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Safety Precautions and Instructions

A Generator Set, like any other electro-mechanical
device can pose potential dangers to life and limb if
improperly maintained or imprudently operated. The
best safeguards against accident are to be ever mindful
of the potential dangers and to always use good
common sense. In the interest of safety, some general
precautions relating to operating of a Generator set
follow. Keep these in mind. This manual contains
several types of safety precautions which are explained
below.

A DANGER

Danger is used to indicate the presence of a hazard
which will cause severe personal injury, death, or
substantial property damage if the warning is ignored.

A WARNING

Warning is used to indicate the presence of a hazard
which can cause severe personal injury, death, or
substantial property damage if the warning is ignored.

A cauTioN

Caution is used to indicate the presence of a hazard
which will or can cause minor personal injury or property
damage if the warning is ignored.

NOTE

Note is used to notify people of installation, operation, or
maintenance information which is important but not
hazard-related.
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A wARNING Yy

extreme care when handling, storing, and using fuels
Store fuel in a well-ventilated area away from spark
producing equipment and out of the reach of children.
Never add fuel to the tank while the engine is running
since spilled fuel may ignite on contact with hot parts or
from ignition spark. Do not smoke or permit flame or
spark to occur near potential sources of spilled fuel or
fuel vapors. Keep fuel lines and connections tight and in
good condition--don’t replace flexible fuel lines with
rigid lines. Flexible sections are used to avoid breakage
due to vibration. Additional precautions must be taken
when using the following fuels:

A caution 4

RV generator fuel system is susceptible to explosion
when used in non-RV applications. Use generator
sets specified for RV use in RV installations only.

Fuel leakage can cause an explosion.

Do not modify the tank or propulsion engine fuel system.
Craft must be equipped with a tank allowing one of the
two pickup arrangements described. Tank and
installation must conform to U.S.C.G. Regulations.

A WARNING

Spilled fuel can ignite on contact with hot engine
parts. Use a container to catch fuel when draining fuel
system. Wipe up all spilled fuel after draining system.



A WARNING

Hazardous voltage can cause death or severe injury.
Perform electrical service only as prescribed in
equipment manual. Be sure that generator is properly
grounded. Never touch electrical leads or appliances
with wet hands, when standing in water, or on wet ground
as the chance of electrocution is especially prevalent
under such conditions. Wiring should be inspected at
the interval recommended in the service schedule —
replace leads that are frayed or in poor condition. The
function of a generator set is to produce electricity and
wherever electricity is present, there is the hazard of
electrocution.

Hazardous “backfeed” voltage can cause death or
severe injury.

The generator must not be used to "backfeed” by
connecting it to building/campground electrical circuits.
Install a transfer switch in RV generator installations to
prevent connection of RV and other sources of power.
Electrical backfeed into a utility electrical system can
cause serious injury or death to utility personnel working

on transmission lines.

A caution ‘

Short circuits can cause bodily injury and/or
equipment damage. Do not contact electrical
connections with tools or jewelry while adjustments are
made. Remove wristwatch, rings, and jewelry that can

cause short circuits.
- @
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A warNING g x

Accidental starting can cause death or serious
personal injury. Disconnect battery cables (remove
negative lead first and reconnect it last) to disable
generator set before working on any equipment
connected to generator. The generator set can be

started by remote start/stop switch unless this
precaution is followed.
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Exposed moving parts can cause severe injury.

Keep hands, feet, hair, and clothing away frombelts and
pulleys when unit is running. Replace guards, covers,
and screens before operating generator set. Do not
open generator compartment door when unit is running.

A WARNING Qé%

Battery gases can cause an explosion.

Do not smoke or permit flame or spark to occur near a
battery at any time, particularly when it is being charged.
Avoid contacting terminals with tools, etc. to prevent
buns and to prevent sparks that could cause an
explosion. Remove wristwatch, rings, and any other
jewelry before handling battery. Never connect negative
(-) battery cable to positive (+) connection terminal of
starter solenoid. Do nottest battery condition by shorting
terminals together or sparks could ignite battery gases
or fuel vapors. Any compartment containing batteries
must be well ventilated to prevent accumulation of
explosive gases. Do not mount battery in generator
compartment. To avoid sparks, do not disturb battery
charger connections while battery is being charged and
always turn charger off before disconnecting battery
connections. When disconnecting battery, remove
negative lead first and reconnect it last.

A WARNING

A WARNING

Sulfuric acid in batteries can cause permanent
damage to eyes, burn skin, and eat holes in clothing.
Always wear splash-proof safety goggles when working
around the battery. If battery electrolyte is splashed in
the eyes or on skin, immediately flush the affected area
for 15 minutes with large quantities of clean water. Inthe
case of eye contact, seek immediate medical aid.
Never add acid to a battery once the battery has been
placed in service. Doing so may result in hazardous
spattering of electrolyte.




A cauTion

Hot exhaust system can ignite adjacent combustible
materials. Do not locate electrical wiring, fuel lines, or
combustible material above the exhaust muffler. Be
careful when parking your RV to prevent grass fires
started by exhaust system and hot exhaust gases.

Hot generator can ignite debris in compartment.
Keep the compartment and generator set clean and free
of debris and combustible materials to minimize
chances of fire. Do not block fuel/oil drain opening in
generator mounting tray. If sub-flooring is used, cut a
drain

corresponding hole in the sub-flooring for
opening.

A cauTioN

Hazardous noise can cause loss of hearing. Never
operate generator without adequate hearing protection
or muffler. Never operate generator with faulty exhaust
system.

A cauTion

Diesel fumes can rapidly destroy copper tubing in
diesel exhaust systems.

Do not use copper tubing in diesel exhaust systems.
Exhaust sulphur will cause rapid deterioration and this
could result in exhaust/water leakage.

A WARNING

Carbon monoxide can cause death, severe nausea
or fainting. Never operate the generator set inside a
building unless the exhaust gas is piped safely outside.
Never operate in any area where exhaust gas could
accumulate and seep back inside an occupied building
or coach. Be careful when parking your coach to avoid
obstructing the exhaust outlet. The exhaust gases must
discharge freely, otherwise carbon monoxide may
deflect into the vehicle. Avoid breathing exhaust fumes
when working on or near the generator set. Carbon
monoxide is particularly dangerous because it is an
odorless, colorless, tasteless, nonirritating gas which
can cause death if inhaled for even a short period of time.
The exhaust system must be leakproof and routinely
inspected.

iii

A waRNING

Carbon monoxide can cause death, severe nausea
or fainting. Install exhaust system tail pipe so
discharged exhaust gases will not be drawn into vehicle
interior through windows, doors, air conditioners, etc.
Do not use flexible tail piping since this type could crack
and allow lethal exhaust fumes to enter the vehicle.

