard to read during
normal engine maintenance, you must place a duplicate
label on the vessel, as described in 40 CFR 1068.105.

Operating Procedures

BEFORE STARTING

1. Check the water level by removing the pressure
cap from the expansion tank. In order to give the
cooling water room to expand, the level should be
about 1 3/4 in. (4-5 cm) below the filler cap sealing
surface when the engine is cold. When filling with
coolant, the venting cock on top of the turbocharger
should be opened to ensure that no air pockets form
in the cooling system (see Service Point #14).

A CAUTION: Use protective clothing and open
the filler cap carefully when the engine is warm
to prevent burns.

2. Check the oil level in the crankcase with the dipstick.
The oil level should be between the “waffled area”
and the “o00”. Never allow the level to go below
the “00”. Always add the same viscosity of oil as is
already in the crankcase (see Service Point #1).

3. Check the fuel tank level and open any fuel valves.

4. Disengage clutch, if equipped.

5. Close the seacock, check and clean the strainer and
reopen the seacock.

6. Place the battery switch in the ON position.

NOTE: The battery switch must always be kept ON
while the engine is running. If the switch is turned
OFF while the engine is running, the battery charging
regulator could be ruined.

Starting

1. While holding the Shutdown Bypass switch in the
ON position, push the Engine Control switch to the
START position.

2. As soon as the engine starts, release both switches.
Do not crank the starter for more than 20 seconds.

3. If the engine fails to start the first time, be sure
the starter has stopped before re-engaging. Wait 2
minutes before starting engine again.

NOTE: If there is a governor locked at a specific
speed on the generator set, there may not be a slow
idle function, so in that case operate the engine at
high idle for 1 to 2 minutes before adding load. If
the stand-by generator set is loaded as soon as it
reaches rated speed, this procedure would not apply.

Operating

1.

Check Gauges Often: Oil pressure must be above
29 PSI (if not above 15 PSI within 5 seconds of
starting, the engine should be stopped and the
problem should be explored). Normal oil pressure
is 50 PSI at rated load speed (1800 to 2500 RPM).
Oil temperature should be 115°C (240°F) for normal
operating temperature. The D.C. voltmeter should
read between 13 and 14 volts (26-28 volts, 24 volt
systems).

Check AC voltage and frequency meters (Series 4
Panel). If gauges deviate from normal levels, shut
down the set and investigate.

Check belt for good alignment.

Let the unit run unloaded for a three to five minute
warm-up period before applying load.

. Do not add full electrical load until engine is at

maximum operating temperature.

NOTE: If engine dies while under load, immediately
remove load and restart engine. Turbocharger parts
could overheat if the oil flow stopped.

Shutdown

1.

Move the Engine Control Switch to the OFF
position.

Close the sea cock and fuel valves, and put the
battery switch in the OFF position if the unit will be
off for an extended period.

NOTE: Do not turn the battery switch to OFF while
the engine is running.

OM3-80 12/21
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Operating Procedures

Fill the fuel tank to minimize possible water
condensation problems. Filling tanks at end of day
drives out moisture-laden air.

For Heat Exchanger Engines: If the engine will
be subjected to temperatures at or below 0°C(32°F),
open the sea water pump end cover to drain the sea
water from the system to prevent freezing. The sea
water pump will require priming before starting the
engine.

Observe the hour meter reading on diagnostic gauge/
hourmeter to determine if periodic maintenance is
necessary. Make appropriate entries in maintenance
logs. (See LUBRICATION AND MAINTENANCE
RECORDS Section.)

Perform required periodic maintenance on all other
equipment, as recommended by the equipment
manufacturers.

SHUTDOWNS AND ALARMS

1.

Your unit is fitted with a system to protect it from

high water temperature or low oil pressure.

a. Generator sets have shutdown systems to stop the
engine. They have no warning horns.

b. Other alarms and shutdowns are available as
optional equipment.

NOTE: Do not rely on your warning or shutdown
system to the exclusion of careful gauge monitoring.
Watching your gauges can prevent damage to the unit
and dangerous power losses.

Do the following when your shutdown system is

activated:

a. Check the temperature gauge. If the temperature is
above 205°F (97°C), shut off the engine immediately.

b. Use the Trouble Shooting Guide on pages 22- 24
to isolate the cause of the overheat.

CAUTION: Do not remove the water fill cap of an
overheated engine. Escaping high temperature steam
can cause severe burns. Allow the engine to cool
and then remove the cap slowly, using

protective clothing.

c. Make repairs and restart after the temperature
gauge registers below 180°F (83°C).

d. Watch the temperature gauge regularly and turn
off the unit if the temperature rises above 200°F
(94°C). Repeat the troubleshooting process.

If the shutdown is activated and the temperature
gauge shows temperature within normal temperature
range:

a. Check the engine crankcase oil level.

b. Ifthe oil level is low, fill with recommended lubricating
oil and restart. Watch the oil pressure gauge carefully
and shut off the engine if it does not show a normal
reading after a few seconds of operation.

c. Ifthe oil level was normal, DO NOT restart the
engine. Call your Northern Lights or Lugger
dealer for assistance.

OM3-80 12/21
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Engine Operation

Normal Engine Operation

Observe eagne coofant temperature and engine

oif pressure. Temperatures and pressures will vary Stop engine mmediately if there are any signs of part
betwsen engines and with changing operating conditions, f""""l!;*- Symptoms that may be early signs of engine
temperatures, and loads, See GENERAL ENGINE Profems are.

SPECIFICATIONS in Specifications Section near end of  + Sydden drop in of pressure
manual for temperature and pressure spacificaions for s Abnormal coolant temperatures
your engine. * High marine gear il temperature
If coolant temperature rises above the maximum coolant  * Ynusual naise or vibration

temperaiure (ses Specifications Section) reduce loadon ~ * SUSden loss of power
engne, Unless temperature drops quickly, stop engine * Excessive black exhaust

and defermine cause before resuming operation. * Excessive fuel consumption
* Exgessive oil consumption

Operate the engine under a lighter ipad and af slowerthan  * Fluid leaks
normal spesd for first 15 minutes after start-up, DO NOT

run engne at siow idle unless necessary for maneuvering

out of dock and harbosr.

DO NG (T MET B - 120 DL T

Break-ln Service

The engine is ready for normal operation. However, extra

care during the first 100 hours of operation will result in more
satisfactory long-term engine performance and life. DO NOT
exceed 100 hours of operation with break-in oil. See GENERAL
ENGINE SPECIFICATIONS in Specifications Section near end of
manual for oil pressure and coolant temperature specifications for
your engine.

1. This engine is filled with factory break in oil. Operate the engine
at heavy loads with minimal idling during the break in period.

R0 LA 2

Chask Engiva O

2. If the engine has significant operating time at idle, constant
speeds and/or light load usage, or makeup oil required in the

A=Erigite Dl Lk B—{Hpstick Tube
first 100 hour period, a longer break-in period may be required. ¥ s
In these situations, an additional 100 hour break-in period is
recommended using a new change of engine break in oil and a
new Northern Lights oil filter.
Gamlinsen] o0 mmd gage R 1, DB - B DOFEEA 3400
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Engine Operation (Continued)

IMPORTANT: DO NOT fill above the crosshatch pattern
Do not add makeup oil until the oil level is BELOW the of the engine oil dipstick or the FULL
ADD mark on the dlpstlck FaCtOI’y prOVided break in 0|| mark, whichever is present. Qil levels
required. anywhere within the crosshatch are

considered in the acceptable operating
3. Check engine oil more frequently during engine break- range.

in period. If oil must be added during this period, factory
provided break-in oil is preferred. See ENGINE BREAK-IN
oil in Fuels, Lubricants, and Coolant Section.

IMPORTANT: do not use PLUS-50® Engine Oil during
the break-in period of a new engine or an engine that has
had a major overhaul. PLUS-50 oil will not allow a new or
overhauled engine to properly wear during this break-in

period.
FLUERD e g lrademark of Deers & Comgany

4. GENERATOR SET POWER UNITS

To assure that your engine will deliver efficient
generator operation, start engine and run at rated
load (50% - 70% load) for 30 minutes every two
weeks. DO NOT allow the engine to run extended
period of time with no load.

5. After the first 100 hours (maximum), change engine
oil and replace engine oil filter (A). (See CHANGE
OIL AND FILTER in Lubrication and Maintenance
250/hour section). Fill crankcase with seasonal
viscosity grade oil. (See DIESEL ENGINE OIL, in e CHF Rl
Fuels, Lubricants and Coolant Section).

RGNS LTIl

A Filter

NOTE: Some increase in oil consumption may be expected when low viscosity oils are used. Check oil
levels more frequently when using low viscosity oil).

If air temperature is below -10°C (14°F), use an engine block heater.
Pl 1 S b, DA 3602 1 5 BAFEB 335

6. Watch coolant temperature gauge (A) closely. Pt
If ecolant temperature rises above maximum |

cogiant temperature {see GENERAL ENGINE
BPECIFICATIONS in Specificalions Seclion), reduce
ioad on engine. Check sea {raw} water sirainer

for plugging on heat exchanger engines, Unless d ;
tempersture drops quickly, stop the engine and g, T
determine the cause before resuming operstion,

RO DT LT

A—Loolarg Temperature

Geuge Coalan Tetgerstue Gauge - Seclromkaly Conlioked Sngi

patisn &1 meod pagn Pl i EO OB 1 W AFEEN S-S

OM3-80 12/21
15




Engine Operation (Continued)

T, Check paly-ves bed for proper abgnmaent and seating
in pulsy grocves,

Twro zine plugs (A} are instafled in the sea water
cooling system to help nectrabze the comosive action
of sak water on intemal cavities of marine engine
components. The reacton of the zine, when expozed
to the salt water, causes the plugs o deterionste
instead of critical engine components.

8. Aftor the fist S0-—100 hours or 2—4 wooks of
operation, remave zint piug form each heat exchanger
and cap {8} and inspect for corresion to get an idea
of rate of deteroraton i sea waler,

if rate of corrosion is sBght at S50—100 hours or

2o wrmeks indiml inspection, 2nc plugs should be

inspected at 250 how Intervals thereafter, {See A—Zine Pl B—nd Cap
BSPECT AMD REPLACE ZBC PLUGS in Lubsication

& MaintenanceR28) Haur Section)

Engaging And Disengaging From PTO (If
Equipped)

CAUTION: Entanglement in rotating driveline
can cawse serious injury or death, Keep shield
on PTO driveshaft between clutch housing and
the engine driven equipment at all times during
angine cperation. Weer close fitiing clothing.
Stop the engine and be sure PTO driveline is
stopped before making adjustments,

T2 N1 ALaE

CAUTION: Metal surfaces of PTO housing may be
A Fiot to the touch during operation of al shutdown. Aunie Erfanplement

The cotional frant power take-off (PTO)
fransfers engine power to awdliary equipment or moving Lruu&ﬂmg::m x;::\;:;nﬂmﬂmwm

COMPONEMS.

The FTO clutch is electic and engaged by a switch.
Engage Gen-5ef engines at no load rpm.

COIROE 1, D0 i 10 0E0EC 2

Cold Weather Operation

Addibonal information on cold weather operation is @
available Fom your engine dsiributos or authorized E

it

sericing desler,

Some engines are equipped with an aF intake heater
wiitich will make starting the angine easier @ oold weather,
If eguipped, follow steps 1- 3 as Ested under STARTIMG
THE EMGEME, eardier in this section.

T HE—LI M- EARTD

Synthetic oils improve flow at low temperatures, espociady @

i arctic condlions, Sferding Fue is Fammahia

nc.tumu: Starting Auld is highly flammabila.
DO NOT use starting Tiuld on sngines squipped
with alr intake heaters,

DO NOT use starting fluid near fire, sparks,
or flames. DO HOT Incinerate or puncture
& starting fluld contalnsr.

OO, () (T -1 AT A
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Engine Operation (Continued)

A 12-volt booster battery can be connected in paraliel wath
batteryiies) on the unit to aid in cold weather starting.
ALUMEYS use heavy duty jumper cables.

ﬁt AUTION: Gas given off by battery is explosive.

Keep sparks and flames away from battery.
Before connecting or disconnecting a battery
charger, turn charger off. Make last connection
and first disconnection at a polnt away from
battery. Always connect NEGATIVE (-) cable
last and disconnact this cable first.

IMPORTANT: Be sure polarity is correct before making
connections. Reversed polarity will damage
electrical system. Always connect positive to
positive and negative to ground. Always use
12-volt booster battery for 12-volt electrical
systems and 24-volt booster batterylies) for
24-volt electrical systems.

1. Connect booster battery or batteries to produce the
required system voltage for your engine application

NOTE: To avoid sparks, DO NOT aliow the free ends
of jumper cables fo fouch fhe engine

2. Comnect one end of umper cable o the POSITIVE {+)
post of the booster battery

3. Connect the other end of the jumper cable o the
POSITIVE (+) post of battery connected to starter.

d4. Connect one end of the other jumper cable o the
MEGATIVE (-} post of the booster battery.

5. ALWAYS complete the hookup by making the last
connection of the NEGATIVE () cable to a good
ground on the engine frame and away from the
batteryies).

6. Start the engine. Disconnect jumper cables I4-Voll Syslam
immediately after engine starts. Disconnect
NEGATIVE {-) cable firsl. B—12-Voit Machine Battery C—Booster
Jies) [—Caibde o
B—13-voit Booster Battery
{ies)
R, Fos
OM3-80 12/21
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Engine Operation (Continued)

Welding Mear Electronic Control Units
IMPORTANT: Do not jump-start engines with arc

welding equipment. Cumrents and voltages are
too high and may cause permanent damage.

Disconnect the negative (-) battery cableis).,

2. Disconnect the posiive (+) battery cables).

Connect the positive and negative cables together. Do
mof attach to vehicle frame.

Clear or move any wiing harness sections away from
welding area,

Connect welder ground close to welding point and
away from controd units

After welding, reverse Steps =5

[EdERY ECLING 18- 14805

B

Keep Electronic Control Unit Connectors
Clean

IMPORTANT: Do not open control unit and do not

]

clean with a high-pressure spray. Moisture,
dirt, and other contaminants may cause
permanent damage.

Keep terminals clean and free of foreign debris,
hoisture, dirt, and other contaminants may cause the
terméinals to erode over tme and not make a good
electrical connection,

If a connector is not v use, put on the proper dust cap
O an appropriate seal o protect it fom forelgn debris
&nd moisiure,

Controd units are nof repairabie,

Since control units are the components LEAST likely
o il isolate fikere before replacing by completing &
dizgnostic procedure. {See your John Deers dealer)

The wiing hamess terminals and connectors for
electronic control units are repairable,

OM3-80 12/21
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Lubrication and Maintenance

Lubrication and Maintenance Service Interval
Chart—Propulsion and Prime Power Units

Lubrication and Maintenznce Service nervals
CailwBefore | 350 Howrdd | 500 HourN2 | 2000 Hourf2é | Service As

ftam Every Starfup Month Month Month Roquened
Check Engine O Leved and Condant Leval *
Check Sea Wiater Stranar *
Check A Cleanar Dust Unlaadar Valee & Resriction indicatar .
Gl 4
isus Wistkeround Inspecion .
Crean Water From Fusl Fibar + +

Cherge Engine Oil And Replass Ol Filter ®
Sefvice Are Extinguisher

Service Batlery

inspect sl Faplacs Zing Flugs :
Chieck Bedt Tension and Waer (Manua Tensioner) )
Checl Engine Mounts

Raplacs Crankcase vant Fimr [ Equppad)
Clean Crankoesa Wenlilabon Assernbly

Check A Intabke Hoses, Connecions, & System :
Repacs Fusl Fillsr Elements

Chech Aubomatic Ball Tenstoner and Bl Wear

Chieck Codling System

Ciogdent Solution Anabesis-fAcd SCAS e ragured

inspect and Claan Heat Excheanpar Cona and Aftarcoar Cora
HF Equipped)

Checl Engine Spesads

Chisck Engine Electricd Ground

Chieck Cronbshalft Vibration Deamper [B-Cylindar) *
Prassure Test Coobng System
inspent end Repar Sea Weler Fump

Checloand Adjust Engine Vaive Cearancs B
Fiash Aind Refll Coollng Systam © E
Tas! Thermoshals *

Ak Coalert *
Raplacs Ar Cleansr Element '
Gevice Dry A Cleaner Elament
Rapoca Atarngtor Drrea Beit
Check Fromt FTOHIF Equipped] *
Blieed Fusl System *
¥ Boplos prmany sir cloaenar eemanl whan resbiclon indhoalor stows ¢ vamem of 625 men (52w HID o when

Fasel bullon Ras popaed L (BORESEMTS £ AFRES oafy

“Chevga e of for the firal fose bafore 100 frours maeknon of (haek-n) cpoambon, e svey 2680 hours therafiar, &

Jotr Does PLUS-S0 or ACEA-ET, ACEA-F8, ACEA-E5 or ACEA-F4 of in aed slong with e soecifed Jehn Deany of

1Moy, the of change indsrad may be exdanded by 50 porcont fo 375 hotm,

“ W Johfy Deers COOL-GARD i used, He fushing infervel mey bo axtanded fo 3000 hours or 38 monfis. IF John Deers COOL-GARD
iz uead and fha coolnd i Bsiad ennually AND adaifiras BE BOBNIENAT &8 meedad by &I0AT & supdiemenisl coan addike, e

Arghing intanal may bo exfended o 5000 hours or 80 monlhe, whichewer oot fine,

LA D b R0 R 151 Ba L3111
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Lubrication and Maintenance (Continued)

Lubrication and Maintenance Service Interval
Chart—>3Standby Generator Sets

Lubrication and kaintenance Service Intervals

DailyBefore | 250 HourtE | 500 HMowrMZ | 2000 Mour2d | Service As
them Every Starstup | Month Manth Kotk Reduired

Oparate Enging gt Rabed Spsed and 5% —T0% Leadfora
tdinirnom of 30 Minutes, Parfom svery 3 weshs

Check Engne Ol Lavel and Cocdant Levsl *
Checl Sea Wiatar Srainar .