A WARNING

Hot coolant can cause severe burns.

Allow engine to cool and release pressure from cooling
system before opening pressure cap. To release
pressure, cover the pressure cap with a thick cloth then
turn it slowly counterclockwise to the first stop. After
pressure has been completely released and the engine
has cooled, remove cap. If generator set is equipped
with a coolant recovery tank, check coolant level attank.

A cauTion

Flying projectiles can cause injury.

Retorque all crankshaft and rotor hardware after
servicing. When making adjustments or servicing
generator set, do not loosen crankshafthardware orrotor
thru-bolt. If rotating crankshaft manually, direction
should be clockwise only. Turning crankshaft or rotor
thru-bolt counterclockwise can loosen hardware and
result in serious personal injury from hardware or pulley
flying off engine while unit is running.

A cauTtion §?Pe?§ue??2§<n

Hot parts can cause personal injury. Do nottouchhot
engine parts. An engine gets hot while running and
exhaust system components get extremely hot.

A WARNING

A sudden backfire can cause serious burns. Do not
operate with air cleaner removed. ‘




NOTE

RV generator sets do not comply with United States
Coast Guard (U.S.C.G.) requirements and must not
be used for marine applications. Use only generator
sets specified for marine use in marine installations.
U.S.C.G. Regulation 33CFR183 requires a generator set
to be “ignition protected” when used in a
gasoline-fueled environment.

iv



Warning Decals

Warning decals are affixed to the generator set in
prominent places to advise the operator or service
technician of potentially hazardous situations. These
decals are reproduced here to improve operator
recognition and thereby increase decal effectiveness.

For a further explanation of decal warnings, reference
preceding safety precautions. Before operating or
servicing the generator set, be sure you understand the
message of these decals. Replace decals if missing or
damaged.

(/A\WARNING

| z

AR

Rotating parts.
Can couse severe injury.

(A CAUTION

Hot engine
and exhaust system.

Can cause severe burns.
Do not operate

Do not work on
generator set until
unit is allowed to cool.

generator set without
all quards, screens
or covers in place.

249809) \
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AWARNING

Hot coolant and
steam.

Can cause severe
burns and
personal injury.

Before removing cap
stop generator,
allow to cool and
loosen cap to
relieve pressure.

Fill system before
starting unit.

249810

A WARNING

Hazardous voltage
Backfeed to

utility system

can cause
electrocution

or property damage.

Do not connect to any

building electrical

system

without connecting

through an approved

device and after building

main switch is open.

See operator's manudl.
239771




OPERATION

Introduction
Your recreational vehicle is equipped with a depend-

able Kohler Alternating Current RV Generator Set.
Service requirements of the generator set are mini-
mal but it is important that the required services be
performed at the prescribed intervals. Please take a
few moments to read through this manual, then care-
fully follow all service recommendations to keep your
set in top condition. Record the MODEL, SPECIFICA-
TION, SERIAL, and ENGINE SPECIFICATION numbers

as found on the nameplate attached to the frame of
the generator or engine block in the space provided.
See ‘‘Service Ordering Instructions.’’ This informa-
tion will enable your Kohler Generator Service Dealer
to supply the correct part or data for your particular
version. Keep this manual in your RV for future refer-
ence. The illustrations in this manual are representa-
tive of most units. Your generator may differ slightly
from that shown.
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Air Cleaner

Air Intake Connection

Hoisting Eye

Fuel Solenoid

Injectors

High Water Temperature

(HWT) Shutdown Switch

7. Water Temperature Gauge
Sender (If Equipped)

8. Water Outlet

9. Fuel Injection Pump

10. Water Inlet

11. Lube Oil Fill

12. Governor

13. Breather Hose

14. Low Oil Pressure (LOP)
Shutdown Switch

15. Oil Pressure Gauge Sender
(if Equipped)

16. Lube OQil Filter

17. Oil Drain

18. Fuel Return Line Connector

19. Fuel Inlet Connector

20. Fuel Pump

21. Fuel Filter

22. Circuit Breakers

23. Junction Box

24, Nameplate

25. Ground Lug

26. Lube Qil Fill

27. Breather Cap

28. Starter

29. Starter Solenoid

30. Exhaust Outlet

31. Controller

32. V-Belt

33. Belt Guard

34. Battery Charging Alternator

35. Radiator (in-line models)
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Figure 1-1. Service Views, 12.5 & 14.5CCO
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Air Cleaner
Air Intake Connection
Hoisting Eye
Fuel Solenoid
Injectors
High Water Temperature
(HWT) Shutdown Switch
Water Temperature Gauge
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Water Outlet
Fuel Injection Pump

. Water Inlet

. Lube Oil Fill

. Governor

. Oil Pressure Gauge Sender
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Figure 1-1a. Service Views, 9CCO

Specifications

Engine

Your Kohler generator set is powered by a Yanmar,
three, or four-cylinder model 3TN82-R, 4TN82-U, or
4TN82-R water-cooled diesel engine. General speci-
fications for engines are as follows:

No. of Cylinders
3TN82R .....
4TN82-U or 4TN82-R

1-2

3.228 in. x 3.386 in.
(82 mm x 86 mm)

Bore x Stroke (in.)
Bore x Stroke (mm)
Displacement
3TN82-R ..... . 83.11 cu. in. (1362 cc)
4TN82-U or 4TN82-R, .. 110.8 cu. in. (1817 cc)
Compression Ratio

3TNB2-U ..t 18.06:1

4TN82-U or 4TN82-R ..........cvnnen 23:1
Horsepower

STNB2-R ..ottt it i 16.5

4TN82-UOR4TNB2-R ........cvvvvvnnn, 22.0



RPM (B0 Hz) .........ciiiiiiiinnnnns
Lube Oil Capacity

3TNB2-R ......civivvnvnn.. 5 U.S. qts. (4.7L)
4TN82-U or 4TN82-R . 6.1 U.S. gts. (5.8L)
Lube Oil Type ................. SAE CC or CD

Cooling System Capacity (Engine Only)
3TNB2-R ... ciiiiiiiiinaennnn 2.1 qgts. (2L)
4TN82-U or 4TN82-R ........ 2.85 gts. (2.7 L)
Cooling System Capacity
(w/ In-line Kohler Radiator)
3TN82-R ......ccvvvvvvnn.n.
4TN82-U or 4TN82-R ...........
Remote Radiator Coolant
Capacity (Kohler Model) 4 gal. (15.1 L)
Engine Firing Order (#1 Cyl. nearest flywheel)