Checl A Cleanar Duat Unbaader Valve & Festriclion Indicslor v
e 4

Vise Welkaraund Inspachon
Crain Water From Fusd Filkar * *
Change Engine O And Replece O Filier ® .
Service Fire Exirguisher .
Service Battery -
inspect ard Rapdecs Jinc Flugs
Checl Bell Tension and Waear (Manual Tensiones) "
Check Engine kounis -
Raplass Crankcase vent Fiter [IT Equipped]
Clean Crankrass Vanblebon Sssembly :
Check Ar | ntake Hoses, Connectons, & Systern -
Raplaos Fual Filler Elmants "

el dutanmane Bab Tapoinner and
sl BULD Hat =t =

Check Cooling Systern
Coent Sciubon Anaksis-Add 5085 o requred :

Inspect and Clean Heat Buchenger Care and Mtercacter Cang '
(IF Equipped)

Chiecl: Engine Speacds "
Check Engne Elecrics Ground .
Check Crenbishaft vibration Dempar [G-Cylindan) *
Frassure Test Coobng System *
Inspect end Repar Sea Waler Pump "
Check and Adjust Engine Vave Claarsnce b
Fash And Resl Coalig Syslair - *
Tast Thermostats *
Akl Conlant
Raplace Air Cleanar Elsment .
Service Dey A Claaner Elerma .
Rapecs MAbsrnetor Crive Bell *
Check Front FTO GF Equipped) *
Bleed Fusd Syaiem '
* Reniscs arimen air cieanas slamand shan Reiriction inakealor sPows 8 vacuum of §25 mo ¢52 n HAD

by s aolioe hemai by slaincs B sl o e b P Bead Bans Bl mmﬂm Fatarrdad 5T ahansn fdameed F STE e e cnem B
AU T gl 8 AT LAY Phdy o PR L R L G P AL PR A PR . LM AL PRI o A B L G AT A T = T AP AL L

Lgpd i Joh Deore PLUS-50 of ACEA-ET, ACEA-EB, ACEA-ES or ACEA-E4 off I+ used siong with the specilied Joln olf iy

5 pead gad i copland (3 stad sanuatly AND agalives e eplanisnad &2 masthad by &0t & Ssupniemenls)l coolnd adtdve, Iha
Nualdng irderval may be adenced & 5000 houra of 80 monals, awhichever occors fired.

]
>
¢

QO DA DR EF - 10 ZN00T 11
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Lubrication & Maintenance/Daily

Daily Prestarting Checks

D the following BEFORE STARTING THE EMNGINE for
the first ime each day:

IMPORTANT: DO NOT add makeup oil until the ofl
level is BELOW the add mark.

Dapending on application, ol clpstiex (A) and ofl fllar
cap {8) may be located on either the |eft or the right side
of engine, |n addition, ol may be added at rocker am

filler cap {C}.

1. Check engine of level on dpstick (&), Add a5 required,
using seasonal viscosity grade oil, {See DIESEL
EMGNE CdLin Fuels, Lubricanis, and Coolant Seciion

for oil specifications. )
IMPORTANT. DO NOT fill above the top mark on

the dipstick. O levels anywhere within
crosshatch (D) are considered in the

P i RiG P S

acceplable operaling range. %
AeDipatick CoFipeker Asm Filler Cap
B gt Side Ol Faler Cap D Crosshaten On Ol Dipstick
|
PR
e &
&
3
1
I
#
£ &
Fockar Arm Covar Fller Cag
o™i
-
3
%
A
z
OB Lavel an Chasiich
Lol bkl @ gl g Raiia e, D0 00303 - 10- 20801 3104
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Lubrication & Maintenance/Daily (Continued)

TEE BSOS

A—Engine Top Tank

A A D L e BT

Rz TR, DU 2 - 1 DELAA 3

IMPORTANT: A restricted or clogged sea water strainer
will result in hotter than normal {or overheated) “:‘jj_
engine coolant and marine gear ofl temperatures. ;

3. The sea water strainer should be checked dally and
cleaned as required, depending upsn the cperating ]
environment. l a g
E
S :
L 3
L~ g
fan Wieler Sraimer
pamlisgin] S S gagn Fce16e B, Do DA 05 - 18- D ke 28
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Lubrication & Maintenance/Daily (Continued)

4. IFequipped with air intake restristion idicator gauge
(&), check gauge to defernive if alr cleaner needs to
be serviced. The reset button will pop up when air
cleaner nesds to be serviced.

IMPORTANT: Maximum air intake restriction is 525
mim (25 in Ha0) A clogged air cleaner element
will cause excessive intake restriction and a
reduced air supply to the engine.

5. Make a thorough inspection of the engine
compartment. Look for ol or coofant keaks, worn drive
beits, loose connections and frash build-up. Remove
frash buildup and have repairs made as needed if
feaks are found,

NOTE: Wipe af fifings, caps, and piugs before
perforrming any maintengnce fo reduce the

chance of system confaminalion,

Inspact:

« Engine shields and guards for fmsh hulld-up

+ Ajrintake system hms nd connections far cracks
and lkose clamps.

+ Altemator drive belt for cracks, breaks or other
damage.

+ Water pump for coclant leaks.
» Coolant system for leaks.

NOTE: I s mormal for a srall amount of lakage lo
ocour a5 the engine cools down and parts contract,

RO BT —Lib—12FEEID

Air irdaiie Resindion S auge

A—Akr Intake Restriction
Gauge

Excessive coslant leakage may indicate the need to
mphea!hewﬂarpunmm: Ecuﬂa-:rjwrungﬂu

SiEABUEGT OF 2eRaCIng dealer for repais.

Move switch to “ON° position and chedk instruments
for proper cperation. Tum key switsh “OFF”

Refar to manuﬁmturen‘it Eterature for

!;lE’llEri'-'.l-'l.ll set Hilfﬂl"'"ﬂ: rEcomEnendalions.

T B (B 0300 -1 20N 3y
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Lubrication & Maintenance/250 Hour/6 Month

Changing Engine Ol and Repiacing Ol Fiiter
NOTE: Change engine ofl and fiffer for fhe first time

before 100 hours maximoun of operation, then
avary 250 hours thereafler.

If John Desre PLUS-50™ or ACEA-ETEGESES angine
ol and a John Desrs off fiter are usad, the oil and filter
change interval may be extended by 50 percent or to 375
haurs.

IMPORTANT: If using BIODIESEL blends greater
than B20, shorten oll change mberval to half
the recommended service interval or monitor £ Dan Crain B
engine ofl using OLSCAN to ensure that fuel o N
dilution does not exceed 5%.

GBI I T L R

2. Remove oif pan drain plug (arrow),
NOTE: On Gen 3l angines used a5 sfandby unis, P plug ¢ )
ol and ffer change can be exfended fo 350 3. Drain crankease oif from engine while wam.

is allowed beyond 350 hours, NOTE. Drain piug fotation may vary, depending

an the application,
CILSCANT™ gr QILSCAN FLUS™ & a John Deers
sampling pregram to help wou monitor machine
perfomance and identify potential problems before
they cause sericus damage, DILSCAN™ or QILSCAN
PLLEZ™ Kits are availabie from your Johe Deers dealer.
O samples should be taken prior to the ofl change, Refar
to instructions provided with &,

To change engine oil and oil filter;

1. Rum engine approximately 5 minutes to warm up oll.
Shut engine off.

PLUES0 = 4 drademank of Ceere & Comg any
QILECAN & & treabrmant of Deare & Company
CHLETAN FLOUE i & adermart of Deere & Comany

Tl g e pagn 0 B, DGR -1 B-JEFEE 10
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Lubrication & Maintenance/250 Hour/6 Month (Continued)

4. Tum fitter elemant a suitable filter wranch to
remove. [:Iiumrdcf‘m
NOTE: Deparnding off engine appiication, off fiter
meyb&kmﬂgdm afiar side of 1he ahgine in
a high- or low-mount lpeabion.

IMPORTANT: Filtration of oils is critical to
prapsr lubrication. Always change filtar
regularly. Use fiker maating Northern Lights
parformance specifications.

5. Apply ciean engine ofl to the new féter at the Inner (B)
and owter (C) seals and 1o filter threade.

. Wipe both seaing surfaces ofthe header {D. E} wih a
ciean rag. Ensure that the nofches in dust seal {F) are
properiy mstalled in the slots of the housing, Replace
if damaged.

MPORTANT: Whan installing filisr alamani, HAND
THGHTEN A filter wrench may be
used for REMOWVAL ONLY.

7. Instalf and tighten off fitter by hand untl WW
dust seal (F). DO NOT appll_.r an edtra 304 1o
after gasket contact as done with standard filiers, Al e Sealy

-] ot s 1 [ a
O, ISFEDEE RIFRIIEY PO R BNLA ELACUL D,

et Sl 5 2 B0 1D

A8 — L2 CTT

20 Pan Dran

Flug With Coppear

Wiseher-—-Torgue. e T R (52 )
OF Pan Crain Piug With

ORing-—-Torgue S0 R (AT T

Al Fiter Elemant D—=%eaiing Surface On Header
B—inner Seal E—Seading Surface On Header
C—Owter Sead F—Dust Seal

Fled 2B — L2 i 2

o Fter Woandmg Header
Catizrl an wax pagn R 9 ], DO R0 -] S8 FER 340

4. Fill engine crankcase with comect John Deere engine
oll through rockes arn cover opeaing (A). (Ses
DIESEL EMGIME OIL i Fuels, Lubricants, and
Coolant Section for determining correct angine of )

Ta determine the sorrect oil fill quantity for your engine,
see ENEJHE CRAMKCASE QILFILL GJAHTITIES i

[ e T
Ill- EFUII-IIJII ST LR LR II_II.I

IMPORTANT: Immediately after completing any
oil change, crank engine for 30 seconds
without permitting engine to start. This will
help insure adeguate lubrication fo engine
components before engine starts.

NOTE: Crankcase of capacily may vary shightly
ALWAYS B crenkcase within crosshalich marks AeeeFoekes A Cover Oil Fller
on dipslick, DO NOT overfl, Opening

10. Start engine and run to check for possible leaks.

11. Stop engine and check oil leve! after 10 minutes. Oif
fevel reading should be within crosshatch on dapstick.

Fodbe D0 1 L HFEEn 203
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Lubrication & Maintenance/250 Hour/6 Month (Continued)

Servicing Battery

ﬁ'ﬂ AUTION: Battery gas can explode. Keep sparks
and flames away from batteries. Use a flazhlight
to check baftery electrolyte level,

MNever check battery charge by placing
a metal object across the posts. Use a
volimeter or hydrometer.

Ahways remove grounded NEGATIVE (=) battery
clamp first and replace it last

WARMNING: Battery posts, terminaks, and related
accessones contam lead and lead compaunds, chemicals
known to the State of California to cause cancer and
reproductive hasm_. Wash hands after handling.

1. On reguiar batteries, check electrobte level. Fili each
cell to bottorn of filler nack with distiflad water.

NOTE! Low-mainlenancs oF maimienance-free baltenes
should require [itle additional sendce. However,
elpcirolte fsvel can be chacked by culling the
cenler section of decal on dash-iine, and rewnoving
call plhigs. If neceszarny: add clean, soff waler
o bring level to boifom of filer neok.

2. Keep hatteries clean by wiping them with a damp
cioth. Keep a# connactions clean and tight. Remove

Lo bivoral i sazel g

TEI0d — L2 B

Exploding Bxlleny

any comosion, and wash terminals with a solution
of 1 part baking soda and 4 parts water. Tighten all
connections securehy,

NOTE, Coat beitery farmingls and conmechars
with g mixfure of patrofeum jelly and baking
soda fo retargd comasion.

3. Keep battery Rlly changed, especially during cold
wizgather, i a battery charger |5 used, tum charger
off before connecting charger to batteryies). Altach
POSITIVE {+) battery charger lead to POSITIWVE {+)
battery post. Thea attach NEGATIVE (=) battesy
charger lead o a good ground.

R ROa4T 02580 - 10T 0MAY I E-112
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Lubrication & Maintenance/250 Hour/6 Month (Continued)

A

CAUTION: Sulfuric acid in battery electrolyte is
poisoncous. | is strong enough to burn skin,
eat holes in clothing, and cause blindness

if splashed into eyes.

Avoid the hazard by:

b

Filling batteries in a wellventilated area.
Wearing eye protection and rubber gloves.
Avoiding breathing fumes when
electrolyte is added.

Avoiding spilling or dripping electrolyte.
Use proper jump start procedure,

If you spill acid on yourself:

1.
Z.

3.

Flush your skin with water.
Apply baking soeda or ime to help
neutralize the acid.

Flush your eyes with water for 10-15 minutes,

Get medical atiention immediately.

If acid is swallowed:

1.
2

3

Drink large amounts of water or milk.
Then drink milk of magnesia, beaten
egqgs, or vegetable ol

Gel medical atbtention immediately.

I freezing weather, run engine at least 30 msutes to
assure thorough mixing after adding water to battery.

If necessary o replace batteryes), replacements mist
mieal or excesd the followng recommended capaciies at
S8 (R

Epaciication

12 vl Fandkerd i.'.i.ii“;-
Shartar—Cakd Cranking
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Lubrication & Maintenance/250 Hour/6 Month (Continued)

Inspect and Replacing Zinc Plugs

Two zine plugs (A) are installed & the sea water cooling
system 1o help reduce the corrosive action of sak & the
spa water. The reaction of the Zine o sea water causes
the plugs to deteriorate, instead of the maore crtical
cooling system parts. Therefore, the Hne plugs MUST BE
inspected every 250 Hours.

MNOTE! Zine plugs are oeated in each heat exchanger end
cap and are mountad on hex-head pipe plug.

1. Remove zing rod from each end cap (B} and ohserve
condiion of each.

2. Tap the zinc rods fghtly with a hammar. If rod flakes
apart when tapped, install & new zinc pleg.

P Firvt: Pluge B—End Cap

—

.ln-s.:ll Zae Augs - § Cuviindar

R 2 30 B0 1

R SV B e e D ERTRI 1D

ekl Reooe sk i el Ut e S

3. Measure #ine plugs (&) to determine the amount of
erosion an kength (B) and cuter diametar (&)

If lengti ls less thans 159 mm {063 in) or outer diameter
is less than 4.8 mm {0189 in.) on either plug, replace all
2ine plugs.

NOTE: 2ine plug mew part dimensions are 37.8 mm (1.25
in} kg and 8.5 mm (038 i) aufer digmeder,

A—Measure Jnc Plugs G—Measure Dismeter
B—Measure Length

T
Iy

Zine Flug Emsion

©

e |

FOE T e L b TS RS
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Lubrication & Maintenance/250 Hour/6 Month (Continued)

Checking Belt Wear
1. Remaove belt guard (&),
2. Swing tensioner arm () to remove ali bed slack.

3. Remove and inspect befl for cracks, Faying. or
strefehed-cut areas. Replace If necessany.

NOTE: Whie bell Is removed. Inspect puleys and
bearings. Rotale and feel for hard furning or
any unusual sounds. N puflevs or beanings need
replacameant, see your John Deers dealer,

4, [f tensioner has been removed, tighten fensioner
mountEng cap sorew (B) to 70 Nom (52 b-f).

9. Instal belt guard.

A—Belt Cusrd C—Teneioner Arm
B.MoLnting Cap Serew

Checking Engine Mounts

IMPORTANT: Use only SAE Grade § or higher grade
of hardware for engine mounting.

1. Check the engine mounkng bolts on steppodt frame and
&ngie block for tightness. Teghten as necessany.

2. Inspect overall condtion of vibration isclatoss, If
eguipped. Replace isolators, as necessary, if ubber has
deteriorated or mounts have cofapsed.

A S e Z T

Check Mo Aoks

R 1866, (0T - 1928 M 3111
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Lubrication & Maintenance/500 Hour/12 Month

Replace Crankcase Vent Filter
1. Remove screws (4)and remove the crankcase vent lid.
2. Remove old filker end discard.

3. Install new fiter Inbo crankcase vent holuskng and snap
into place.

4. Inestal fid and ook down soreas.

BTl

el B TR

o
&

RIS

FEDEce Crankcdse Wam Fier
R B 1 Q000G -1 B TFER 310

Checking Closed Crankcase Vent System

1. Imspect hoses (AB) (Chand of drain line (D) for kinks,
blockage, or other darmage.

2. Inspect crankcase fitting (E) for damage and make
Lure it s not plugged.

3. Wenly that the crankcase vent syslem bypass post (E)
is nat plugged.

4. Inspect lurbocharger compressor coupsng for cracks,
blockage or other damage,
A—Hose, Compressor to Filter  D—408| Crain Line
Housing E—Crankcase Yent System
B—Hose, Rocker Arm Cover to Fiting
Fiter Housing
C—Haose, Qil Orain

OM3-80 12/21
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Lubrication & Maintenance/500 Hour/12 Month (Continued)

Replace Fuel Filter

aul.rnnu: Escaping fluld under pressure can

penetrate the skin causing serious injury. Relieve
pressure before disconnecting fuel or other lines.
Tighten all connections before apphying pressure,
Keep hands and body away from pinholes and
nozzies which elect Nulds under high pressere.
Use a piece of cardboard or paper to search
for leaks. Do not use your hand.

¥ any fluid is injected inlo the skin, it musi

be surgically removed within a few hours

by a doctor famiiar with this type injury or
gangrene may result. Doctors unfamiliar with
this type of injury may call the Deere & Company
Medical Department in Moline, linoils, or other
knowledgeable medical source.

1. Clese fuel shut-off vabve at boliom of fuel tank (not
Blleestrated).

2. Clean entire area surounding fuel filler assembly o
keep debrs from entesdng fuel system.

3. Loosen dram plug and ale vent screw. Drain fsel info
# switable container,

4. Flrmiy grasp the fiter or filer housing and rotate it
clociowise 14 tum (when viewed from the top to remowve
from base,

5. Inspect filter mounting base for cleanliness. Clean as
required,
NOTE: Raizsed locafors on fid filter cenisfer must

be i properly with stz in mounfing

b et i ;

o K -
25T il WY

FO T B8 L IE0E 2

ko T oy
Fras "

B. Ingitall new filter element onto mounting base. Be sure
element i propedy indexed ard firmly seated on base. i
may be necassary to rotate Mitar for cormect allgrniment.

If equipped with a water separator bowd, remove separator
bowl from filter slament. Drain and clean separator bowd.
Dry with comprassed air. Install bowl onto new filter
alement. Tighten securedy.

7. Align keys on filler alamant wilh siols in filter basa.

8. Install retaming ring onte mounting base making cedain DD ain CoeFilter Bage
dust seal i in place on filler base. Hand tighten ring B—FitteriFlser Housing

{about 173 twrn} until & “snaps” mio the detent. DO NOT

overtighten retaining ring.

. - L eppe 3. Open fel shut-off valve, Whenever the fusl system
NGTE: The proper instaliation i indivated when 8 Tick™  pohsan gpened up for service (lines disconnected or

is heart and a relegse of the refainimg ring /s felf, fiters rermoved). it wil be n o air from the
A plug is provided with the new element for system. (See BLEEDING THE FUEL SYSTEM i Senvice
plugging the used element, as Reguired Section.}

B B0 OO0 -1 21 3FER 311
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Lubrication & Maintenance/500 Hour/12 Month (Continued)

Replacing Fuel FilterMWater Separator

CAUTIOM: Escaping fluld under pressure can
penefrate the skin causing seriows injury. Relieve
pressure before disconnecting fuel or other lines,
Tighten all connections before applying pressure,
Keep hands and body away from pinheles and
nozzies which sject flulds undar high pressure.
Use a piece of cardboard or paper to search

for leaks. Do nof use your hand,

i fluid i= injactad into the skin, it must
ba?rﬂnily removed within a few hours

by a doctor famiiar with this type injury or
gangrene may result. Doctors unfamiliar with
this type of injury may call the Deere & Company
Medical Department in Moline, [Binois, or other
knowledgeatde medical source.

1. Close fuel shut-off valve at bottorn of fuel tank (not
illustrated).

2. Clean entire area surrounding fuel filler assembly o
keep debris from entering fuel system.

3. Disconnect water in fuel sengor,
4. Drain fuel into 2 sufabie contamer,

&. Firmily grasp the filter or fitter housing and rotate it
courterclockwise 1M tum. Remove ring with filter aelement
(N

8. Inspect filter mounting base for cleanliness. Clean as Fuef FilarWhter Separsiar - 4045 Engie
required,

NOTE: Raised locafors on fuel fiter canizhers must
e indaxed properly with slots in moomfing
baze for comect insfallafion,

T. Install new filter element onto mounting base. Be sure
alement s propedy Indexed ard Armly seated on base. |t
may be necessary to rotate filker for comact alignment.

8. Align keys on fiker alement with siots in filter base.

9. Imstall retaking ring onto mounting base making certain

dust seal is in place on filler base. Hand tig htnnrilE
{about 1/3 turn) until & “snaps” nto the deteat. DO NOT
overtighten retaining ring.

R 3 iy —Lin-—15F BB

A—Electrical Connector C—Fikter Base
NOTE: The proper inslallation s ndicated when a "ciick” B—Lrain D—Fl8erWater Soparator
is heard and 2 release of the refaining ring is fak,
A pheg iz provided wigh the new element for filters removed), #will be n to blead air from the
plugging the used eismeant, system. (See BLEEDING THE FUEL SYSTEM in Senvice

10. Connect water in fuel sensor. as Required Section.}

11. Open fuel shut-off valve. Whenever the fugl system
has been opened up for service (lnes disconnested or
P 1560, 0 S -1 1 3FER 2t
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Lubrication & Maintenance/500 Hour/12 Month (Continued)

Checking Belt Tensioner Spring Tension and
Belt Wear (Automatic Tensioner)

Belt dive systems equipped with automatic {sping) bel
tensioness cannol be adjusted or repaired. The automatic
belt tensioner i designed to maintain proper be® tension
overthe |ife of the belt. If tensioner spang tenslon s not

within specification, replace lensicner assembxdly.
Checking Bell Wear

The bel tensioner is designed to operate within the lmit of
arm movement provided by the cast stops (A and B} whan
correct belt length and geometry is used,

Visualy inspect cast stops (A and B) on belt tensioner
assembiy.

Ifthe tensioner cast stop (A) on swing am & hitting sither
fixed casi slop (B}, check mounting brackeds (akemator,
belt tensioner, ider pulley, ete,) and the belt izngih.
Replace belt as needed (see REPLACING FAN AND
ALTERMATOR BELTS in Service As Reguired Seclion).

Checking Tensioner Spring Tension

A bell tension gauge will nat give an accurale measuse of
the bed tension when automatic spring tensioner Is used.
Measure ensioner spring ension using a Worgue wreach
and procedure outlmed bebow:

i. Refsase tension on belt using a long handed 12 inch
drive taol in square hole in tensioner arm. [(Eadier
tensioner arms have bolt in place of square hole, and
require breaker bar with socket) Remove be® from

pulleys,

NOTE: Whike belt is removed, inspect pulleys and
Eearings. Folate and fesl for hard furring or
any unusual sounds. ¥ pulisys or bearngs nesd
replacemant, see your JJohr Deare dealer,

2. Release tension on tension arm and remove drive tood.
3. Put a mark (A) on swing amn of tensioner &s shown.
4. Weasure 21 mm (D.83 in.) from (4} and put a mark (E)

on tensioner mesnting Base,

5. Instali torque wrench {C) 5o thal it is aligned with
centers of pulley and tensloner. Rotate the swing
arm using a torgue wrench until marks (& and B) are
aligned.

6. Record torque wrench measurement and compare

with spacification below. Raplace tensioner assambly

as required.

Sipeng Tension—Tarqua .. B .22 Mo (138 B

NOTE. Threads on bek fensioner mller cap screw
ara LEFT-HAND threads

A—bark On Swng Arm G—Torgue Wrench
B—alark {n Tensboner
Mounting Base

R B0 — L 301D

A— Tengioner Cast Stops B— Fixed Cast Stops

tariy an Tensioner

11 W

Rl 157 45—

B2 [ —Lih—lsiig ]

PO 48—l -1

R iBsEd (B 035E 161 3FERI 3]
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Lubrication & Maintenance/500 Hour/12 Month (Continued)

Checking Cooling System

A

CAUTION: Explosive release of flulds from

pressurized cooling system can cause
serious burns.

Shut off englene. Only remove fller cap when
cool enough to fouch with bare hands. Slowly
ioosen cap fo first siop fo rafleve pressure
hefore removing completely.

IMPORTANT:. Air must be expelled from cooling

systam whan system is refilled. Loosen
temparature sanding unit fitting at rear
of cylinder head or plug in thermostat
housing to aliow air to escape when fil
Bystem. fitting or plug when al
the air has been expeled.

1. Check entire cooling systerm for keaks. Tighten all
clamps seclUredy

-
B

4 ALK

Thoroughly inspect ali coofing system hoses, Replace

hoses when hard, fimsy, or cracked,

03471 0 55A0 -1 Tiee DE-11
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Lubrication & Maintenance/500 Hour/12 Month (Continued)

Replenishing Supplemental Coolant Additives [SCAs) Between Coolant Changes

IMPORTANT: Do not add supplemental coolant
additives when the cooling system is drained
and refiiled with John Deers COOL-GARDS

NOTE: if sysiem is to be illed with coolant thet does not
condaln SCAs, the coofant mus! be precharged.
Determing the iolal system capacily amd premix
wikh 3% John Deere Coolart Condiifamer,

[ — —
Through time and use, the concentration of coolant = a1y s
additives is gradually depleted during engine operation. i
Feriodc replenishment of inkibitors is required, even when
John Deere COOL-GARDE is ysed, The coolng sysiem
must be recharged with add@ional supplemental cociant I
addiives available = the form of Bouid coolant condi@ioner, nzn

Maintaining the comect coolant conditioner conceniration i
{3CAs) and freeze point is essential in your cooling ) AGEZH
system to protect against rust, liner pitting and corrosion, Cpata Cbact

and freeze-ups due to incorract coolant d#ution,

John Deere LIQUID COOLANT CONDITIONER is
recommended as a supplemental coolant additive in
John Deere engines.,

DO MOT mix one brand of SCA with a different brand.

Test the coolant sclution at 500 hours or 12 months of
opedation using edher John Deere coolant test strips o
a COOLSCANE or COOLSCAN PLUSE analysls. Ifa
COOLECANE or COOLSCAN PLUSE anaksis |s not
avallable, recharge the system per instructions printed on
fabel of John Deere Liguid Coolant Conditioner.

IMPORTANT: ALWAYS maintain coolant at comect
level and concentration. DO NOT operate engine
without coolant even for a few minutes.

If frequent coolant makeun is required, the L,
glyeol concentration should be checked with JTOF 298 ConlanbBalian: Taster
JTO7298 CoolantBattery Tester to ensure

that the desired freeze point is maintained,

Follow manufacturer's instructions provided If other coolants are used, consult the coolant supplier
with Coolant/Battery Tester, and fofiow the manefaciurers recommendation for use of

suppiemental coplant additives,
Add the manufacturers recommended concentration of See DIESEL ENGINE COOLANTS AND
supplemental coalant additive. DO NOT add more than s

ROETE —UR—0EDECDT

RN B 3 L DE T

BUPPLEMENTAL ADDITAVE BFORMATION for
the recommended amaunt. proper mixing of cookant ingredients before adding to the
The use of non-recommended suppiemental cootant cooding system.
addiives may result in adddive drop-out and gelation of
the coolant.

COOLEARD & 4 ragistened frademark of Deers & Company
COOLSTAN 8 & regisared! [rsdemed of D8ess & Comgany
COOLSTAN PLUS v & mpsfamd ademark of Deers & Comgany
COOLSTAN FLUS i3 & episfaad fradamark of Ceera & Coampany
DR, D000 1021 1023011
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Lubrication & Maintenance/500 Hour/12 Month (Continued)

Testing Diesel Engine Coolant

Maintainig adequate concentrations of ghyeo! and
inhibiting additves in the coolant is crtical to protect the

anpy ety el el e wehmey sl nb eammlam  m e sl
SN gD mnG COGanNy Syl agmintl woading, cETosIon,

and cyinder liner arosion and pating.

Test the cocfant solulion at intervals of 12 manths or less
and whenever excessive coolant is lost through feaks or
overheating.

Coolant Test Btrips

Coolant test strips are available from your John Deere
deater. These test sirps provide & simple, effective
method to check the freeze point and additive fevels of
your enging cootant,

Compare the results to the supplemeatal coctant additive
{SCA) chat to determine the amount of inhibiEng additives
in your coctant and whether more John Deers COOLANT
COMDITIONER should be added.

COOL3CAN Or CODLSCAN PLUS

Fora more thorough evaluation of your coolant, perform
& COOLICAN or CODLICAN PLUS analysis, See your
John Deers dealer for mformation abowt COOLSCAN or
CODLICAN PLLS,

petlxnle iRl clet LR e ST R

Remove, Inspect and Clean Engine Heat
Exchanger Core

IMPORTANT: Initially remove and inspect the engine
heat exchanger core at 250 hour or three
month service interval on a new engine,
Then, remove and clean at every S0 hour
or 12 month interval thereafter,

1. Close sea cocis and drein the sea water systam.

2. Open drain cock on eylinder bipck and drain
approximately two gallons of engine coclant info & clean
contziner. Close drain cock.

3. Leosen kose clamp {A) and remove hose from rear
end cap (B

4. Remove bwo end cap mounting cap screws and remove

end cap (C) with heat exchanger core (D) fom rear of
& gEme,

A—Clamp C—End Cap
B.End Cap Dbl Exchanger Core

ROENES —Ld—D 302

PR N
Heal Exclwmnpar G CFp

3

L oo @i ol g FAITIEE] Q<08 - 191 AR 3103
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Lubrication & Maintenance/500 Hour/12 Month (Continued)

On All Engines:

NOTE ! The heal exchanger core may be removed
from howsing whern effer and cap & removed.
it iz strongly recommended that bolth end
caps be removed for cleaning wheir cleaning
the heat exchanger core,

5. Remove remaingng end cap fom water manifoidfheat
exchanger housing. Remove end cap from heat
exchanger core,

4. Thoroughly clean a# buildup from both end caps and L
inspect zine plug in 2ach, Replace plugs as needed. {See .
INSPECT AND REPLACE ZINC PLUGS in 250 Hour Clagn Haal Bchangar
Section.)

7. Use a 4.76 mm (/18 in.) diameter brass rod to clean |1 ¥ou suspect that your heat exchanger core is defecbve,
out any buildup in each heat exchanger tube. Run the rod  M@Ve Your authorized senvicing dealer or engine distributor
the entire length of each tube to push debds out, Drez;:ure test for leaks. Replace heat exchanger core as

5 B B e e L0 D

8. Flush the heat exchanger fubes with clean water, .
mammm all tubes are cleared of debrs. Clean (with iinﬁh::;:hﬂilrgmﬂiﬂun water manifoldheat
brass and flush hees exchenger again if necessary o :
remove any remaingg debrs from tubes.
P B 0000 B - 101 I AR 32

Install Heat Exchanger Core

Thaoroughty inspest condition of end cap sealing C-rings
i), Sealing Oerings may be reused if not excessively
win or damaged durng disassembly. Replace sealing
fings a5 Necessary.

Lubsicate front and rear end cap Owrings with ciean
mutb-purpose grease,

1. Install rear end cap, install cap screws and evenly
tighten wuntd end cap (B)is about 6.4 mem (0,25 =) from
Bousmg (O Index end cap In same position as removed.

:
2. |nstall heat exchanger core. Make sure core is properly "
seated in rear end cap to avold culting O-ring. B ;

 Hesd Snchanger End Cap

FOADET —ed dhe TIA 2

3. Insta# front end cap with heat exchanger core propesly
seated i cap and cap properdy mdexed in same position
as removed.

4. Insta® and evenly tighten front end cap screws until cap
contacts housing. Evenly tighten rear end cap screws
until cap contacts housing. Tighten front and rear end cap
sorews to 24 Nem {18 ib-8),

5. Conmect gl water piping and tighten hose clamps

securely. Fill cocfing system with the proper amount and -

concentration of ethylene-glycol base anfifresze. * 3 %
E 23

4§, COmpen seg cock, start engine and check for leaks,

r

AOTAEE e e DA O

OF L

B Rl EnE: CoeHOLBERG fred el Hieal Exchanger

BEnd Cag

Tpelinaral an s pagn AT BT, D EOF - 131 AR 33
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Lubrication & Maintenance/500 Hour/12 Month (Continued)

1. Insert two Cerings info front and rear end caps.

2. Lubscate ends of tube bundle lightly with clean
milib-purpose grease.

NOTE ! For proper orientabtion of the fube bundis the com
divithar phate must be i e with inls! end cap divider
siat with arow poinding in the correct direbion.

3. Instal rear end cap (A) over lube bunde with core
divider plate in siot on cap.

4. Guide heat exchanger core into heat exchanger fank.
Align core divider vertically with stamped note indicating
“This side up”. (Core shown separated fom cap for
illustration pumposes.)

5. Fasten rear end cap and core bo tank with bofts and
washers. Tighten bolts to 24 8 3 Nem (18 +- 2 |b-ft).

§. Install front end cap (B} over core &nd bo# fo tank.
Ensure core hofes are aligned with heat exchanger tank
holes, Tighten bolts to 24 += 3 Mem {18 +- 2 |b-f).

7. Conmect gl water piping and tighten hose clamps
securely. Fill cogling system with the proper amount and
concentration of ethyiene-glyeol base antifreeze.

B. Open sea cock, stat engine and check for leaks.

BeFoesr End Cap BeFrant End Cap

/

RE1E5E —Led—BRLl?

Install Cora and Rear End Cap

Pt Lty

inslall Mot End Cap

Fed B, O - 13 DMAR 3N
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Lubrication & Maintenance/500 Hour/12 Month (Continued)

Remaove, Inspect and Clean Engine
Aftercooler Core

IMPORTANT: Initially remove and inspect the
aftercooler core at 250 hour or three month
service interval on a new engine. Then,
remove and clean at every 500 hour or 12
month interval therealter,

IMPORTANT: Ensure Service Kit RE18060 i readily
available before removing affercooler core,
Ajr side seals will be destroyed during core
removal, and RE18060 kit includes required
replacement seals, as well as end cap O-rings.