10.6 gts. (10L)
19 gts. (18L)

S3TNB2-R ...ttt ittt i e 1-3-2-1
4TN82-U or 4TN82-R ............. 1-3-4-2-1
Fuel Injection Timing ...... 12° +/- 1° BTDC

Combustion System
(4TN82-U) .......cvvuvnn.
(3TN82-R or 4TN82-R)

Indirect Injection
Direct Injection

Battery Voltage .................... 12 Volts
Battery Recom, (min.) ............. 500 CCA
100 Amp. Hr.
Direction of Rotation
(from Generator End) ....... Counterclockwise
Cold Weather Starting Aids
(A4TNB2-UK) ....ovviiiiivnnnnnn Glow Plugs

(3TN82-R or 4TN82-R)
Valve Clearance (Cold)
Fuel Recommendation

Air Intake Heater
0.0079 in. (0.20 mm)
Diesel, ASTM/D975
No. 2-D (Cetane > 45)

Generator

Kohler designed and built rotating field 60 Hz genera-
tors are direct connected to the engine for perma-
nent alignment. The 9CCO single-phase generator
set produces 9 kW, 120/240 volt, 37.5 Amp. alternat-
ing current. The 12.5CCO single-phase generator set
produces 12.5 kW, 120/240 Volt, 52 Amp. alternating
current. The 14.5CCO single-phase generator pro-
duces 14.5 kW, 120/240 Volt, 60 Amp. alternating
current.

DERATION: All units are rated at 1.0 power factor.
The kilowatts of the generator set will decrease 3.5%
for each 1,000 feet (305 meters) above 500 feet (152
meters) above sea level and 1% for each 10 F (5.5
°C) above 85°F (30°C).

Controller
Depending on application, the Kohler relay controller
may be located at the set or at a location remote from

the generator. (Remote harnesses for the controller
are available in 7.5 and 15 foot lengths.) Controller
connections are made through the plug connector at
the rear of the unit. The relay controller has a toggle
type momentary-contact start/stop switch for test
operating the set at the controller. See Figure 1-2.
Also included is a combination preheat/prime switch,
and a 10 Amp fuse. When toggled to the ‘‘preheat’’
position, the preheat/prime switch aids in cold
weather starting. When moved to the ‘‘prime’’ posi-
tion, the switch activates the fuel pump to help bleed
air from the fuel system (see ‘‘Fuel System Bleed-
ing’’). The 10-Amp. fuse protects the controller
against damage if a short develops in the engine wir-
ing system or the wiring to the remote start/stop
switch. Inside early model controllers (without acces-
sory plug P2) is a terminal strip for connecting remote
operating controls; see ‘ ‘Electrical Connections Re-
mote Switch Connections’’. In some installations, the
coach manufacturer may have provided a special wir-
ing harness which permits remote connections with-
out accessing the controller terminal strip. Later
model controllers include an accessory plug (P2) for
connecting the remote switch, preheat switch, and
generator ‘‘ON’’ lamp wiring harness (available
separately). If the generator set has automatically
stopped due to high water temperature (230 F/110
C) or low oil pressure (7.1 psi/49 kPa or less), the
cause must be corrected before the set can be re-
started.

Slide Tray Switch
uipped)

(f

Figure 1-2. Controller



Operating Instructions

To ensure continued satisfactory operation, the fol-
lowing items should be checked before each start-
up.

Prestart Checks

OIL LEVEL: Should be at or near full mark (not over).
See ‘‘Engine Lubrication.’’

AIR INLETS: Must be clear and unobstructed.
COMPARTMENT: Interior must be clean. Check the
condition of fuel system, exhaust piping, hoses, and
muffler. If fuel leaks, fumes, exhaust gases, or elec-
trical sparks are noted, contact a qualified service
technician before operating generator set.

AIR CLEANER: Must be clean and properly installed to
prevent unfiltered air from entering engine. See ‘‘Air
Cleaner Service.’’

EXHAUST: Tail pipe must be clear, muffler and piping
tight and in good condition.

ELECTRICAL: All connections including battery must
be tight.

FUEL LEVELS: Make sure the fuel tank(s) are full and
the fuel system primed for operation. See ‘‘Fuel Sys-
tem.”’

COOLING: If the cooling system is equipped with a
coolant recovery tank, check coolant level at tank.
Maintain level according to markings on tank. On
units without coolant recovery tanks, remove pres-
sure cap to check coolant level. Coolant level should
be just below the overflow tube. See ‘‘Cooling Sys-
tem.””’

A WARNING

Hot coolant can cause severe burns.

Allow engine to cool and release pressure from cool-
ing system before opening pressure cap. To release
pressure, cover the pressure cap with a thick cloth
then turn it slowly counterclockwise to the first stop.
After pressure has been completely released and the
engine has cooled, remove cap. If generator set is
equipped with a coolant recovery tank, check coolant
level at tank.

Preheat Feature

The generator is equipped with a preheat feature.
The exact temperature where use of the preheater is
necessary is subject to many variables. Generally,
use of the preheater is necessary at temperatures
below 400 F (49C) when the engine turns over rapidly

and exhausts white smoke during an unsuccessful
starting attempt. To activate preheater, depress pre-
heat switch for 15 to 20 seconds. Release switch and
initiate starting procedure. See Figure 1-3.

Preheat Switch!|

e
Figure 1-3. Preheat Switch

Starting

Move the START/STOP switch into the START position
and hold in this position until the engine is running,
then release. Normally, the engine will start within 2
seconds. However, if it fails to start after cranking for
5 seconds, release the switch. Wait 60 seconds be-
fore making a restart attempt.

NOTE
Do not crank engine continuously- for more

than 10 seconds at a time. A 60 second cool-
down period must be allowed between crank-
ing attempts if the engine does not start. If
the unit fails to start after three attempts,
contact an Authorized Kohler Service Dealer
for repair. Failure to follow these guidelines
may result in burn-out of the starter motor
from overheating.

NOTE
If the engine starts and then stops, allow the
engine to come to a complete halt before
making a restart attempt. If flywheel ring gear
is still rotating when the starter pinion gear is
engaged, the pinion gear will clash which may
damage the ring gear teeth.

NOTE
if ambient temperature is below 400 F (4° C),
see ‘‘Preheat Feature.”



Stopping

Whenever possible, allow a brief cooling period by
running the set at low or no load for a few minutes just
prior to shutdown. To stop, move the switch into the
STOP position and hold until the set comes to a com-
plete halt.

If the generator set shuts down automatically, identify
and correct the problem before attempting to restart.