FE 3 O e LT SF EREFD

1. Close sea cocks and drain the sea water system.
2. Loosen clamp (A) ard remaove air filber.

3. Loosen ciamps {8), remove mounting bod (&) and
remove water lme from rear of afercocier.

4. Remove four cap screws (D) and remove rear cap
and O-ring.

4. Remove clamps (E) and remaove hoses from front cag.

RT3 B ek el S ERD

6. Remove four cap screws (F), front cap and Cering.
7. Remove aftercocier core from the rear of the engine.

MG DO SCrews
B—Clamps E—Clamps
C—Mounting Bolt F—{ap Screws

RE151 85 e P BRI

R

Remowa Fronf Cap RO B, [ (O 00 - 101 DM AR 5112
8. Thoroughiy clean all buitdup fom both end caps.

4. Uise a4 78 mm (316 in) dameter brass rod to clean
out any buildup = each twbe. Run the rod the entire length
of each tube to push debsis out

10. Flush the tubes with clean water, making sure all
fubes are cleared of debrie, Clean (with brass rod) and
fiush aftercooler core again i necessary o remove any
remaining debris from fubes.

Ifyou suspect that your aftercocier core is defective, have
vour authorized servicing dealer or engine distributor
pressure test for leaks, Repiace aftercooler core as
requirad,

F1H B L i5F ERIA

Ciear Affarcoper Cang

R 1G0T, DI040 - 19 DRAR] -1
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Lubrication & Maintenance/500 Hour/12 Month (Continued)

Pressure Testing Cooling System

g
=
1 :
1 3
# 1
e i
g
&
Amu.rnnu: Explosive release of flulds from 1. ABow engine to copl, then careflly remove coolant
pressurized cooling system can cause filler cap.
serious bumns. . Fill tank with coodant to the normal operating lewvel,
Shut off engine. Only remave filler cap whan IMPORTANT: DO NOT apply excessive pressung
cool enough to touch with bare hands, 3lowly to cooling system, doing so may damage
loosen cap to first stop to relieve pressurs coolant tank and hoses.
before removing completely,
3. Coanect gauge and to fillar neck, Prassurize
Test Coolant Filler Cap codling syster to
1. Remove coolant filler cap and attach to an approprata Spaciication
2. Pressuriza cap mwm W should hold e . R TIkPA [ 16 psi)
pressure for 10 seconds within the normal range I £3p 4 \With pressure applied, check a8 cooling system hose
is acceptabie. connechions, coolant ank, and overall engne forleaks.
If gauge does not hokd pressure, replace pressune cap. If leakage is detected, comest as necessary and
Specification pressure test system again,
Radeiar : H
i ) If no feakage i detected, but the gauge indicated a
CaD—F"rESaIrE. .......... e e ”ULPﬂl:'I Ther {16 EEl:l druFt iI'I Dressure, EDU‘HH' may hE‘ |Eﬂk|l‘|ﬂ IthEmH“}"
3. Remove the cap from gauge. tum it 180°, and retest within the system or at the biock-fo-head gasket. Have
cap. This will verify that the first measurement was your senvicing dealer or distributor correct this probiem
Focurate. immedatehy

Test Cooling System

NOTE. Engire should be warmed up fo test
guerall cooling sysfem.

Rz 166G 51, MEI DS - 13-0ER AR 3411

Checking Engine Electrical Ground Also see precautions i Troubleshooting Section when
Connections welding on engine or machine.

Feep &lf engine ground connections clean and tight to

prevent electrical arcing which can damage electronic

components,

CRDD0 5 (e -1 15y
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Lubrication & Maintenance/2000 Hour/24 Month

Remove, Inspect and Clean Engine
Aftercooler Core

IMPORTANT: Initially remove and inspect the
aftercooler core al 250 hour or three month
service interval on a new engine. Then,
remove and clean at every 500 hour or 12
month interval therealter.

IMPORTANT: Ensure Service Kit RE18060 is readily

awailahla hafnra rempwinn offorennlor coro
R R SR DR wad g B ke SRR LR

Ajr side seals will be destroved during core
removal, and RE12060 kit includes required
replacement seals, as well as end cap O-rings.

151 O e D SF ERIFD

1. Close sea cocks and drain the sea water system.
2. Loosen clamp [A) ard remove air filkar.

3. Loosen clamps {8), remove mounting bok (T} and
remove water lme from rear of afercooier

4. Remove four cap screws (D) and remove rear cap
and O-ring.

5. Remove clamps (E) and remove hoses from front cap.

R 1T B el M I SF EBIEE

6. Remove four cap serews (F), front cap and Coning.
1. Remove aftercocier core from the rear of the engine.

Bl Doeee Gy Soriges
B—Llamps E—Clamps
C—Mounting Bolt F—Cap Screws

FE 157 B3 e L 5F ERIFD

Femows POt C80 co o p00o40D- 191 AR 3102
8. Thoroughly clean all buitdup fom both end caps.

A Use a4 78 mm (316 in.) diameter brass rod to clean
out any buildusp & each tube. Run the rod the entire leagth
of sach twbe to push debris out

10, Fiush the tubes with clean water, making sure all
tubes are cleared of debris. Clean (with brass rod) and
fiush aftercooler core again if necessary 1o remove any
remaming debris from tubes,

Ifyou suspect that your aftercocler core is defective, have
your guthorized servicing dealer or engine distributor
pressure test for leaks. Replace aftercooler core as
required,

1A B - ISF ER D

Ciear Aftercoper Cors

R 1EG01, DR 0400 - 191 PRAR] 33
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Lubrication & Maintenance/2000 Hour/24 Month (Continued)

d-Cylinder Engine
NOTE: Firing order s 1-3-4-2,

Lock Mo, 1 piston at TOC compression stroke {B).

Adjust vakve clearance on Mo, 1 and 3 exhaust valves and

Mo, 1 and 2 Intake valves.

Rotate fiywhee! 360%. Look No. 4 piston ai TDC
comprassion sfroke {2},

Adjust valve clearance on No. 2 and 4 exhaust valves and

Mo, 2 and 4 infake valves.

A—Front of Engine E—Exheurst Valve
B—nig, 1 Pigton ot THO i— infake Valve
Compression Stroke

C—heo, & Pigton ot TOC

Compression Stroke

P ©

f-Cytndar Evging ¥alve Adiustrent

P 0 T ek B e SBT3

e 10 e, D R0 - 10D R 3

Flushing And Refilling Cooling System

'

CAUTION: Exploshve relcase of fiuids from

pressurized cooling system can cause
serious burmns,

Shut off engine. Only remowve flller cap when
cool enough to touch with bare hands. Slowly
ioosen cap to first siop fo relleve pressurs
before removing completely.

NOTE! VWhen Jofim Deere COOL-GARD is used, the

drakn mterval is 3000 hours or 38 months. The
drai imtenval may be extended fo 5000 hows
oF &0 mondhs of operalion, provided that the

o amasd Ko don sddon ol e paa ies ARKY ol ffal oo
LUURIFIE I UODUOW ot DV ALeRl  MPLY U WL e

are replenished, as needed, by adding a
supplemental coolardt additive (SCA).

# COOL-GARD is not used, the flushing intarval
15 2000 hawrs or 24 months of cpevation.

Drain old coolant, flush the enlire cooling system, test
thermostats, and fill with recommendad clean coolant
using the following procedure.

Pressure test entire conling system and pressure

cap if not previoushty done. (See PRESSURE
TESTING COOLBMG SYSTEM, in the Lubrication and

haintenance/500 Howr' 2 Month Section, )

2. Skowly open the cap on the top tank (A} or heat
exchanger io refieve pressure and afow coolant to
drain faster,

A—Top Tank Cap

Cotimged sn s gagn

Eagira Ton Tam

TEIET L] R

AV S0 D L DB 1 D

R R0, DD - 13- 2600 203
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Lubrication & Maintenance/2000 Hour/24 Month (Continued)

3. Open engine block drain valve (A} on left side of
engme. Oram all coolant fom engne block.

4. Open heat exchanger or top tank drain valve. Draimn a8
codant from heat exchanger or top tank.

5. Remove thernostats at this bme, if not previodsly
doste. Install cover (without thermostats) using old
gasket and tighten cap serews Lo 47 M-m {35 B-f).

4. Test thermosiat opening temperalure, (Z2e nspecting
Themnostats And Testing Opening Temperature
following i this section).

T. Close a# dmin vabres atter coolant has drained,

A'GALITIDH: Do mot run engine longer than 10
minutes, Doing 50 may cause engine to overheat,
causing bums when cooling system is draining.

8. Fillthe coolmg system with clean water, Run the engine
about 10 minwtes to skrup possible rust or sediment,

9. Siop engine, pull off kower cooling system hose and
remove heat exchanger or top tank cap, Immediately
drain the water from system before rust and sediment
settie,

10. After draining water, close drain valves, Reinstall cap,
lower cooling systermn hose and clamp. Fi# the coofng
systerm with clean water and a heavy duty cooling
systam cleaner such as Fleatguard® RESTORE™
and RESTORE PLUS™.

Aftar cheaning the cocling system, drain claanar and fill
with watar to flush tha sysiem. Run tha engine about
10 minutes, remove heat exchanger or b tank cap
and pull off lower coolimg system hose Lo drain out
fiuahing waler.

12.Close all drain valves. Reinstall hoses and tighten
clamps securedy. nstal themostats using & new
gasket.

n.

ROCEDT O —L—1JieiD

Emgine Sibock Drain Vaka

A--Ergine Block Drain valve

BTz 1EG01, MR 00T - 19 JRMM 3N
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Lubrication & Maintenance/2000 Hour/24 Month (Continued)

Remove Thermostats

Awﬂuu: Explosive relesss of fluids from
pressurized cooling system can cause
serious burns,

mfn. mllr remove flller cap when
cnnl encugh to touch with bare handu.. Slowly

loasen cap to first stop to relleve pressurs bafore
removing completely. DO NOT drain coolant

until it has reached ambient temperature, E
. Wisuafly inspect area arcund thermostat housing and §
cover for leaks. 3
. Remove coclant fank pressere cap and parially drain g
coofant system. 2
. Remaove cap sorews {A). nut (B) and washer (D) Famowa ang Jnslal Thennosials
attaching coolant cover (D wih seafing O-ring (E) to
the thermostar howsing (&) and exhaust manifld. hemCap Screws [Theemost®  Fe-Cap Screws {Thenmostat
. Remove cap sorews {F) attashing thermostat housing E_!.E_,.tf”]' p_ﬁuﬂ,m -
to the exhaust manifold, CWasher HeThermostate
DeThermestat C b Gaigket
. Remove thermostat housing with gasket {1), Remove E—D-ﬁmn e Joe Sl
and disgard zll gasket matedal, Clean af sesling
surfaces.
. Inspect and test thesmaostals for propesr opening 8. Inspect thermostat cover sealing Ow-ring and replace
temperature. if necessary, Install thermostat cover with Cering.

. Imstali thermostats with a new gasket and piot housing mm” mi "355' Wﬁﬁagrﬁ:ﬁ Tighten nut and af cap

on sted () Install hermastal housing cap screws

finger-tight.

P T, DRI D 5 1RO AR 00
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Lubrication & Maintenance/2000 Hour/24 Month (Continued)

Inspecting Thermostats and Testing Opening
Temperature

1. Remove thesmostats. (See REMOVING
THERMOSTATS earlier in this section.)

2. VisuaBy inspect thermaostats for corrosion or damage.
Replace thermostats as a matched sal as necessary.

3. Imspect thermostat with wiggle wire in vent notch. |§
wire movement is restricied, replace thermaostat if
cleaning does nof free movement.

CAUTION: DO NOT allow thermostal or
thermometer to rest against the side or boltom
of container when heating water, Either

may rupture if overheated.

4. Suspend themosiats and a thermomelber in a
container of water

5. Sfir the water as it heats, Observe opening
action of thermostat and compare temperatures
with specifications. Ses GENERAL ENGINE
SPECIFICATIONS in Spacification Section.

NOTE: Due fo varying foerances of diferent supplies,
inkizl opaning and fuill open femperatures ma
6. Remove thermostat and observe Bs closing action as
it coals. In ambient air the thermeostat should close
completely. Closing action should be smooth and slow

P Ea T — L Son0 T

Thapmealsl And Thenmarater i vidaler

. Ifany one themnostat is defective, replace both

DGO R0 (M (35 -1 el L0
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Lubrication & Maintenance/2000 Hour/24 Month (Continued)

Remove and Inspect Impeller

1. Close spa cock and drain sea water system o not
previously done.

2. Remove six cover plale cap screws with washers and
remaove cover plate (A} with O-ring. Remove impefer end
cap from end of npelier bore.

NOTE: Mormally the impedler can be removed by using
Iwvo pair of plers lo grip Impelier vahes on opposie
zides of impelier Rofafing the pump shaff by
hand may help free (he impeier. Pefrolaun basad
iwhricants can cause tha impeler to swall, and are
ot reconymended fo free g sfuck impelier,

P S 5 e Ll B L R

3. Carefully remove impelier with cam plate, Be careful Pt
not to damage enpeiier if in revsabie conddion, Remove @-5‘
key from shaft keyway, :
The impelier must be instalied in the same direction as _:-:H::'"

removed. Mark the impefer to ensure instaiation in
proper diraction of rotation if impeler is regsed.

4. Inspect impefer for damages such as tears, slress
cracks, excess abrasions on vane ends, or chunks of
material missing. Impefers that are sun dry will overheat
and fad the impeller biades at the root. mpeliers that
swell and stick, fad the impeller in te middle of the Bade.
If impeiler replacentent | necessary, order an impeller Ingpect See Waler Fumg imaeler
repair KL

IMPORTANT: If impeller has chaunks of material AmCower Flate BCiam Serew
missing, the heat exchanger, marihe gear
oil cooler and any other circuit that are
cooled by raw water should be thoroughly §. Thoroughly clean impefier housing bors and cam plate
cleanad and flushed. {if cam plate i reused),

-

PRI el B 5 AR

3. Remove cam screw {B) holding cam plate to impelier
housing bore,
Copmemp] nn ngd pan AW O - 1B MARII- 2
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Lubrication & Maintenance/2000 Hour/24 Month (Continued)

Install fmpeiber

1. Apply LOCTITES 242 (Deere Part Mo, TYEI7D) to
curved side of cam plate near threaded haole and mstal
cam plate into mpelier housing bore, be sure holes in
cam plate and housing are agned. Apply LOCTITER 242
to cam screw (B install, and ghten,

The cam plate should be inspecied o insure that none of
the cam fingers are protruding which could causa impelar
damage. The cam serew should alse be inspectad fo
insure that it does not profrude below the cam plate,
Replace cam plale and cam screw or grind screw flush
75 needed,

IMPORTANT: Petroleum based lubricants can cause
the impeller to swell, and are not recommended
to fubricate the impeller before installation.

2. Lubricate impeder blades with 2 non-petrofesm based
lubricant such as silicone or soapy water. |nstall npeller
using & badsting motion and be sure the impeiler biades

are bent in the same disection as they wers upon removal.

= atEie = L=

Be sure impefer i mstalied in same direction as removed
if reusing existing impaller.

3. Rotate impedler to align keyway and side the kKey 0
place, install impeiler end cap in end of impeiler bore,

LGOTTE 5 8 repsterad fratamany of Loclide Com.

F0 0 5% e i} S D

trstal Cowver Figle

B =Cpirer Plate BeCm Sorews

4. Using a new O-ring, Instadl cover plate (&) onto Impefler
housamg. Install six serews with washers. Tighten sorews
avenby.

3. Reconnect ali water piping, if dsconnected,

§. Cpen sea cock and prime sea water pump with water.
Start engine and check for [eaks,

R, DA00E T -9 ART 3]
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Lubrication & Maintenance/2000 Hour/24 Month (Continued)

Inspect And Repair Raw Water Pump

NOTE: Sea waler purnp with shaft key Is fluslrated.
Sea waler pumps with a splimed shaft follow
the same procedure

1. Close sea cocks and drain raw water system.
2. Remove cover plate (A) from raw water pumg.

NOTE ! Spacial impeler putler faol is provided with minor
and major purp rebuid ks Kool iz not
avaifabla, the impeller can rammally be removed
by psing fwo pair of pliers to grip impallar vanas
on appasie sides of impeler. Rofaling the pump
shatt by hand may help free the impeller, Pelroleum
bazad ubricants can cause the mpeller fo swel,
and are mof recarmmended fo free a sfuck impelfer,

3. Remowve impefier (B) and shaft key () (f equipped)
from pump housing,

4. Remove Coring (D).

5. Imspect cam plate (E} for evidence of heavy plting or
wear, Replace as nesded,

8. Inspect impefer for damages such as tears, stress
cracks, excess abrasions on vane ends, or chunks
of matesal missing, Impefers thatl are run dey will
overheat and fail the impefer biades at the root.
Impelers that sweli and stick fad the impeller &
the middle of the blade. |f impeller replacement is
necessary, arder an empeller repals ki

IMPORTANT. If impelier has chunks of matenal
missing, the heat exchanger, aftercooler,
marine gear oil cooler and any other circuit
that are cooled by raw water should be
thoroughly cloaned and flushed.