Low Oil
Pressure

Switch

Figure 1-4. Low Oil Pressure Shutdown Switch

Fault Shutdowns

Low Oil Pressure Shutdown Switch

Your generator is equipped with a low oil pressure
shutdown switch. See Figure 1-4. If the engine oil
pressure drops below 7.1 psi (49 kPa), the engine will
automatically stop. Cause of the shutdown must be
corrected before the set can be restarted.

NOTE
This is not a low oil level shutdown. Proper oil

level must be maintained for low oil pressure
shutdown switch to function.

High Water Temperature Shutdown Switch

The generator set is also equipped with a high water
temperature shutdown switch. See Figure 1-5. The
unit will automatically shut down when the engine
coolant temperature exceeds 230° F (110°C). Cause
of the shutdown must be corrected before the gen-
erator can be restarted.

NOTE
This is not a low coolant level switch. Proper

coolant level must be maintained for high
water temperature shutdown switch to func-
tion.

g Wétér
Temperature
Shutdown
Switch

Figure 1-5. High Water Temperature
Shutdown Switch



Circuit Protection

9CCO generators are equipped with two 40 Amp. line
circuit breakers. 12.6CCO generators are equipped
with two 60 Amp. circuit breakers. All 14.5CCO mod-
els are equipped with two 65 Amp. breakers in a side-
mounted junction box. See Figure 1-6. If the circuit
breaker (s) trip, reduce the load and switch the break-
er(s) back to the ‘‘ON’’ position. With the circuit
breakers in the ‘‘OFF’’ position, the engine will run
but there will be no AC output. If circuit breaker(s)
continue to trip after reducing load, have the genera-
tor examined by an Authorized Service Dealer.

Figure 1-6. Circuit Breakers

Service Schedule

Use the service schedule following and the optional
remote panel hourmeter to schedule routine mainte-
nance.

In addition to the routine services listed in this man-
ual, there are other important steps that should be
taken to keep a generator set in top condition. Usually
tools and instruments required for these additional
steps are not available to the generator set owner.
For this reason, the set should be returned periodi-
cally to an authorized Service Dealer for complete
servicing and tune-up. The benefits of such service
will be improved performance and continuous satis-
factory operation during a long trouble free service
life. Use the ‘‘Operating Hour Service Log’’ in the
back of this manual to document services performed.

‘j\' i< G
A WARNING @ }{

Accidental starting can cause death or serious per-
sonal injury. Disconnect battery cables (remove
negative lead first and reconnect it last) to disable
generator set before working on any equipment con-
nected to generator. The generator set can be
started by remote start/stop switch unless this pre-
caution is followed.




FUEL SYSTEM

Service Schedule

After
50 Hrs./
One Month

Every
150 Hrs./
3 Months

Every
300 Hrs./
6 Months

Every
600 Hrs.
Yearly

Before
Starting

Check the fuel oil level

Fill fuel tank

......................................

Remove sediment from fuel tank

Replace the fuel filter element

Check the injection timing
Check governor operation and adjust
as necessary
Check the injection spray condition

LUBRICATION SYSTEM
Check the oll level crankcase
Replace the oil crankcase

Replace the lube oil filter element

COOLING SYSTEM
Check coolant level
Adjust the tension of water pump V-belt

Check the thermostat function
Change coolant
Clean radiator fins

AIR CLEANER, ETC.
Replace the air cleaner element
Clean the breather pipe

ELECTRICAL SYSTEM

Check the electrolyte level in the battery
Check the electrical connections
Check the battery specific gravity
Adjust battery charging alternator V-belt

CYLINDER HEAD, ETC.
Check for leakage of water and oil
Retighten all major nuts and boits

....................................

Check mounting bolts and vibro mounts
for tightness

...................

......................................................

Retighten the cylinder head bolts

...............................................................................

Adjust intake/exhaust valve clearance

REMOTE CONTROL SYSTEM, ETC.
Check the remote control operation
Check compartment condition (fuel or oil
leaks, exhaust gases, etc.)

GENERATOR
Blow dust out of generator
Clean slip rings and inspect brushes

..........

1-7



Engine Lubrication

Oil Selection

The selection of engine oil is very important to a die-
sel engine. If an unsuitable oil is used or an oil change
is neglected, it may result in damage and a shorter
engine life. Oil must meet the American Petroleum
Institute (API) classification of CC or CD. Recom-
mended SAE viscosity designation for given tempera-
ture ranges are listed in Table 1-1.

NOTE
Failure to observe these standards may

cause inadequate oil pressure and cold-
starting difficulties.

SAE SERVICE
GRADES

5W20 |
10W

20W -

20

30

'
.
[
i

40

0 20 40 60 80 104 (°F)
1 ] | 1 1 | 1 1
-30 -20 -10 0 10 20 30 40 (°C)
Operating Temperature

Recommended value

[ 1 usableimi

Table 1-1. Engine Oil Selection

Oil Check

Check the oil level in the crankcase daily or before
each start-up to insure that the level is in the ‘‘safe
range.’’ To check oil level, remove dipstick and wipe
the end clean, reinsert as far as possible, and re-

move. Level should be between MIN and MAX marks
on the dipstick (see Figure 1-7).

Figure 1-7. Ol Level Check
NOTE

Do not operate the set if the level is below
the MIN mark or above the MAX mark.

Oil Change

Change oil for the first time after 50 hours or one
month and then every 150 hours or three months.
Change oil more frequently under dirty, dusty condi-
tions. Change oil while the engine is still warm.

1. Place a container below the oil drain hole and re-
move oil drain plug. Allow sufficient time for the old
oil to drain completely. Replace oil drain plug.

2. Remove oil fill cap. One is located on the rocker
arm cover and one is located near the fuel injection
pump. See Figure 1-8.

3. Fill crankcase with proper amount and type of oil,
see ‘‘Specifications-Engine’’ and ‘‘Oil Selec-
tion."”’

4. If engine oil filter is to be replaced, see ‘‘Qil Filter’’
following.

5. Start generator set and check for oil leaks.

6. Stop generator set. Remove dipstick and wipe
clean, reinsert as far as possible, and remove to
check oil level. Add oil, as necessary, to bring level
up to MAX mark.
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Figure 1-8. Oil Fill Locations

NOTE

Too high an oil level causes high oil consump-
tion and carbonizing of the engine. Low oil
level will cause engine damage.

Oil Filter

Replace the oil filter for the first time after 50 hours or
one month and then every 300 hours or six months.
Change more frequently if operating in dirty, dusty
conditions. See Figure 1-9 and refer to the following
procedure.

Filter

Figure 1-9. Oil Filter Location

1. Loosen oil filter by turning in a counterclockwise
direction. Use rags to clean up spilled oil. Remove
and discard.

2. Clean contact surface on oil filter adapter.

3. Lightly lubricate the gasket surface of the new oil
filter with the fresh engine oil. Thread oil filter to
adapter until gasket makes contact, hand-tighten
an additional one-half turn.

. Start generator set and check for oil leaks.

. Stop generator set. Remove dipstick and wipe
clean, reinsert as far as possible, and remove to
check oil level. Add oil, as necessary, to bring level
up to MAX level.

Fuel System

Specifications

Use a clean, good quality No. 2-D (DIN 51 601) diesel
fuel oil. The fuel must meet the requirements of the
American Society of Testing and Materials (ASTM)
diesel fuel classification D975 (Federal Specification
W-F-800a). Cleanliness of the fuel is especially im-
portant on diesel engines which have easily clogged,
precision fuel injectors and pumps. See chart below.

United States ASTM/D975 No. 2-D Diesel

United Kingdom BS2869 Class A1 or

Class A2

Other Considerations:

Sulfur Content Less than 0.5%

Sediment and Water Content Not to exceed 0.1%

Cetane Number 40 minimum

Pour Point At least 10° F (5.6° C) below the

lowest outside air temperature
NOTE

Never store diesel fuel in galvanized contain-
ers; diesel fuel and the galvanized coating re-
act chemically to produce flaking which
quickly clogs filters or causes failure of the
fuel pump or injectors. Do not run the genera-
tor set out of fuel, air will be drawn into the
fuel lines and the entire system will have to be
bled before the unit can be restarted.

NOTE
Avoid storing fuel over long periods of time.

Take special precautions to keep all dirt,
water, and other contaminants out of the
fuel. Storage tanks containing diesel fuel
contaminated with water may cause the
growth of ‘‘microbes.’’ The presence of mi-
crobes will form a slime which will clog fuel
filters and lines.
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Fuel Filter

The fuel filter is paper and no attempt should be made
to clean it. Its useful life will be determined largely by
the quality and condition of the fuel used. Under nor-
mal conditions, the fuel filter element should be re-
placed for the first time after 50 hours or one month
and then every 300 hours or six months. See Figure
1-10 for location and use the following procedure to
service fuel filter.

1. Loosen fuel filter by turning in a counterclockwise
direction. Use rags to clean up spilled fuel oil. Re-
move and discard.

2. Clean contact service on fuel filter adapter.

3. Lightly lubricate the gasket surface of the new fuel
filter with fresh fuel oil. Thread fuel filter to adapter
until gasket makes contact, hand-tighten an addi-
tional one-half turn.

4. See ‘‘Bleeding’’ section following.

Figure 1-10. Fuel Filter Location

Bleeding

If the generator set engine runs out of fuel, air leaks
develop in the suction side of the fuel system, or the
fuel filter is replaced, it will be necessary to bleed the
entire system to prevent starting failures and/or er-
ratic operation. See Figure 1-11 and refer to the fol-
lowing procedure.

1. Loosen line connection at fuel filter.

2. Using priming switch (see Figure 1-2) on control-
ler, operate fuel pump until fuel (free from air bub-
bles) flows from this point. Tighten line connection.

3. Loosen small vent screw (with Phillips head) on
fuel filter.

4. Using priming switch on controller, operate fuel
pump until fuel, free from air bubbles, flows from
this point. Tighten vent screw.

5. Loosen line connection (bleed point) at fuel injec-
tion pump inlet.

6. Using priming switch on controller, operate fuel
pump until fuel, free from air bubbles, flows from
this point. Tighten line connection.

A WARNING

Spilled fuel can ignite on contact with hot engine
parts. Use a container to catch fuel when draining fuel
system. Wipe up all spilled fuel after draining system.

Line Connection|

Line Connéction
(Bleed Point)

Figure 1-11. Bleeding Fuel System

Air Cleaner Service

The paper element should be replaced at
300-hour/6-month intervals; change more frequently
if operating under extremely dirty, dusty conditions.
See Figure 1-12 and refer to the following procedure.
If the air cleaner on your generator does not resemble
that pictured, consult the coach manufacturer for
service requirements.



Figure 1-12. Air Cleaner Components

1. Loosen eye bolt and clamp enough to remove air
cleaner cover.

2. Remove wing nut and slide air cleaner element
from threaded rod.

3. Clean dry element by tapping edges on a hard sur-
face. Replace if damaged or very dirty.
NOTE
Do not attempt to clean dry type element in
any liquid or with compressed air as this will
damage paper filter material.

4. Wipe dirt or dust accumulation from cover and
base. Check that all clamps are tight on inlet/outlet
connections.

5. Install air cleaner element on threaded rod. Tighten
wing nut making sure parts fit properly.

6. Position cover with arrow ‘‘up;’’ place clamp over
base and cover, and tighten eye bolt.

Governor

The centrifugal, mechanical-type governor serves to
keep engine speed constant by automatically adjust-
ing the amount of fuel supplied to the engine accord-
ing to changes in the load. No regular service is re-
quired on the unit. The governor is adjusted during
run-in at the factory, and further adjustment should
not be needed unless greatly varying load conditions
are encountered or if poor governor control develops
after extended usage.

This set is designed to operate at 60-63 Hz, 1800 rpm
under full load and 1890 rpm under no load. To check

- speed, use hand tachometer or frequency meter.

See Figure 1-13. Loosen locking nut on speed adjust-
ing screw and lock screw on governor lever. Turn
screw in counterclockwise direction to increase
speed (and frequency) or in clockwise direction to
decrease speed. Tighten lock nut and lock screw at
new setting.

Figure 1-13. Governor

Valve Adjustment
With poppet-type valve mechanism, each valve is
spring-held in the closed position until forced open by
the action of the rocker arm in contact with the push
rod which is moved by the tappet which rides on a
lobe of the camshaft. Rocker arms have adjusting
screws with lock nuts for adjusting the valve stem-to-
rocker arm clearance. Check the intake/exhaust
valve clearance every 300 hours or six months. Valve
clearance on both intake and exhaust valves is
0.0079 in. (0.2 mm) with the engine cold.
NOTE

The engine firing order is based on the No. 1

piston being next to the flywheel, not the

crankshaft pulley.

1. Remove rocker arm cover screws and breather
hose at rocker arm cover connection. Carefully pry
rocker arm cover from cylinder head. Wipe excess
oil from components using a clean rag.

NOTE
Be careful not to damage gasket or mating
surfaces.
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2. Locate intake/exhaust valves of No. 1 cylinder.
These are the first set of valves nearest the fly-
wheel. Remove belt guard, if used, and place two
screws in threaded holes of pulley. Use a bar to
rotate until maximum clearance between intake/
exhaust valves and rocker arms is achieved. This is
the period between the closing of the intake valve
and the opening of the exhaust valve. At this point
the No. 1 piston is at Top Dead Center (TDC), and
both intake and exhaust valves will be closed.