7. Instal shaft key (T} (if equipped) on shaft

IMPORTANT. Petroleum based lJubricants can cause
the impeller to swell, and are not recommended
to lubricate the impeller before installation.

8. Lubricate new impefer biades wih a non-pefroleum
bazed |ubricant such a5 sficone or soapy waler.
Install impefer using a baisting maotion and be sure
the enpeller blades are bent in the same deection as
they were upon removal to prevent damage at startug.
Fofate impeler on shaft to align keyvwaysfsplines and
slide the impeller onta the shaft.

8. Using a new O-ing (D), mstall cover plate and Sghten
cap screws with washers securedy.

10, |nstal pump and tightes cap strews to 73
M-m {54 Bo-ft).

11. Connect ses water inlet and outlet tubes. Tighien
mouEnting cap serews evenly until secure,

Femows Covar Plals

frepect Fump Jopeler

MeenCpiiar Plate D RA
B—impeliar E—Cam 3
C—Shaft Key
12. Replace O-r on ol lubes and install ofl filker

housing and ol lubes. Tighten mounting cap screws
to 35 N-m {26 |b-8).

13 Open sea cocks start engine and check pump
operation.

Ro1d 18] —Lin-—-25FER S PSR LD BT

AOEIET - I3Ne R T

R B0, R DA 2 - TS0 B AR 210
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Service As Required

Additional Service Information

This s not a detaded service manual. i you want maore
detailed service information, use the fom in the back of
this manual to order a componant technical manual.

FisdEld — 15 DECEE

RGAFITID WY - 18- =i

Do Not Modify Fuel System

IMPORTANT: Modification or altsration of the Injection
pump (amrow), the injection pump timing, or
the fuel injectors in ways not recommended by
the manufacturer will terminate the warranty
obligation to the purchaser.

In addifion, tampering with fuel system which
alters emission-related equipment on engines
may result in fines or other penalktles, per EPA
regulations or other local emission laws.

R 2T B —Lid—DEDECD

Do not attempt to service injection pump or
fuel injectors yourself, Special training and Fugl Injpdian Pumg
special tools are required. (See yvour authorized

servicing dealer or engine distributor.) A=Fusl infection PLimp

IMPORTANT: Mever steam clean or pour cold water on
a high-pressure fuel pump while it is still warm.
To do so may cause seizure of pump parts.

R 16A 0, DG T - 13- 22000 210
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Service As Required (Continued)

Adding Coolant

CAUTION: Explosive release of fluids from
pressurized cooling system can cause
serious bums,

Shut off Only remove filler cap when
cow enough to fouch with bare hands, Slowly
ioosen cap to first stop to refleve pressure
before removing completehy.

IMPORTANT. Mever pour cold liguid into a hot
engine, as it may crack cylinder head or
block. DO MOT operate engine without
coolant for even a few minutes.

Jdohn Deere TY15161 Cooling System Sealer
may be added to the cooling system fo stop
leaks. DO NOT use any other stopdeak
additives in the cooling system.

Alr must be expelled from cooling system
when coolant is added.

1. Loosan te sanding unit fitting at rear of
evlinder head or plug b side of thermostal housing to

afiow air io escape when filing system.

IMPORTANT. When adding coolant to the system,

R AR r we Ra

use the appropriate coolant solution. (See

2.

TS L1 F LB

High-Frassure FAuas

ENGINE COOLANT SPECIFICATIONS in
Fuels, Lubricants, and Coolant Section

for mixing of coolant ingredients before
adding fo cooling system. )

Do not overfill cooling system. A

system needs space for heat expansion without

overflowing at top of coolanl tank.

Fill ntif cociant fevel towches bottom of coolant tank
fillar neck.

3. Twghten plugs end fittings when air has bean expalied

from sysierm.

B R T 0 EAEE -1 DL -1

Replacing Dry Air Cleaner Element

IMPORTANT: ALWAYS REPLACE primary air cleaner
element when air restriction indicator (A) shows
vacuwm of 625 mm (25 in.} H;0, or when reset
butten has popped up {if equipped). Also
replace element if it is torn, or visibly dirty.

1. Release alr fiter assembly damps (A) and remove
COVer,

IMPORTANT: Insure all air intake connections
are secure to prevend ingestion of abrasive
dirt and dust into the system, causing
possible engine damage.

2. Install new air fiter elarment (B install cover and
engage clamps.

N

s 201 56 —Un—T1FER 1S

Heplace Ar Flar s*m'll
A—Air Fitter Assembly Clamps  8—Air Filter Element

Reaideg MDA -1 S FER 3N

OM3-80 12/21

51




Service As Required (Continued)

Servicing Air Cleaner Filter Element

IMPORTANT: Always service primary air cleaner
element when air restriction indicator shows a
vacuum of 625 mm (25 in) H:0, or when reset

button has popped up (GOEBSFMTSAFMTS only).

Also replace element il it is torn, or visibly dirty.

MNOTE: This procedune applies to Jokn Deere ai cleanar
wits. Refer bo manufactarers” instruchions for
FENTING aiF cieaners hot suppiied by Joim Deere.

1. Loosen clamp (A) and remove fitter element.

IMPORTANT. Replace filker slement after 10
cleanings. (See following bocks.)

2. Tap and of filter GENTLY on hard surface to disiodge
inoze dirt,

3. Brush dirt side of fiter GENTLY with soft bristle brush.

IMPORTANT: Use kit RES04585 to sarvice filtsr
element. DO NOT clean element with gasoline,
solvents, parts cleaners, strong detergents,
or caustic cleaning selutions. DO NOT steam
clean or use high-pressure washers to clean

elamant. These will filtar

o a e ey
LU TULAPEF e E UE BRI Lol

Rl STAE i A DEC I

R Bl i A B

4. Spray air filter cleansr (B) (from kit RES04585)
liberally onio entire alamant. Let soak into fiter media
for 10 minutes.

Dl & B gagn

o e 5 e e 1 T TV R

Spray Filar wilh Cleanar

O D b, 0 ) -1 BT DEC - ES
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Service As Required (Continued)

8. Ringa filter with low pressure waler, flushing opposite
the direclion of air fiow (from clean side fo dirty side).

IMPORTANT: Let element dry at room bemperature.
alr witl darmage filer media,

Compressed
Heal wili shrink fikker media and may damage
rubber base or end cap.

6. Shake off excess water and let the element dry al
room termperatuse.

IMPORTANT: Never put filter In service without alling
it The filter will not function proparly without
being oiked with oil provided in kit RE504535.

Do not use sutomatic transmission faid,
maotor oil, diesel fuel, or any type light-weight
spray lubricant. These products will damage
fliter or degrade Its performance.

NOTE: Red dye iz added i ol fo show amas
of oif application.

P S g — L1 TR )

Fisg Filfer

CoLAD DOal b, (eI 1B 1ADECI B XS

7. Spray sir fitter oif from sgueeze boltie (C)in kit from
distance of 25 em (10in.) onto & group of plests unti
the pleats become reddish in color, Respray any areas
that are still white 10 minutes after ingizl application.

8. [nstaf filter and tighten clamp.

RS L TR R

Aoy T To Al

Ctdmasia] @i el v QGO0 B, D0n (1 B -1 B ADEC B g's
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Service As Required (Continued)

IMPORTANT: Whenever the air cleaner has been
serviced, ALWAY S fully depress the air
restriction indicalor reset button {if equipped)
to assure accurate readings.

4. Kfequipped, fully depress alr restriction Indcator reset
button (&) and release to resel indicator.

IR b b T

A Fesinciion Jidealor Reesl Sultan

QLG DO, D00 03 -181QDECH B3

Replacing Air Cleaner Filter Element
IMPORTAMT: Replace the element after 10 cleanings.

A s sharme TAL masd Bitia e sl imimd
1o LRFCREEETE G TG ) D TOTTIG T LR oy g Do il

2. Instal new filtar alament and tighlen clamp.

T o]

R SR — 10k

Femaea Fiter Elemen!

OF A OO TR0 T 20 -1 B MDECT Rard

IMPORTAMT: Whenever the air cleaner has been
serviced, ALWAYS fully depress the air
restriction indicatlor reset button {if equipped)
to assure accurate readings.

3. Fequipped, fully depress air restriction indicator reset
button {&} and release to reset indicator.

R ST — L1 B i

A Fastaction ndicafor Fesal Buffor

OPEEOUG TGO T 203 -1 MDECH 25D
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Service As Required (Continued)

Replacing Alternator Belt (With Automatic
Tensioner)

Refer to CHECKING BELT TENSIONER SPRING
TENSION AND BELT WEAR in Lubricaton and

Maintesance/500 HourM 2 Manth Section for additional
information on the bell tensioner.

ACAUTII‘.‘IH: Belt guard should be i place at all
times when engine is running.

MOTE ! Wil bell iz emoved, inspect pulieys and
bearings. Rolate and feel for hard furning or
any unusual sounds. i pulieys oF beanngs meed
replacement, see your John Deene dealer,

1. Remove cap screws (A) and carefully remove bell
guard from engine.

2. Relpase tension on belt using a breaker bar and socket
on tension arm and remave poby-vee belt from pulleys.

3. Inspect belts for cracks, fraying, or stretched out
areas, Replace if necessary.

4. Install mew belt, making sure bek is correctly seated in
alf puBey grooves, Referto kel routing at right.

5. Apply tension to Dell wih tensioner. Remove socket,
&, Start engine and check belt aligrment.

Rl 3 B e D RS 1

BeeeTap BETEWS fen BiiBEF PLIlleY
ALTeme Miterrvator Teen TelBIOTET
8P e Crari shall PLiley CPemCaolant Pump

A Y i P ERRL

Fall Fouling

R TALT BNIIFS -1 B-NIFEEA 210
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Service As Required (Continued)

Check Front Power Take-Off (PTO)

AIE;ALITII:IH: Entanglement in rotating driveline
can cause serious injury or death. Keep shield
on PTO driveshalt between clutch housing and

the engine driven equipment at all times during .
engine operation. Wear close fitting clothing.

Stop the engine and be sure PTO driveline is
stopped before making adjustments.,

TE A LAl

ACALITIDH: hMetal surfaces of PTO housing may be
hot fo the touch during operation or af shutdown,

The optional front power fake-off (FTO) from Jokn Deers
transfers engine power to auxdiany equipment or maving
componants.

Fodaling Detvadnes

Proper performance of the power take-off unit will be
refated to the care & & given, Pericdically check for any
gif leaks that may oour,

IR R, D145 -1 MRIDEC 3101

Drain Water From Fuel Filter

IMPORTANT: When using BIODIESEL blends, monitor
waler quantity maore closely In the fuel Alter
elemont. Water In the filter separator may
need to be drained more frequently.

If instrument pane! provides a weater in fuel waming, drain
water or debris from filbar using the following steps.

1. Leosen thumb screw (A} and drzin waber and debris P
inta & suiabie containgr, Tighten thumb soraw : e T :

2. Dispose of water and debris in an envirohmentally
safe manner.

PO - DE S

Dhrain Frimsey Fued Filer - SOESSAMED Shown
BeeThait b Beraw

L R0 B DR (T - 11T -
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Service As Required (Continued)

Bleeding Fuel System

CAUTION: High-prassure Auid remaining in fual
lines can cause serious injury. Do not disconnect
oF attempt repalr of fusl lines, sensors, or any
other components between the high-pressure
fuel pump and nozzles on engines with High
Pressure Common Rail (HPCR) fuel system. Onfy
technicians familiar with this type of system can
perform repairs. (See your John Deere dealer.)

Escaping fluld under pressure can peneirate
the skin causing serious injury. Avoid hazards
by relieving pressure before disconnecting
hydraulic or other lines. Tighten all connections
before applying pressure. Search for leaks
with a piece of cardboard, Protect hands and
body from high pressurs fluids.

If an accidert eccurs, see a doctor immediately.
Any Auld | Into the skin musi be sargically
removed within a few hours or gangrene

may result. Doctors unfamibiar with this

type of injury may call the Deere & Company
Medical Department in Moline, Ilinois, or other
knowledgeable medical source.

IMPORTANT: Four-valve cylinder head engines are
especially sensitive to fuel contamination. Do
not crack any fuel lines to bleed the fuel system.

NOTE: Normalfly the fuel system an fhese engines is
self-priming and sef-biseding, and does nof mquine
2 blseding procedure by the opermfar,

S T -

"
\'E.‘- =3

B N &
_ e
2
LAnEE
k|
.
7
5::_=

waEN

i engine will not start after flter changes, turn ignition key
O for 60 seconds to prime the fuel system. It may be
necessany to tum the key off and on again to reprime the
gyatem before stariing.

A 551 DO D - 180 TR AR 31!
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Service As Required (Continued)

Remowve And Install Sea Water Pump (4045AFMB5/6068 AFMES5)

1. Close sea cock and diain sea waler system,

2. Remove sea water oulie? connection (A), remove sea
wales pumnp cap strews (B) and remove pumg.

3. Clean all gasket material from both mating surfaces.

4. |mspect gear teeth for damage. install new gear (D} by
aligning key (C)to the pump shalt keyway.

b. [Install iock washar (E) and hex nut (F) fingertight and
insure key i propetly in place.

4. Teighten hex nut bo 68 8-m 50 b-f)L

7. Install sea water pump with new gasket to font plate
and tighten cap screws {(B)fo 140 Nom {103 B.-f.).

8 Connect seg water inlet and outlaf,
8. Open sea cock, start engine and check for leaks,

A—Sea Water Ouflet D—Gear
8—{ap Screws E—Lock Wasker
Lty [ LT

AAE T D Lt DTS

AR ST S et [DECT

R 108 QUEERIFF - 13028 AR 210
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Troubleshooting

General Troubleshooting Information

Troublashooting engine problems can ba difficult.

witing diagrams are provided in this section to help isafate
alectrical problems on eagines usag John Deere wiring
harmess and insirement (gauge) panel.

Later in this section is a list of possibie engine problems
that may be encountered, accompanied by possible
causes and cormections. The illestrated disgmms and
troubieshooting information are of a general natura; final
design of the ovemll system for vour engine application
may be different. See your engine distibutor or servicing
dealer f you arz i doubt

The Enging

Controf Unit (ECLE) has the ability to detect problems
intemalty and in the elecironic contrel system. This
inchsdes defermining if any of the sensor mput voitages
are teo high or too low, if the camshafh and crankshaft
posiion sensor inputs are valid, and if the uni? injector
solenalds are responding properiy.

[fthe ECU detects a probiem with the electronic controd
systern a Diagnostic Trouble Coda } spacific o the
falled system will be stored In the ECLU's memary.

There are bwo types of DTCs:
* Aptive
* [nactive (Stored)

Active OTCs indscate that the failure is occuming. These
type of failures are sometimes called “hard” failures, They
can be accessed on the diagnostic gauge (A} on the
insfrement panei.

Imactive or siored DTCs indicate that & failure has cocured

in the past, but i not currently cocuring. This type of
“stored” DTC can be caused by an "intermitent” fadure,

RO 3140 BT

Chapraslic Geuge

DeErging System Profiler

These could be problems such as a bad conneddion ora
wire intermittently shorting to groend.

To access DTCS with the system profiler (A, see
section 15 of thizs manual.

If & sensor or wirng fails and a OTC is actve for the
sensor, the ECLE will use & substitete Timp home” value in
its caloulations to continue engine operation,

A Bst of OTCs Is given later in this secton with a description
of sach. Contact vour engine semviclng dealer to correct
any DT Cs which are dispiayed on the instrument panel.

QLIODANG, [ G - 13- DEEFY TN
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Troubleshooting (Continued)

Precautions for Welding

Remove paint before welding or heating {see Safely
Secton o this manual for more infarmation on paint
removal and high-pressure lines).

ﬁt AUTION: Avaid potentially toxic fumes and dust.

Hazrardous fumes can be generated when paint is
heated by welding, soldering, or using a torch.
Do all work cutside or i a well ventilated area.
!“h-:nn-:b of pabnt and eahiant nmmrhj ¥ Yo
sm‘:d or grind paint, avoid hr&au-ung the th.bsl by
wearing an approved respirater. If you use solvent
or paint stripper, remove with soap and water
before welding. Remove solvent or paint stripper
contasiners and cther flammable material from
area before weiding. Aliow fumes to disperse ai
least 15 minutes before welding or heating.

IMPORTANT: Welding on the engine is NOT
ALLOWED. i welding must be performed on
the machine, follow these precautions,

IMPORTANT: High currents or electrostatic discharge
into electronic components from welding
may cause permanent damage,

1. Remove paint from the area to be welded and grouend
cabie clamwp focation,

2. Disconnect the negative {-) battery cable{s) or cpen
battery (-} swilch If equipped.

Disconnect the positive {+} battery cable(s) or open
batteny (+) switch if equipped,

Clear or move any wining hamess sections away from
the welding area,

Weiding on engine components is not afowed,

Mever connect the welder ground Lo any engine
somponent or engine diven components that may be
connected to the engine.

7. After welding, réeverse steps 2—3,

Sl S0

T s

AUTIORS -1 i@ DES 0

Precautions For Welding On Vessels
Equipped With Electronic Engine Contraod
Unit (ECU])

IMPORTAMT: ALWAYS disconnect Electronic Control
Unit {ECU) connectors and engine control
f?'ﬁ-l’&ﬂlf!ﬂnﬂssﬂ ground before welding.

igh currents or electio-static discharge in
electronic components from welding may
cause permanent damage.

1. Remove the ground connection for the engine control
system-to-vessal frame.

2. Disconnect the connestors from the ECU.

. aanect the welder ground cioseé to the welding polat
and be sure ECL or other eleckonlc components are
nod in the ground path.

[P

P, OU0DI0T Jasd

TSR0

DS S ed P

10 DA R B A
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Troubleshooting (Continued)

Electronically Controlled Engine Electrical System Layout

P L —DSFES 3

1= Engine Contral Unit (ECLY e Fuel Temgeralure Sensor 16 Crankehaft Position Senser 25— ECL Fuse {30 Amp}

2o fandiliary Poveer Connector Coorarecbor Conmector e Trianeslend Wollage Prodection
Jee Coolant Ternperaiure Semnsar §0-- Cainshalt Position Sensor  17-- Controd Fanel Conneclar Conmecior
Canfector [ Bl ALK mry CORPBEior Te Symtern Fuge (30 Arma)
S Fusel Injection Harness fiew Low-Pressure Fusl Pump 10 Disgnostic Connectar B Starter Relay Cofl
Connector H— CAN Terménater Conmactor Connector {Power}
S— Afternafor Connector 12— O# Prossure Sonsor #1— Remofe OO Connector 39— Starter Relay Codl
&— Manéfold Alr Pressure Sansor Conmechor E2— Umerminated Ground Conmecior (Ground)
Connector 13— Fuel Pressure Sonsor [Brattery}
T— Man#fold Air Temperature Connector #— Unterminated Power
Bensor Connector id— VWater-in-Fued Sensor [Brattery}
g— Suction Control Vaive Sensor Conmecios i— Low-Fressure Fuel Fump
Connector 15— Fuel Rall Presswre Semsor Fuse (1% Amp)

R R0 Y 0E -1 B SFERA 210
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Troubleshooting (Continued)

4045 TFMBS Marine Electronic Control System Wiring Diagram
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Troubleshooting (Continued)

A— Focues 96, 4.6 L, 4 Vaive, J1-{i— Excitation YVoltage #1 Ji— 48 Pesition - Brown ¥0i— Crenkshaft Position
Engine Contrad Linit (ECUI JH1-0d— Redurn JA— 32 Position - Blus Sensor

B8— Mating Vies of Rall Pressume  J1-E2— Excitation Retum #4 POS— Fuei Rall Pressure Sensor 03— Camshaft Position Sensor
Connector J1-E3— Ansiop & SR Focus 16 {ECU}

Jl=e 32 Posilion - Blach J1-B4— Retum

R vaEE pONIES -t G FEE 070
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Troubleshooting (Continued)

4045TFMBS Marine Electronic Control System Wiring Diagram - Cont-d
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Troubleshooting (Continued)

Awe Focus 16, 45 L 4 Vaive,
Engine Conlral Urit [ECL)

- Commun Configurable
Switeh

CO5: R PWH Throtiie
C08-F A Filter Restriction

] F e Amadog 2
2w £5 Pogition - Brown

OO Axiliary Conmector CO8 e Exbertiad Derate CORN-— Configurabls Dutput e 3T Pagficn - Bloe
COBfee Segvar Excilation (+5 v COB-Ke External Shubdowe COE-" W S Lamp Plde Emgirne Oif Pressure
COEBe Spitched Power CO8- - Configurable Swhch OO Mo Sl Pioleet Geoud Fersar {Tlean Side)
COB-Ce Sorsar Felurn COE Mo Ciestorner Lozs ol OOt WaterdnFued Sensar SER Focus 16 {ECLY
CO#-D— Conflgurable Bwitch Coslant e 32 Pagition - Black T2 MlandFald Al Tesmparatiire
GOB-E— Confgurable Switch GCOB-M— Configurabls Outpat 1 A3 Analog 4 Sensor
COE-Fe Secondary Aralog oba-0— Bwitch D2 Bridiog 15 Tl Engine Coola

Tharottie COE-Pe Droop leochranods D Anizdog B Tesnperaiure Sensar
L08-G— Stop Lamp Power Switeh iR Excitakinn Fediuarn #2 Tis— Fuel Temperatire Sensor

COE Qe Exfermal DesatelShat. 1 F e Excilatbon Yollage #2
gy Comaman
R VG, DM -1 B2 FEEN 30
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Troubleshooting (Continued)

4045TFMBS Marine Electronic Control System Wiring Diagram - Cont-d
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Troubleshooting (Continued)

B Fopcws 16, 45 L, & Vaive, COE b= \Warning Lasng C03:Tow Rpguame CoastiBump o] ] e ] iy Dt
Engine Controf Unit (ECL)  COB-fe Accessory Doy 2 L Diriver

C0fee Fuel Injectors COG- K~ Tackometer O3 CAM Leow Ao 48 Pogition - Brovwn

T8l WAL T BLAM CO3:L = AREieg Theottle CIE e CAN High e 3T FoEion - Biue

L0 Fused Unswilched COE-h= Excitation Voltage {+3 W} CO3-We Fet AeceforsforiBump  5EZ2-- Focus 16 (ECLE

Pawer C03-M- Dverride Shatdewn L ¥0fe Pressure Condrol Valve 1

O3 Come Spngar Feturs C08-Po Jverride Shadewn C03. Mo Biimip Enabie f12WiZdN)

COEDe Siart Retusrs e 32 Position - Black

L0 Ground COE R Digitad Thr ottle A D Clinder 2

COEFoe ChN Shield 08-S Senbar Redlirn D Dfinder £

COE-G— fgretion B e Cflinider 1

1 F e Cyfinder 3
R disen, D0 0D 1 LM FER 200
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Troubleshooting (Continued)

4045TFMBS Marine Electronic Control System Wiring Diagram - Cont-d
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Troubleshooting (Continued)

A Fosturs 16, 4.5 L 4 Vaive,
Engine Control Uit (ECLY
C06—- Witing Supplied With JO
Abterrratas
0w SAE JI938 11 Way
Deirech Connectar,

Looated Mear ECLU

Clle Disgrostic Connectar  C16-— Battery
O3 Transient Vollage C1T= Single Peint Ground
Protection {12V o 34V] Gl Alterrsator 12 V

C13ww Strter Relay Coll Ground M- 32 Position - Black
Clde Starier Reldy Coll Powers  J2e- 8 Position - Brown
TG Refmote ORI e 32 Position - Blue
2 e AN High

28 e DAM Lo
S 32 Fosition - Blue

M- Start Metor 12V

SE1 . Engine Start Companenils
G52 Fatut 16 {ECLE

ROTaH MOIIEE - B-MFER 231
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Troubleshooting (Continued)

4045AFM85 Marine Electronic Control System Wiring Diagram
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Troubleshooting (Continued)

P Focuss 34, 4.5 L, £ Vaive,
Engine Cantrol Urit [ECLY
B Mating View of Rali Presguns

Connieckor
T Tramsmission Sensors
CO50] — Trandsnession Pressurs
CO8-02 - Shafl Bpead
L0503 e M Fier Foesiriclion
Fludd Temparafure

D5 e Servmar Excitation (#5 V) J3F 1= Analog 16
0506 Serizor Relurn o Fee. Rihuirt

CO506— Exheust Temperatlire  J3-31-— Excitalion Vollage M
Lt Wiaerdn:FLisd Sersar J3 52 Excitation Rebunsn B
SIAT - ExcilEtion Voltage ¥5 S5 G Rt

J3E T Epcitati on Returms Pl Karifoid Alr Pressure
J3 Lt ARBicg B SerEor

SFiC e ARG 3 Pl Fued Rail Precgure Seasar

SE2— Focus 14 (ECL}

TOZew Mlanifold Alr Temgperallre
Sersar
¥0fem Crenkshaft Posibion
Sentar
M0 Zew Casvehialt Posion Seneos
YEQM e LenkePressure Fued
Pumj

FOigEe MO0NIER 1 LM FEE 23]
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Troubleshooting (Continued)

4045AFM85 Marine Electronic Control System Wiring Diagram - Cont'd
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Troubleshooting (Continued)

B Focues M, 4.5 L, 4 Valve,

COf s Externad Derate

CO8- e Thirgltie Station Theee

3 Excitation Vollage §2

Engine Conbrod Urit (ECLY COB e Exiberrial Shiutdows Lamg Pl Fusel Rall Pressurs Sensar
i AninilEany Comnsctar COB-L— Corfigurabls Swhich OO Vo ERigiie Sypee: | mirn Pildew Engisse Ol Pressurs
GOl Femvgor Excitation (+5 W COB M Customer Logs of OO W Thiroilie Siation Tieo Sengar {Clean Side)
08B SHstched Power Coolant Lampl/Stop Lamp SF% . Focus 16 {ECLY
DO G Spr1E S Fostursy Cl8-MN— Configurable Output COE Mo Single Point Ground T Enggire Coolant
C08-0— Configurabie Bwikch Configurahie Bwitch Jlee 32 Position - Black Temperalure Sensar
CH8-E— Configurabie Switch COB.Pe- Droop |sschronoss e 48 Pasition - Brown TS FlLigd Ternperadure Sensar
COE-F— Secondery Analeg Swileh e 32 Pozition - Blue

Throttie CO8-0~— External DecataiSfhat.  J3-8l— Anadog I
COE-G— Stop Lamp Power S Common JA-CE— Ansdog &
Ci-H— Commen Configurakis C08-R— Pivid Throtile JACH— Anadog 4
Ewifch COg-5— Frequency inpat JALE— Anedog B
C08-T— Throttle Station Two JAHS— Excifation Retum #2
Lampi#ait To Sart Lamp
i D681 BOGSEF -1 8 FEEA 330
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Troubleshooting (Continued)

4045AFM85 Marine Electronic Control System Wiring Diagram - Cont'd
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Troubleshooting (Continued)

B Focuss 14, 45 L, 4 Vaive,
Engine Control Urit (ECL

CO0-H-— Waming Lamp/Gonfig-  CO%-Re Digitsl Thrattle
wrahle Oulpetinick Back CO8-Fe Sengar Return

J1E e CyliRde 1
HF 1 Cfinder 3

C0tee Fuel Injectors Start C05-To Rpgieme CoastiBump A e e B gy Diiver
CO8-f— Wailt To Start OO fome AECREROrY [WET J R L Dilveir
COEBe Frged Ungwitched CO8 e TACHSGMelEr COE e CAMN Lo SR 0 PaEilion - Brown

Pavwer GO Lo Throttie Station 1 OO AN Migh e 3T PRER GO - Blue
COM-Cm Sensor Return CO3.M— Excitation Voltage {#+5 v} CO3-W— Set AcceleratarfiBump  SE2— Focus 14 {ECUL
S8 D E8L O e Dwereicde Shutdowm Lk W0 Pregsure Contral Walve
CO8-E— Ground COD P Crvemicde Shasdown CO8- e Brimipy Enibile
C-F— CAN Shinld Foebur e 32 Pasition - Black
CO&-G— igrition: 01— Cydinder 2

H 0 — Cydinder &
Rt bt IDAIF0 - & 25FEE 242
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Troubleshooting (Continued)

4045AFM85 Marine Electronic Control System Wiring Diagram - Cont'd
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Troubleshooting (Continued)

Ao Focus 14, 45 L, 4 Valve,
Enigine Cabteal Ukt (ECLE
COBw Wiring Supplied With J0
Bitespatar
C10— SAE JIZE0 #1 Way
Deitech Conbectar,

[P T

LGB Ed retdll ELAF

Cl— Diggmostis Connectar  Cl—
ClZen Tramsient Vallage C1 T Sirngie Poird Groumnd
Protection {12V or 24 V)  Gie Alternator 12V
CA3— Stasier Relgy Coil Ground H— 32 Position - Blask
Cld— Stester Relay Coll Powes  J2— 48 Pozition - Brown

CAGen Rgrsste DAIDA B 32 Potition - Blus

o a e N NT.
~RL e e LMY FIGN

J2B1 CAN Low
B 32 Pagtion . Blue

Mt Start Motor 12

SE1. Engine Start Components
SE2.. Focus 14 (ECL)

REIT0EEn GODEIFY -1 oM FEEn 200
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Troubleshooting (Continued)

Engine Troubleshooting
NOTE: If using BIGINESEL bends above B2, the

possibilly of some of the symplomns Nsled below,

NOTE: Before

the firat retrieve
any faull codes oh the dagmo st gauge display and
parform the corrective actions. [(See information

such as power ioss, could increase. fater

Eymiplam
Engine cranks bul will not start

Engine hard to start or will not start

Engine knocks

IJIE JUFJII'

Prablem
Incosrect starting procedure.

Mo fuel

Exhaust restrcted,

Fual filter plugged or full of wataer,

Injection purnp not getteg fued or air
in fized systeam,

Faulty injection pump or nozzes,

Engie starting under icad.
lmiproper starting procedure.
Mo fuel,

Airin fuel lne,

Cobd weather.

Show starter spesd.

Crankcase oll teo heavy.

Improper fype of fuel

Wiatar, dirt, or air in fusl system.
Clogged fuel fiker.

Crirty or faulty injection nozzles.

Efectronic fuel system probiem
Injecton pump shut-off not reset

Low engine of level,

L itoaral @iy daonl g

mh‘muﬂfaﬂ} Hanypmbhtmmnum, se

ol e

charts o solve =) i j..‘u"‘
Solution

Verdfy correct starting procedure.

Check fust in tank and manual shut-off
valve.

Check and correct exhaust restriction.

Roplace fual fiker or drain water from
fitter.

Check fuel flow at supply purp or
bleed fusl system.

Consu®t authorized diesel repalr
station for repak or replacement.

Diseagage PTO {if equipped).
R eview starting procedure.
Check fusl tank.

Biced fuel Ene.

Use cold weather starling aids,
See “Starter Cranks Slowly”.
Use oll of proper viscosity.

Consull fuel supgplier, use proper type
fued for cperating conditions,

Drain, flush, fill, and bleed systam,
Raplace filler element.

Have authorzed servicing dealer or
engae distrbutor check injecians.

See your auth onized servicing deaker
Turn key switch to “OFF” then to “ON".

Add oil to engine crankcase,

Q0 DRI 30001 341 BB TS
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Troubleshooting (Continued)

Symptam

Engine runs imegularly or stalls
frequently

Below normal engine temperature

Lack of power

Prablem

Injection pump out of Hme,

Low coolant temperature,
Engine opverheating.

Low coolant temperature.,
Clogged fusl fiker.

Water, dirt, or air in fusl system.
Poor qualhy fuel,

Dirty or fauity injection nozzles,

Electronic fuel system probiem
Defective tharmastat.

Diefective temoeralure caloe or

| Ly st HLLEE- bR [SEA LR

sender.

Engine averloaded.
Imtake ai restriction.
Clogged fuel fiker,

Improper type of fuel,

Cwerhested engine,

Below normal enging temperature,

Improper valve clearance.

Dirty or faulty injection nozzles.

Injector tip deposits

Injection pump out of Hme,

Turbocharger not funefioning.
{Turbocharger 2ngines onky.)

Lot imemrn] 50 o gagn

Saluticn

See your authorized servicing dealer
or engine distributor.

Remove and check thermaostat.
See "Engine Overheats™

Remove and check themostat.
Replsca fusl filler slament.

Drain, flush, fill, and bleed systam,
Change to better guality fuel,

Have avthorzed servicing dealer or
engine distriutor check injeciors.

See your auth odzed servicing deater
Remove and check themaostat

Check gasge, sender, and
connechons.

Reduce load.

Service ai cleaner.
Replace filter elements.

Use proper fued,

See "Engne Overheats”.
Remove and check thermaostat.

See your authorlzed servicing dealer
or engine distributor.

Have authorized servicing dealer or
engine distrdbutor check injestors.

Use John Deess approved biodessl
fued condifioners containing
detergents.

See yvour authorized servicing dealer
or enging distributor,

See your guthorized servicing dealer
or enging distributor,

LR TR, (R0 3 B 10T 300
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Troubleshooting (Continued)

Symptam

Low oll pressure

High oil consumption

Engine emils white smoke

Engine emits black or gray exhaust
smoke

Prablem

Leaking exhaust manifold gasket

[efective aneroid canirol lme,

Restricted fuel hose,

Low fast idle speed.

Camaged propefer
harine arowth

Lover ol Bmwind

Improper tyne of o

Crankcase oil oo light.

i leaks,

Restricted crankease vent ube.

Cefective tubocharger (if equipped).

lmiproper type of fiel.

Low engine temperature,

Defective thermostat,

Defactive injection nozzies,

Engime out oftime.

Imiproper type of fuel.

Clogged or dirty air cleaner.

Engine ovedoaded.

Copedizsprn] 50 o gagn

Saluticn

See yvour authorized servicing dealer
or engine distributor.

See yvour authorized semvicing dealer
or engine distributor,

Clean or replace fuel hose,

See yvour avthorized servicing dealer
of engine distributor.

Have propefer checked.
Clean hull.
Add o,

Dirain, i crankcase with oil of proper
viscosdy and quality.

Use proper viscosity of.

Check for leaks i lines, gaskets, and
drain plug.

Clean vent tube.

See your authorized servicing dealer
of angine distributor.

Use proper fuel,

Wam up engine to normal operating
temperaiure,

Remowve and check thermostat.

See your guthorized servicing dealer
or engine distributor,

See your authorized semvicing dealer
or engine disiributor,

Use proper fued
Service air cleaner.

Reduce load.

RO R, (R0 3 B QDT
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Troubleshooting (Continued)

Symptam

Engine overheats

High fuel consumption

Prablem

Fuel Injectors dirty.