A CAUTION il

Flying projectiles can cause injury.

Retorque all crankshaft and rotor hardware after serv-
icing. When making adjustments or servicing gener-
ator set, do not loosen crankshaft hardware or rotor
thru-bolt. If rotating crankshaft manually, direction
should be clockwise only. Turning crankshaft or rotor
thru-bolt counterclockwise can loosen hardware and
result in serious personal injury from hardware or
pulley flying off engine while unit is running.

3. Insert feeler gauge between rocker arm and ex-
haust valve. If necessary, loosen lock nut and
move adjusting screw so that very slight drag is felt
on the feeler gauge as it is withdrawn. Tighten lock
nut on adjusting screw. See Figure 1-14. Repeat
step for intake valve.

Lock Nut

‘Lock Nut Screw 0.0079 in

(0.2 mm)

Clearance

Push Rod
Figure 1-14. Valve Adjustment

4. Repeat procedure for each additional cylinder to
be checked and/or adjusted.

5. With mating surfaces clean and gasket properly
aligned, install rocker arm cover and screws. Be
careful that O-ring is properly seated in recessed
hole.

6. Remove screws from pulley and replace belt
guard, if used.

Cooling System

To prevent the inconvenience of having the generator
set shut down or become damaged due to overheat-
ing, keep the cooling air inlets to the component
clean and unobstructed at all times.

Consult the coach manufacturer for remote radiator
cooling system capacity. Coolant capacity for12.5
and 14CCO in-line radiator models is 19 qgts. (18 L).
9CCO in-line radiator model coolant capacity is 8.5
gts. (8 L). Contact the coach manufacturer for re-
mote radiator coolant capacity. A drain petcock is
provided on the underside of the radiator and the en-
gine block to drain the system. When draining the
coolant, remove the radiator cap and open the block
drain located near the flywheel housing; this will allow
the entire system to drain and prevent air pockets
from forming and restricting coolant passage in the
block. When operating in climates subject to freezing
temperatures, make sure a sufficient amount of anti-
freeze solution is added to prevent freeze-up of the
system. The antifreeze should contain a rust inhibitor
and be changed every two years. A coolant solution
of 50% clean, softened water is recommended to in-
hibit corrosion and prevent freezing to -34°F
(-37°C). For maximum protection, always use a so-
lution which will remain liquid below the lowest antici-
pated temperature.

Check coolant level frequently and add water or anti-
freeze solution as needed to maintain level just below
the overflow tube.
NOTE
Special attention should be given when
checking for proper coolant level. After a ra-
diator has been drained, it normally requires
some time before complete refill of all air
cavities takes place.

NOTE
Remote radiators with electric blower fans do

not have fill caps. A coolant expansion recov-
ery tank must be used to fill and/or maintain
coolant level.
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Belt Tension

The belt tension should be adjusted so that it can be
depressed about 0.38 (10 mm) with about 22 Ibs. (10
kg) of force, see Figure 1-15. Use the following pro-
cedure to adjust belt.

Adjusting
Screw

Figure 1-15. Belt Tension
1. Loosen pivot and adjusting screws.

2. While prying idler pulley outward, tighten adjusting
screw.

3. Tighten pivot screw.

4, Recheck and adjust as necessary.
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Exposed moving parts can cause severe injury.

Keep hands, feet, hair, and clothing away from belts and
pulleys when unit is running. Replace guards, covers,
and screens before operating generator set. Do not
open generator compartment door when unit is running.

Battery Charging

Your generator may be equipped with a belt-driven
battery charging alternator. See Figure 1-16. It is at-
tached to the engine block by a bracket and serves to
keep the battery constantly charged. Be sure to ob-
serve battery polarity when connecting battery to the
genset. To adjust alternator belt tension, see *‘Belt
Tension’’.

Figure 1-16. Battery Charging Alternator

Battery

Use a 12 Volt battery with a rating of at least 500 Cold
Cranking Amps./100 Amp. Hr. When using a ‘‘Main-
tenance Free’’ battery, it is not necessary to check
the specific gravity or electrolyte level. Otherwise
these procedures should be done at the intervals
specified in the ‘‘Service Schedule.’’ A negative
ground system is used. Battery connections are
shown on the wiring diagram. Make sure battery is
properly connected and terminals are tight.
NOTE
The generator set will not start if the battery
connections are made in reverse.

A WARNING

Sulfuric acid in batteries can cause permanent dam-
age to eyes, burn skin, and eat holes in clothing.
Always wear splash-proof safety goggles when working
around the battery. If battery electrolyte is splashed in
the eyes or on skin, immediately flush the affected area
for 15 minutes with large quantities of clean water. Inthe
case of eye contact, seek immediate medical aid.
Never add acid to a battery once the battery has been
placed in service. Doing so may result in hazardous
spattering of electrolyte.



A WARNING

Battery gases can cause an explosion.

Do not smoke or permit flame or spark to occur near a
battery at any time, particularly when it is being charged.
Avoid contacting terminals with tools, etc. to prevent
burns and to prevent sparks that could cause an explo-
sion. Remove wristwatch, rings, and any other jewelry
before handling battery. Never connect negative (-) bat-
tery cable to positive (+) connection terminal of starter
solenoid. Do not test battery condition by shorting termi-
nals together or sparks could ignite battery gases or fuel
vapors. Any compartment containing batteries must be
well ventilated to prevent accumulation of explosive
gases. Do not mount battery in generator compartment.
To avoid sparks, do not disturb battery charger connec-
tions while battery is being charged and always tun
charger off before disconnecting battery connections.
When disconnecting battery, remove negative lead first
and reconnect it last.

Cleaning

Keep battery clean by wiping it with a damp cloth.
Keep all electrical connections dry and tight. If corro-
sion is present, disconnect cables from battery and
remove corrosion with a wire brush. Clean battery
and cables with a solution of baking soda and water.
Be careful that cleaning solution does not enter bat-
tery cells. When cleaning is complete, flush battery
and cables with clean water and wipe with a dry cloth.
After the battery cables are reconnected, coat termi-
nals with petroleum jelly or other nonconductive
grease.

Checking Electrolyte Level

Check the level of electrolyte before each start-up.
Remove filler caps and check to see that electrolyte
level is up to bottoms of filler holes. Refill as neces-
sary with distilled water or clean tap water. DO NOT
add fresh electrolyte! Be sure filler caps are tight.