Engine out af time.

Turbecharger not funciioning.

Electronic fuel system probiem
Engme overoadead.

Lo eoolant eyvel

Faulty coolant tank cap.

Stretched pody-vee bell or defective

helt tansinner,

Faulty sea {raw) water pump.
Low engine of level

Cooling system neads fushing.
Defective thermostat,

Defective temperature gauge or
gender,

Efectronic fuel system probiem
Incorrect grade of fuel.
Piegaed heat exchanger.

Pizgged keel cocler,

Trash or debris in engine
compartment.

Improper bype of el
Clegged or difty air cleaner,

Copadizgen] sn armd gagn

Saluticn

Usze Johs Deesre approved bodessl
of diesel fuel conditioners centaining
detergents. If no improvement s
sgen, see your authodzed servicing
deater or engine distributor

See your authorlzed servicing dealer
or engine distributor.

See vour authorized servicing dealer
or engine distributor,

See your auth odzed servicing deater
Reduse load.

Fill eoatant tank to propes level, check
coolant fank and hoses for lpose

meanochnone e lasbke
Rt S L b R

Have serviceman check.

Check automatic belt tensioner and
check bells for strefching. Replace as
reguired.

Checkdreplace mnpellerpumgp.

Check of tevel. Add il as required.
Flush cooling system,

Remove and check thermastat.

Check water temperature with
thermometer and replace, if
NEecessany,

See your auth onzed servicing deaker
Use corect grade of fued,
Clean hest exchanger and core.

Flush and ci2an keel cooder. Cheok for
marnine groweh on O.0, of keel cooler
fubes.

Clean engine comparment,
Use proper type of fuel.

Service air cleaner.

VLR R OB, (F T 3 B QRT3
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Troubleshooting (Continued)

Symptem

Prablem

Engine averloaded.

Improper valve clearance.

Injection nozzles diry,

Injector fip deposits

Ergine out oftime.

Defectve turbocharges:

Low engine temperature.

Soluticn

R educe load.

See your authorized servicing dealer
or engine distributor,

See yvour autharized servicing dealer
or engine distributor,

Use John Deere approved bipdiess|
fuel conditioners containing
detergents.

See your guthorized servicing dealer
or engine distributor,

See your authorlzed servicing dealer
or angine distributor.

Check thermastal

QLD DDA 13 - 11 Q0CTR A
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Troubleshooting (Continued)

Electrical Troubleshooting
Symptom
Undercharged electrical system

Battery uses too much water

Batteries will not charge

Starter will not crank

Starter cranks slowly

Prablem

Excessive alectrical load from added
ACCRSE06RS.

Excessive engine iding.

Poor eleclrical conmections on battery,
ground strap, starter, or alternatar.

Defective hatteny
Defactive altemator.

Cracked batiery case,

Defectve battery
Battery charging rate too high.

Loose or cormded connections.
Sulfated or warn-out batteres.

Stretehed pofy-vee Delt or defactive
belt tensioner,

FTO engaged (if equipped),
Marine gear controd engaged,
Loose ar corroded connections.
Low battery oulput voltage.

Faulty start ciroudt relay.
Biown main system fuse.
Low battery output,

Crankcase oll o0 heaw.
Logse or coroded connechons.

Salution

Femove accessoies of install kigher
aitput altesnator

ncrease angine rpm whes heavy
elpctrical load Is used.
fnspect and clean as pecessan.

Test batteny.
Test charging systen.

Check for moisture and replace as
Necessany,

Test battery.
Test charging system.

Clean and tighten connections.

See your authorized servicing dealer
o ehgae distributor.

Adjust belt tension or replace bek,

Disengage FTO.
Disengage maring gear,
Clean and tighten ioose connections.

See your authorized servicihg dealer
o &ngine distributor.

See your authorized semvicing dealer
or engime distributor,

Replace fuse,

see vour avthorized semwicing dealer
or engine distributor,

Lize proper viscosity of.
Clean and tighten ioose connections.

Starter and hour meter functions;  Blown &ise on magnetic switch. Replace fuse.

rest of electrical system does not

function D, CUOD00T 355 10 Do ekl 2112
Symiplom Prablesm Sualutice

Entire electrical system does not  Faulty battery connection. Clean and tighten connections.

Feiredianm

LR LELRE AL

Sulfated or wormn-out batteries.

Biown main sysiem fuse,

See yvour authorized semvicing dealer
or engine distributor.

Replace fuse.

D2l DUODARDT 335 100800 -0
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Troubleshooting (Continued)

Listing Of Diagnostic Trouble Codes (DTC)

The Diagnostic Trouble Codes {DTCs) are oulput on the
diagnostic gavge according to the J1558 standard as a

two-part code, The first part is a two to four-digit Suspect
Parameter Number (SPN) followed by a one o beo-Sigd
Failure Mode identifier (FMI) code.
Listing Of Dlagnostic Trouble Codes—Continued
8PN FMi Blink  Description of Faust
Code
... DG 03 ... Throfle #3 Sione Outof Ranoe HIEN oo e e e
B e Mo, 1 Throe #3 Signa Oul o s Lo s e ces e e
28, o, 15 Throttle#2 Signad Cutof Rangs High oo e
e B, 6., Throdie #2 Signel Ol of Ranos Lo e e imen s
84 .. 2. a1 .. Wishicle Speaed MESECh. L e
g1... D8 H...... Throte #1 Siona Outaf Rangs HEN e e e e
.. o, 17 Thiote 1 Signs Oul of R LOwo i ieee
9. L, seees Throtthe #1 Communication Signal Erabic, e
W M 58 Low Pressurs Fusl Signed Exramely Lo
94 ... 3. 7 ... Leows Preagure Fusl Signal Out of Range High. oo oe.. .
84 ... Do, ... Lo Prassurs Fusl Sonal Oul of Rangs Lo e vees
W W, B6 L., Low Pressure Fusd Rate of Changs Abnormal o
e T3, e Lowy Prassure Fusl Ot of CRlBration oo e
94 ... .. B High Prassure Fued Systern- Frassure Sightly Low., e
94 ... Mo T — Fuel Supply Precsung Moderabaly Low o e e
a7 .0 DO e WalerinFusl SoneE ConBinuously Detecied
av .. W, v Watpr-in-Fual Sione Out of Ranoa HIZh o eeesmeriess mes
At e Mo s WisternFusl Signel Cutof FRenos Law e e e
T | T L e T T T T £
100, ... 75 Engine Ol Fressure Sional Sdramehy Low .o e e
fi0.. DE..... I3 Engine Ol Fressurs S Cut of Rangs High ...
Wl (4., M. Engine Ol Pressirs Signad Oul of Rangs Lo e
1., 6., seeso Enging O Fresmre Siona Modersbaly Hgh e e,
1., 18 Té ... Engine Oil Fressss Siona Moderstal Law . e ioee e
1050 ... —-veeee Intaka Manifokd AF Ternparaiune Sions Edrarsh High .
.. Ho., ceens Inbeb fdenfold Air Temperaiung Sigral ot of Rengs High..
.. M., ceen Inkebe Menifold A Tempsarahora Sigeal Cut of Range Lo,
T .. T8, e kanitald Air Termparaane SHghtly HGh oo e
105, TG, =eeeeee Intake Manifokd Ar Ternparaiunee Sons Moderalshy High ...
.. ., ceenn Sip Filbar Fressure Diffarential Exremaly Hioh oo
110, 0., S23... Engine Coclant Terperature Sonai Edremedy High ...
0., D5, 18 ..... Engina Conlant Tamperaturs Signal Out of Range High ...
1. ... 18 .. Engine Coclan Tampersure Signal Out of Range Lo, ...
110, 5., 62.... Engine Coclant Terperature Sgnal Shghth Hgh e,
M., 6., G3,... Engine Coclant Tamperaturs Signal Modaratey High ...
1. Mo, 61,0, Engine Cocdant Levsl Lowo v ena o e e e
15 (R o — Fuel Ral Pressure Signa Out of Range High
157 ... Do, =eeeeee Fusl Fal Fressurs Sond Cut ol Fange Loy
157, M., veser Fued Fail Pressums Loss Datectad

L itoora] i1 sl e

Folowsg is a list of SPNs, FMlis, Blink Codes and
descripbion of the diagnesiic trouble codes that can ocour
in the varlous enging systems. Not all of these codes wil
be present in all engine applications.

When trouble codes appear on the diagaostic gauge, see
your esgee dealer for repairs as so00n as possible.

Corrective Action

Chad Sensar and YWiing
Check Sansor and Wiing
Chack Sansar and Winng
Chack Sansor end Winng
Cordsct Sardcing Deaker
Chadk Switch and Wirng
Chack Sailch &nd Wiring
Chack Sansar and Winng
Cortect Saracing Cealer
Chad Sansal &nd Wilhg
Check Sensar s Winng
Cortect Saracing Cealar
Cortect Saracing Dealar
Cortect Saracing Dealar
Cordect Sardcing Deaker
Cordact Saricing Deakr
Chack Sansar and ¥Wining
Chack Sansar end Winng
Stop end Cren Waler Separaor
Chack: Cil Leval

Chad Sensar and YWiing
Chack Sansar and Wiing
Chack Sansar and Winng
Chiesck il Leswal

Chad iy Chaaned, Altercosier, of Room Temperaiing
Chack Sanzar anod Winng

Chack Sansar gnd Winng
Chisch Afr Clangnes, Altercadar, of Room Tamperain

Chadh air Cheaned, Altercosier, of Room Temperaiing
Cortect Sardcing Dealsr

Chack Coding Sestermn, Raduos Fower

Chack Sansor and Winhg

Chad Sansal and Withg

Chack Coding Systern, Raducs Fowsr

Chack Cocling System, Reduca Power

Chack Operatar's Manual

Chietk Sensar and YWiing

Check Sansar and Wilng

Cortect Samcing Dealar

CUAGET 2D C - 10 BAPF BA1d
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Troubleshooting (Continued)

154,
1714...
iT4...
1714...
i74...

174...
1Td...
163 ...
164,
1900,
1560 ..
e
180,
B .
G117,
620,
8.
axT ...
BT .
637
ar
G629
|22 .
£ ...

Gt

=1
b

G4
525
Gl
G5,

GaT...
637
G417 ..
637 ...
3T ..
624,
oL
51,
G851 ...
G651 ...
G851 ...
651,
51 ,..
851 .
G52...
G52,
G52
GE1...

3345

mrrans

T
3 ...

Mo 4B
A2 e

B
L
Mo 34
LI

(L J

LI

Diegcription of Fault

ECLU Prwar Dovn Error (internal ECLIProblam] s
Fuei Tamperature Signal Exremely Hioh oo
Fuel Temperaiure Sianal Oul of Rangs High .o ee
Fued Tampersture Signal Oul of Fange Low ..o e vees
Fued Tamperaturs Shahty Hioh oo o e

Fusd Tampereture Signal Modarately Hioh oo
Fued Temperaiure Senso Fauly ...
Enging Speed Derabs Condlion Exisis s
Engine Smed DEMEE o oo e ees voees eems e s smms smms s
Enging Spaed Extramaly Hah .o e i s e s mes
Enging Speed Exdramely Low oo s men e e
Engine Spaed Moderaaly Hah ..
Engine Spereed Modarataly Low oo v e e
I Tod SoTad B POMIBT e
Inpactor Fhortad B CToumd e e e e s e e e
SenE0r Supphy Voltage Hgh e o e iseenions e e
Senaor SUpE Voitage Low ...
Al irgactor Circails Haws High Resislancs

ECU Unswichad, Powst MIENT. o me w

Injactor Power Suppl Vollege Out of Range Low
ECL EERR O Erree

ECL Programing Emor. ... w....
BV 1 P COMmmunicaion B . oo

Fuet Shutoff EMON uiveerimn o e esen o reensmass e v e

Camshat Posiiion Cirouit Has High Resistance
Carnshalt Pasilion Croult Has Low Resistancs
Engina Position Sersor Sionel MISRND 0o e s
Engina Fosthon Sensar Signal Bate of Change Abnomal..

Ergine Timng Sensor Sona Unnekable ... ... .
Crankshalt Pocition Cireul Hes High Reaisiance. ...
Crankshalt Prosition Cirouit Hes Low Resstancs e o,
Engins Timng and Pasiion Signals Miemelch ...,
Engina Timing Senscor Sgnsd MISSiNm., oo s
Ergine Tirng Sighs Ree of Changs Abnamms ..
LI L - T
Injactor Murmbsar 1 Circuil Hes High R esislancs. e
Injactor Mumtar 1 Cirouit Hes Hioh Resstance .o,
— npesciar Mumber 1 Pat Mumber Dalelmealid ..
Injecior Murbar 1 Cliouit Has High Resigsiance ...
Injactor Murmbsar 1 Cincuit Hes Low ReRstancs e .
impactor Mymbsar 1Mok F‘eﬁ:njn-:llng....... e
Injector Murmbsar 1 Pert Mumbsar Calibration Faul ...
Injector Mumber 2 Part Mumber Data invakd
Injecior Murnbar 2 Clicuit Hes High Resigtance_ .
Injactor Murmbsr 2 Cirouit Hes Low ReRstancs e o
inpactor Murmbsar 2 Mot Fesonding e o s v smer s s

Corrective Aetian

Cortect Sardcing Dealsr

add Fuel or Switch Fual Tanks

Chack Sansar and Winng
Chacd Sansor &nd YWiing
Cortect Saricing Dealar

Addd Fusd or Switch Fusl Tenks

Cordect Zamicing Deaker

Chesd Fauk Codes ar Contact Servicing Dasle

Corded Sanicing Dealer
Redice Engne Spead
Cortect Sarcing Dealar
Redhics Enging Spead
Cordect Serdcing Dealer
Check Wiing

Chack Winng

Chack Wring

Chack Wring

Cortact Serdcing Desaler
Cortact Samice Dieakar

Contect Sardcing Cealsr
Cortaat Zaracing Deater
Cordect Samice Deakr
Cortect Sardos Deskr
Cortect Sarice Dieakar
Corgect Sardce Deakar
Chack Sansar and YWinng
Chadk Sansar snd ¥iing
Chad Sansor &nd Wiing
Chack Sansar end Yinng

Chadk Sanzar end YWinng
Check Sensar s Yiing
Chad Sansal and Wilhg
Chack Sansar end YWinng
Chaks Sansar and ¥Wiing
Chack Sansar endinng
Chieck Sensar and YWing
Ciordact Sardcing Desaler
Cortact Sarncing Cealer

Chadk Ingsctor Winng ar Injactor Solenod
Chack Irjactor Witing of Injactor Soleneid

Coniedt Saracing Dealar

Chack Infecion ¥Winng or Inpaclor Solenoid
Chadk Injactor Wining of Inpacior Solencid
Irpctor Fadad ar Flow Lirniber Clossd

Coriact Sapdcing Dealar
Condact Zamicing Dealer

Chesd: Injactor Widng ar Injactor Solencid
Chack Irjactor Wining of Inpacior Solennid
Impactor Fadad ar Flow Limiter Closad

Lpatimgmn] o s gags
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Troubleshooting (Continued)

G52,
853...
G53...
853...
G5,
1
G54,
G
G54,
G54,
175
G53...

EEITTET

Degcrigtion of Fauit

injactor Murnbar 2 Pan Murnbar Caloration Feult e
Injector Murnbar 3 Part Mumbsar Data invald .o
Inpactor Mumbar 3 Cincult Hes High Fesistancs ...
Injechior Muribar 3 Cirouit Hes Low Resisfancs .
Injactor Murnbsr 2 Mok Respandifg o oo e o e
Injector Mumbsar 3 Parl Murmbar Calbration Faat e
Injector Murmbar 4 Part Mumbsar Data Invald .o
Inpsctor Mumber 4 Cincul Hes High Resistancs .. ..
Injecior Muribar 4 Clroull Hes Low Resisiancs .
Injmctor Mumtar 4 Mot Respanding o o oo e
Inpsctor Mumbsar 4 Farl Mumbsr Calioration Fesk o
Injector Murbar SPart Mumbsar Data Invald ...
Injactor Murabar 5 Circull Hes High Resistanis ...
Injechor Murbear S Cieuil Hes Low Resistancs .
Injactor Murnbar & Mot REspamdifh o oo o e
Inpactor Mumbar 5 Ferl Mumbsar Calioration Fask o
Injector Murnbar B Part Mumbar Dals Invaid ... .
Injactor Murabar & Cincull Hes High Resistanis ...
Injecior Murmber B Cirouil Hes Low Resisfancs .
Injactor Murnbsar & Fert Mumbar Catbration Faut ..
Inpscior Murmbsar GMNot Fesponding e meo e mesme e e
Gloaw Flug Signal Recesed When Mol Expacted ... ... ..
Glow Fiug Shanal Mot Recaived When Bxpected e os
inbat A Heater Signad HIoh e s e sn s s e
Inbat i Hesater Sianed Low oo oo o o mseries e e
Calculabad Vahicle Spasd Inpuk MOISE . e e e e
Wehidle Spoed or Targue bassage Mol Valid.. .
Audliery Enging Shubdown Saich Sianal ivwald ...,
Extamad Shutdesm Commanded...... .
Extamed Fusl Dersta Switch SC0E e o eeernms o e
Lo Prassure Fust Pump Cirost Hes Hgh Resistancs .

Lo Prrassure Fust Purmp Cirodil Hes Low Resieiancs ...
Loy Prassure Fust Purmp SteEus Brmor .o oo e
Inischan Fumnp Datected Dafart. o i me o mon e
Apampiing 1o Fuel Witk Sommand oo e
Fump Supply Wolkaga O af FETIDR e e v e mes
Fump Self Test Emorn v e memn e iem e onnsn e mns e
Furip Detacisd Communicallan BN .o ee e
Furnp inbated Engns Frotaction oo e o e e
ECLYPump Timing Wodsrately Mismatehsd.,, oo,
ECLYPumip Spaed BEmachad e e

ECLPump Timing Extremaly Mismaichad s

Correstive Action

Cortect Saracing Cealer

Cortect Samicing Dealar

Check Irgacton Winng of Injecior Solenoid
Cheasd: Injactor Wing ar Injactor Solencid
Injactor Fadad or Flow Limiber Closad
Ceortect Saracing Dealer

Cortect Saracing Dealar

Chaci Irgacton Winng of Injecior Solenoid
Chedde Injecton Widng or Injactor Soencid
injartor Fadad or Flow Limiter Closad
Cortect Saracing Cealer

Cortact Serdcing Desaler

Cha Ingactor Winng of Injacior Solenod
Cheack Injecton Winng or Injachs Solenoid
Imjactor Fadad or Flow Limter Closad
Contect Saracing Dealer

Cortat Seracing Desaer

Chad Ingactor Winng of Injecior Solenod
Chacks Infecion ¥Wing or inpecior Solenoid
Cortact Saracing Dealar

frictor Fatad or Flow Limiter Closad
Chesk: Reday and Wiring

Check Reley and Wirng

Cortect Saracing Dealar

Cortact Saracing Dealar

Cortect Saracing Dealer

Cortet Serdcing Deakr

Corfect Sandcing Deakar

Mo Engne Feul, Check Gther Shutdown Devices
Mon Engine Feuk, Check Other Shutdosn Devices
Chack Pump and ¥ring

Chack Pumg and YWiring
Chack Pumg and Winng
Cortact Sarncing Dealar
Cortect Serdcing Dealkr
Cortact Saracing Cealar
Cortect Sardacing Dealar
Coredct Sardeing Deaksr
Cortect Samicing Dealar
Cortect Saracing Dealar
Cortet Serdoing Dealer

Conbact Saracing Dealar

Camhizans] sn s gage OURGF 2 I MFC-THIBARRT -3
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Troubleshooting (Continued)

SFM ZH
107
-
107 Mo
b -
1 DF.LL
[ -
108
LR LR B
q.....-
"M oat.
[
(A
fieeroee
LR T | T
B_.....
13 D3
-
EE I
134 0.
-
48 2.
L J—
R
|
156 ...,
Do
LI <
[ -
351 D3
-
=L
35 Mo
d......
351 oL
[
351 ...,
1aarian
33T M.
| -
351 D3
...
I
P
3 M.
< J—
351 el
< —

Blink
Code

LU QS

2.

31....

ELTEEEET

TE ...

T iem

TE ...

= -

ELLITETT

Diegcrigtion of Fault

Eensor Supphy TVoESge HIDN . e e s e e e

SENSO SUEE T VOEEIE L0 et oo e e

Zensor Supohy T voege Hich ...
Sensnr Supphy 2 WoRBTE Lo e e e e ieasnens e e

Enging Frofaction Shutdosen Waming ... ...

Engine Frotachon Shutdosm ... ...
ECL Termparalyre Signel Extramaly Hah o e
ECU Termparatyre Signa Moderabaly Hgh oo e e

Hah Freszors Fual Pump Contol Vaive Signa Out of
Fanga High ...
Hgh Prassure Fusl Pump Sclencid Mumbsar 1 Circut Has

L g e T T ]
LR R e L R e N TN e T CE T T PRI EE TP

High Prassure Fusl Pump ot Able 1o Waet Remguned Rail
T e K - TR

Purnp Posesr Pabay Faall

Prauiesbad Torous Curve Signal Unredisble.... oo en
Enging i Derske ConBon oo er e ves merienssess smer s s
SECUN WVIDEHON Lo e et o et s e e st e e
Sensor Supphy Mumber 1 Voltage Out of Range High.......
Sengor Supphy Mumber | veltags Out of Range Low..., ..
Senaor Supphy Rumber 1 Veltage Out of RangaHigh.......
Seraor SUpply Mumber 2 Vibitage Out of REngelow. ...
Tensor Supply Mumber 3 Yoltage Out of RangeHigh ... ..
Senor SUpehy Mumber 3 Voltage DUt of Range Low........
Sensor Supehy Mumber 4 Voltage Cut of Range High ... ...
Sengor Supphy Mumber 4 Woltags Cut of Range Low....o..
Sensor Supphy bumber 5 Veltags Cut of Range High ...

Sefor SUpple bLmber S Yeltacs Dut of Ranas Lo ...

NOTE: Diagnostic gauge on nstrument pane! may also

aiEplay

fexd for communication fauls, such as "CAN

BUS FAILURE". Contacl you servicing dealer.

Carrective Aetian

Check Wiring

Check Wiring

Chack Wring

Chack Wiring

Chadk Feull Codes
Chads Faul Codes
Cortact Sardcing Cealar

Cortect Saracing Dealer

Corfsct Sapacing Dealker

Chack Fumn ¥nng

Check Fusl Fiter and Linss
Cortact Sandcing Dealer

Cortect Serdcing Deaker
Chadk Faull Codes

Coredt Sardeing Deaksr
Corect Sardcing Deaksr
Contect Sarncing Dealar
Cortect Serdcing Dealer
Cortect Sendcing Deaker
Cortact Saracing Cealar
Corfed Sarvicing Deaksr
Coredt Sardeing Deaksr
Cortect Samcing Dealar
Cortact Zarcing Dealar

Corfsct Saracing Deaker

QLRGP 2 TP - 1HIERPR e
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Troubleshooting (Continued)

Intermittent Fault Diagnostics

Intermittent fauits are probiems that periodically “go away”.
A probiem such as a termsal hat mtermittently coesn't
make contact can cause an mtesmittent fault. Othes
intermiteant fults may be set anly under ceftain operating
condfions such as heavy load, extended idle ete. When
diagnosing intermettent faults, ke special note of the
condition of widng and connectors since a high percentage
of intermeltent problems orgnate here. Cheok for loose,
difty of Gsconnected connectors. Inspect the wiing
routing looking for possible shorts caused by contact with
extemnal paris (for example, mbbing against sharp sheet
metal edges). nspect the connector vicingy looking for
wires that have pufed out of connectorterminzls, damaged
connectors, poorly positioned terminals, and cormoded or
damaged terminals. Look for broken wires, damaged
splices, and wire-to-wire shoris. Use good judgement i
component replacement is thought o be required,

NOTE: The Engire Conrfrad Unif JECU) 5 fhe
component LEAST Mkely fo fail

Suggestions for diagnosing intermittant faults:

If the probiem is intermittent, try to reproduce the operating

condifians that were present when the Diagnostic Troubde
Code (DTC) set.

If a faulty connection o wire is suspected to be the sause

of the intermitent problem: clear 0T Cs, then check the
connection or wire by wigging 1t white watching the
diagnostic gauge to see if the fault resets.

Fossibie Causes of Intermitient Fauls;

1. Faulty connection bebween sensor or actuator and
hamess.
2. Faulty contact bebween terminalks in connecton

4. Faulty terminalfedire connestion,

Efectromagnetic interferernce (EMI from an improperhy

installed 2-way radio, ete. ean cause faulty signals to be
sent to the ECLE,

NOTE: Refer to wiring diagram foldouts earfier in this

zection a5 a guide o conmections and wires.

CLIRG P11, DO 3 -1 BT DT 30

Displaying Diagnostic Gauge Software

NOTE: The fliowing steps car ba used fo gispiay
the saftware version of the diagnostic gaugse
if reeded Ay your degier far imubieshoofing.
This is & read only funciian.

1. Starting at the single or four engine parameter display,
press the "Meny® key.

1800 RPM ”E s imasry H g
R ne ] |
@@@ @@@@

Many Kay :

QLRGP IRNMED -19- Z=EFT 314

2. The main menu will be dsplayed. Use the "Amow” key
o seroli theou gh the menu unti] "LiiEEes" is highlighted.

s itesial i1 sl g

A3 LIS

Seiec! Unidas

CIRGP, DOD0ET - 19- HEEFI 3 XY
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Troubleshooting (Continued)

3. Omee “"Ukltes" is Mighlighted, press "Enter” to activate
the utilties function.

STORED CODES
EMNGINE CONFIG
SETUP 1-UP DISPLAY
SETUP 4-UP DISPLAY
SELECT UNITS
ADJUST BACKLIGHT

) [CXCL)

Swtea! Uhiibes

Rt Z0 T —Lp=1000T0

CLIRGP1IRNMED 18- 2EEFT 334

4. Scroll o the “Software Version®. Press “Ented” to view =
the sofwars verson. Press the mend BUmon Saee 1o
returh ta the main mend. SOFTWARE
VERSION

RO — 1300 T

Sofhwara Yarson

CUIRG P AIEY A9 REEFI S 49

Storage
Engine Storage Guidelines
i ;J‘:'I;': D!E& mﬂ;ﬂ“ﬂ“ h&lstnmt-d outside gl"p 3. Long term storage includes the use of a stabifized rust
0 three {3} months with na long term preparation preventive oil to protect intemal metal components
IF COVERED BY WATERPROOF COVERING. Mo of the engine. This of shouid be an SAE 10 oil wih
outside storage is recommended without a waterproof 1-4 percent morphalineg or equivalent vapor cormosion
covenng. inhibitor. These rust preventive oils are avaiable from
2. John Deere engines can be stored in a standard area distributors,
ouerseas shipping coniainer far Up to three (3} Monis  yae npTANT: DO NOT USE BIODIESEL DURING
with no fong term preparation. MACHINE STORAGE. When using biodiesel
3. John Deere engines can be stored inside for up fo six blends, switch to petroleum diesel for long
{B) months with no long term preparation. term storage. Before storage, operate engine
) on at least one complete tank of petroleum
4. John Deere engines expected to be stored more diesel fuel to purge the fuel system. Follow
than six {6) months MUST have long term storage narmnal storage procedures once the fuel
g_relgaratlun. { See PREPARING ENGINE FOR LONG system has been purged.
ERM STORAGE, later & this section. )

DD 0 D - BRI
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Storage (Continued)

Preparing Engine for Long Term Storage

The following storage preparations are used for long term
engae storage up to one year, After that, the engine
should be started | warmed up, and retreated for an
extended storage period.

IMPORTANT: Any time your engite will not be
used for over six (B) months, the following
recommendations for storng it and removing
it from storage will help to minimize
cormasion and deterioration.

IMPORTANT. DO NOT USE BIODIESEL DURING
MACHINE STORAGE. When using biodiesel
blends, switch to petroleum diesel for long
term storage. Before storage, operate engine
on at least one complete tank of petroleum
diesel fuel to purge the fuel system. Follow
nomial storage procedures once the fuel
system has been purged,

1. Change engine olf and replace fitter. (See CHANGE
ENGINE CiL AND FILTER in Lubrication and
Maitenance/500 Hour Section.} Used of wil not
dive adequate protecticn. Add ane (1) ounce of rust
preventive oll o the ending crankease for every quart
of ail. This rust preventive of shoukd be an SAE 10
oif with 1-4 parcent morpholse ar aguivalest vapes
comrasion inkibitos.

2. Ensura tha machine fuel tank is filled with high quality
petrofeum dlesel fuel. Filing the lank completely
will ensure that water does not bulld up due o
condensabon. For storage of more than one year, use
John Deere PREMILM DIESEL FUEL CONDITICNER
{or equivabent) al the specified concentration.

3. Serviee gir cleaner, (See REPLACEG AR CLEAMER
FILTER ELEMENTE in Service As Required Section.)

4. Draining and flushing of cooling system is not
necessary if engine is to be stored only for several
months, Howewver, for extended sforage periods of
# year or longer, & & recommended that the cooling
systemn ba drained, fushed, and refifed. Refll with
appropriate conlant, {See RECOMMENDED ENGINE
COOLANT in Fuels, Lubricants, and Coolant Section
and ADDING COOLANT in Service As Required
Section.)

b

Prepare a tank with a solubion of desel fuel and rust
prevestive oll, at tea (10} ounces of rust preventive oll
per galion of diesel fusl.

6. Remove existing linesiplugs as required, and run
a temparary fine from the tank to the engine fel
intake, and another temposany Bne from the fusl return
manifold to the tank, so rust preventive oil solution is
circuiated through the injection system during sranking.

7. Crank the engine several revolutions with starter (do
not afow the engine to start), This will allow must
preventive oif solution to circulate,

@

Remove tempaorary lines mstafied in Step § above,
and repizee any Enesfplugs previoushy removed.

NOTE . Owe galian of fusltil soiution can be used o
fragt 100 emgines; fwo gallons to freaf 200 engines,
efc. The ofl could fhen be replenished by adding
Bn addifionsl e (5) ownces of rust preventive
ol per galion of solitioh, However, starting over
Wil @ hew solulion & recommended ko dispose
of any waler or other npunties.

8. Leoosen, or remaove and store, fan/allemator poly-vee
bt

10. Remsove and clean batteries, Store them in a cool, dry
place and kesp them fully charged.

11. Disengage the clutch for any driveline,

12.Clean the extedor of the engine with sal-free water
and touch up any stratched or chipped painted
surfaces with a good qualBty pamt

13. Coat a8 exposed (machined) metal surfaces with
grease or comosion mhib&Eor if not feasile to paint.

14, Seal af openmgs on engine with plastic bags and tape.

15. Store the engine i a dry protected place. I engine
must be stored outside, cover & with a waterproof
canvas or other suitable profective materal and use
& strong waterproof tape,

OO D DODOAFC -1 R FEER DN
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Storage (Continued)

Removing Engine from Long-Term Storage

Refer to the appropriate section for detaded services
fisted below or have yvour authorlzed servicing dealer o

1. Remove all protective coverings from eagne, Unseal
all spenings in engine and remove covering fom
alectical syslems,

2. Remove the batteres fom storage. Install batteses
{&ily charged) and connect the terminals,

3. Install a%ernator poly-ves bel F removed, Adiust
beit tension. {See CHECKING BELT TENSIONER
GPRING TENSION AND BELT WEAR in Lubrication
and MaintenanceS00 Hour 2 Month Seclion.} Install
bedt guard,

4. Perform all appropriate prestaring checks, (See
DALY PRESTARTING CHECKS = Lubrication and
Maintenance/Daily Section.)

5. Open sea water valve and prime the sea water system.

B.

Dpan fuel vabva, fill fusl fitarwater separator with
clean fuel and beed the fiel system. (See BLEEDRG

e T

T STEM = Service as Required Section.)

IMPORTANT: DO NOT operate starfer more than 30

T

8,

seconds at a time. Wait at least 2 minutes for
starter to cool before trying again.

Crank engine for 20 seconds with starter {do not aflow
the engine to start). Wak 2 minutes and crank engine
an addiional 20 seconds o assure bearing surfaces
are adequately lubricated.

. Start engine and run at lowidle and no load for several

minutes, Warm up carefully and check afl gauges
before placing angine under load,

On the first dey of oparafion after storagas, check
overall engine for leaks and check all gauges for
correct operation.

MOTE ! IFusing BIDMESEL blends after long lerm slorages,

frequency of fual fMter pluggring may increass inftialfy.

QD0 0E (IS B80T 10
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Revised 5-4-17

Specifications

General Marine Engine Specifications - 4.5L
ITEM

Ganeral Data
Engne Type
By slion

Mumber of Odinders
Hire

T d oy
et

Casptacermsent
Cambushon Zystam
Camprassion Faia

Lengin
Bamc Dry Weight {appooimata)

Lubreation Sysiem [Propuision Applicatisns)
O Fressure af Reted (om [+355%)
O Fressyra ek Low Idis (BO0 mm)
Lutrication System (Generator Appdications)
Of Pressure & Ratad mpm [£35%)

Cooling System
{Ligudd, pressurized with centrifuged pumg)

Racommandad Fressure Cap

Colent Tampersture Opsiatng Renge
Conlent Tampersurs [haaimunt
Cavlent Capacky

‘Valve Actuation
Wakee Clearanos (Cold]
Iniake

Exhaust

Fueel System

ECU Dezoriplion
Fued Injection Type
oamcs Typs
Frmery Fued Filtar
Felindan Fusl Filtes

Electrical System
Bettery Capacily (Mmimumi- 12 vok System

Battery Copaaly (Mnimum)- 24 Vol Systam

e ]
S SyEREIn

flagimum Alr intake Resiricion

LIET OF MEASURE

meEn finh

wEn i

Lojou i

wEn finh
e {in.)
wem fin)
ki ik

KFa [pel)
kPa (psi)

kP [pi)

kFa fpsy
i l:-IF:l
CF)

L gt}

LERIN T
e {in g

i, Ha0
1=F
{psiy

EMGINE MODHEL
MRS

In-ling, 4 oycle disssd

Tuooharged and coolant
atel Coaled

4
0 (417

127 {500

4.5 (275
Cirect Imjacticn
i

T4
o (3.0
T (43 5
S0 E1125)

436 (B3
Hagan

ara(Es)

140 1]
EE {H0-0E
10230

O35 ¢0.00)
50 00E)

L1a
HPCR
Elechronie
0 o
2 microg
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