Checking Specific Gravity

Use a battery hydrometer to check the specific grav-
ity of the electrolyte in each battery cell. While holding
the hydrometer vertical, read the number on the
glass bulb at the top of the electrolyte level. If the

hydrometer used does not have a correction table,
use the one in Figure 1-17. Determine specific grav-
ity and electrolyte temperature of battery cells. Lo-
cate temperature in Figure 1-17 and adjust specific
gravity by amount shown. The battery is fully charged
if the specific gravity is 1.260 at an electrolyte tem-
perature of 80° F (26.7° C). The difference between
specific gravities of each cell should not exceed
0.01. The battery should be charged if the specific
gravity is below 1.215 at an electrolyte temperature
of 80° F (26.7° C).

°C  °F.

-
-
+ )
D

71.1 160 + 32
Ht+30
65.6 150 (1 + 28
:E-—- + 26
600 1405+ 22 EXAMPLENO.1—
544 130 FH++ 20  Temperature below 80°F
H+- (26.7°C)
489 120 HH1+ .
8 Ht+ Hydrometer Reading 1.250
433 110 HH—t++ Acid Temperature 20°
HT" (-6.7°C)
378 100 T Subtract .024 Sp. Gr.
322 90 kR + Corrected Sp. Gr. is 1.226
267 80 pid

211 70 L+ -
156 60 -

10 50 F -

EXAMPLE NO. 2 —
Temperature above 80°F
(26.7°C)

Hydrometer Reading 1.235

Acid Temperature 100°
(37.8°C)

Add .008 Sp. Gr.

Corrected Sp. Gr. is 1.243

44 40 - -
-11 30 -
-67 20 M-
-122 10 -

The temperature correction amounts to about .004
Specific Gravity, sometimes referred to as 4 “points” ?
of “gravity” for each 10°F (5.5°C) change in tem- |
perature. i

Figure 1-17. Specific Gravity Temperature
Correction
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Fuse Replacement

e AR

Accidental starting can cause death or serious per-
sonal injury. Disconnect battery cables (remove nega-
tive lead first and reconnect it last) to disable generator
set before working on any equipment connected to gen-
erator. The generator set can be started by remote start/
stop switch unless this precaution is followed.

There is one 10 Amp. fuse located on the relay con-
troller. This fuse protects the controller against dam-
age in the event a short develops in the engine wiring
system or the wiring harness to the remote start/stop
switch. See Figure 1-18. If this fuse * ‘blows,’’ the set
will stop. An 8 Amp. fuse is located in the end bracket
assembly, or junction box. This fuse protects the volt-
age regulator circuit in the event of an overload in the
circuit. If there is no AC output, check the fuse; if
blown, replace the fuse, then restart the generator
set. If the fuse blows again, contact an Authorized
Service Dealer.

Figure 1-18. Fuse R-eplacement

NOTE
If the 8 Amp. fuse (in the end bracket, or
junction box) is blown, the engine will crank
but not start. if the 10 Amp. fuse (on the con-
troller) is blown, the engine will not crank. If
either fuse blows while the generator set is
running, the set will stop.

Fuel Solenoid

The fuel solenoid (Figure 1-19) serves to stop fuel
flow through the fuel injection pump when the start/
stop switch is placed in the STOP position. If the fuel
solenoid is removed or the setting is believed incor-
rect, use the following procedure and see Figure
1-19. Do not modify linkage during reconnection.

1. With fuel solenoid mounted to engine block, com-
press plunger and adjust fuel solenoid linkage so
that linkage connects to fuel control lever 1/16 in.
(1.6 mm) before lever contacts internal full-open
stop.

2. Attach cotter pin to fuel solenoid linkage.

Figure 1-19. Fuel Solenoid



Cylinder Head Retightening

If the cylinder head is removed for servicing, refer to
the following procedure and Figure 1-20 for reas-
sembly. Always install a new head gasket and be sure
the head bolts are tightened in the proper sequence
and to the torque values specified.

Tightening 6rder

Exhaust manifold side

§ e} o o 3
“
K] 0O 0O OO0 OO0 oo 2
< 8
€lo O o O o O o O 3
14 6 4 1" c

v 5 & 9 o % o

Intake manifold side
4 Cylinder engine

Flywheel side

Timing gear case side

Intake manifold side
3 Cylinder engine

First Second

3.5~45 7.5~85
(25.32 ~ 32.55) | (54.25 ~ 61.48)

Tightening Torque

kg-m (ft-Ib)

Figure 1-20. Cylinder Head Tightening
Sequence and Torque Values

1. Remove all foreign matter from cylinder head sur-
face and bolt holes.

2. Coat cylinder head bolt threads and nut seats with
lube oil.

3. Position new head gasket on cylinder block.

4. Align cylinder head with head gasket and engine
mount. Hand-tighten cylinder head mounting bolts
to secure cylinder head.

5.Tighten cylinder head mounting bolts in two stages.
Be sure mounting bolts are tightened in the proper
sequence and to the torque values specified.

Gauge Connections

Some models are equipped with sending devices for
connection to oil pressure and water temperature
gauges (not provided). Location of the oil pressure
and water temperature senders is shown in Figure
1-21. Follow the recommendations of the gauge
manufacturer in selecting a gauge compatible with
each sender. The resistance and range of the gauge
must match the resistance and range of the sending
device (reference the sender ratings on the next
page). RV Coach manufacturers have successfully
used the following gauges with the oil pressure and
water temperature senders on 12.5/14.5CCO gen-
erator sets:

Water Temperature Gauge - Teleflex No. 53215
Oil Pressure Gauge - Teleflex No. 53214

NOTE
Generator set operating oil pressure is 21.3 -

56.9 psi (147 - 392 kPa).

Pressure
Sender

Figure 1-21. Engine Temperature and Oil
Pressure Senders



Oil Pressure & Water Temperature Sender Ratings

Kohler
Description Part No.
Water 258694
Temperature
Sender
Oil Pressure 258693
Sender

To connect the sending units to the gauges, use
spade connectors and 16 or 18 gauge wire. Since
lead 10 (from water temperature sender) and lead 11
(from oil pressure sender) may not appear at control-
ler plug J1 or P1, it may be necessary to access these
leads in the engine harness or remote harness (if
used). Leads 10 and 11 do not run the full length of
the remote harness. Retrieve the ends of these leads

Range Resistance (approx.)

100-360° F 218.5-251.5 Ohms @ 200 F
(93° C) (34-182° C)

0-125psi 1 Ohm @ 0O psi (0 kPa)

(862 kPa) 44 Ohms @ 62.5 psi (431 kPa)

88 Ohms @ 125 psi (862 kPa)

from the harness for connection to the oil pressure
and water temperature gauges. The installer may
also elect to run separate leads from each sender di-
rectly to the gauges and bypass the harnesses en-
tirely. Each of these options is illustrated in Figure
1-22. Use insulink or similar connectors at all spliced
connections to insure reliable operation of the send-
ers and gauges.

[ L\ Oil Pressure
Sender

Ga
" Leads 10 and 11 Supplied: uges
“ Engine Harness.
@ 0 o
_ - 7 . //
T .7 10
Controller
Engine Harness
1I1 1I0
Oil Pressure Water Temperature
Sender ~ Sender Gauges
O O
Leads 10 and 11 Supplied in \ P P
Remote Harness // 1 _“10
7 re
[ I Controller
\ Engine Harness Remote Harness
1 10
|
Oil Pressure Water Temperature
Sender ‘ Sender
= = Gauges
OR | Customer Provided ) O -
Leads v\
T QI
Controller

(: Engine Harness -
Leads 10 and 11 Disconnected

from Senders

¥ Water Temperature
Sender

Figure 1-22. Oil Pressure/Water Temperature Sender Connections



Wattage Requirements

Line circuit breakers are used to prevent damage to
the generator set should the rated capacity of the
generator set be exceeded. This could be caused by
a short in the AC circuit in your RV or simply by having
too many appliances on at the same time resulting in
an overload condition. If the circuit breaker(s) trip,
the set may continue running but there will be no AC
output to the protected circuit. Before resetting the
circuit breaker(s), turn off some of the appliances
and lights inside the RV to bring the load down within
the rated limits of the set. If this is done and the circuit
breaker trips again after being reset, a short circuit is
indicated. In this event, turn off the set and have a
qualified electrician locate and correct the cause of
the short circuit.

The average wattage requirements of some common
RV appliances and motor loads are listed in the fol-
lowing chart. Use these figures to calculate the total
load on your set to avoid the inconvenience of having
the circuit breaker trip due to overload. Your genera-
tor set will operate three 13,500 BTu air conditioners.
The lighting load is easily determined by adding the
wattage rating of each bulb in the circuit. Check the
nameplate rating on motors and appliances in your
RV for exact wattage requirements.

Electrical Appliance Rating (Watts)

Blanket 50-250
Blender 600
Broiler 1350
Fan, Air Circulating 25-100
Fan, Furnace 270
Heater, Space 750-1500
Heater, Water 1500
Pan, Frying 1200
Percolator, Coffee 650
Radio 50-100
Television 300-750
Toaster 750-1200

Generator Service

Under normal conditions, generator service will not
be required on a regular basis. If operating under ex-

tremely dusty and dirty conditions, use dry com-
pressed air to blow dust out of the generator at fre-
quent intervals. Do this with the generator set operat-
ing and direct the stream of air in through the cooling
slots at the end of the generator. Because of the de-
sign of this Kohler generator, brush service should be
practically non-existent. The brushes operate at very
low amperage and should last indefinitely. Abrasive
dust on the controller rings could, however, shorten
the life of the brushes. If brush replacement becomes
necessary due to poor or no AC output, return set to
a Kohler Generator Service Dealer to have this done.

Storage Procedure

If your generator set is to be out of service for a con-
siderable length of time, the following steps should be
taken to preserve it.

1. Drain oil from crankcase while engine is still warm.
Refill crankcase with specified weight oil.

2. If generator set has a separate fuel tank, drain fuel
completely from tank, otherwise moisture from the
fuel system will mix with the fuel.

3. Clean exterior of generator set and spread a light
film of oil or silicon spray over any exposed sur-
faces which may be subject to rust or corrosion.

4. Disconnect and remove battery. Battery should be
placed in a warm, dry location for period of stor-
age. Recharge once a month to maintain full
charge.

Troubleshooting

When troubles occur, don’t overlook simple causes.
A starting problem could be caused, for example, by
improper fuel or an empty fuel tank. Make sure all
electrical connections are secure. Remember the
battery negative must have a good ground. The fol-
lowing charts list some common problems. If proce-
dures in this manual do not correct the problem, take
the generator set to a Service Dealer. Tell the Service
Dealer personnel exactly what happened when the
problem occurred and any adjustments made to the
set.



Problem
Engine
Engine hard to start or will not start

Engine knocks

Engine runs irregularly
or stalls frequently

Lack of engine power

Engine overheats

Troubleshooting Chart

Possible Cause

Weak or dead battery

Battery connections made in reverse
Faulty ground

Fuse blown

Out of fuel

Fault shutdown

Clogged fuel filter

Air cleaner clogged
Defective fuel feed pump
Alr in fuel system

Water, dirt in fuel system
Dirty or faulty injectors
Improper compression
Improper type of fuel

Improper type of crankcase lube oil

Faulty injector
Improper type of fuel

Incorrect fuel injection timing
Improper cylinder top clearance
Defective piston or piston ring
Defective crankshaft bearing or piston
pin bearing

Improper valve clearance

Air in injectors

Vent in fuel tank cap obstructed
Clogged fuel filter

Water, dirt, or air in fuel system
Dirty or faulty injectors

Faulty governor linkage
Defective fuel feed pump
Improper valve clearance
Defective valve spring

Improper compression

Engine overloaded

Air intake restriction

Clogged fuel filter

Improper type of fuel

Improper valve clearance

Dirty or faulty injectors

Incorrect fuel injection timing
Improper engine compression
Vent in fuel tank cover obstructed
Overfueling (rich)

Engine overloaded

Defective cooling system

Loose or defective water pump V-belt
Cooling system needs flushing

Defective thermostat

Defective high water temperature switch
Cooling water leaks from water passages
Radiator clogged with dirt or oil

Corrective Action

Recharge or replace
Check connections
Clean and retighten
Replace
Replenish
Check low oil pressure and high water
temperature shutdown switches
Replace filter element
Clean or replace element
Replace fuel feed pump
Bleed air
Drain, flush fuel system
See Authorized Service Dealer
See Authorized Service Dealer
Use proper type of fuel; consult fuel
supplier
Use proper lube oil

Check, replace

Use proper type of fuel; consult fuel
supplier

Check injection timing

See Authorized Service Dealer

See Authorized Service Dealer

See Authorized Service Dealer
Adjust proper valve clearance
Bleed air

Clean cap in solvent, blow dry

Replace fuel filter element

Drain, flush, fill, and bleed air in the system
See Authorized Service Dealer

See Authorized Service Dealer

Replace fuel feed pump

Adjust proper valve clearance

Replace valve spring

See Authorized Service Dealer

Reduce load

Service air cleaner

Replace filler element

Use proper fuel

Adjust proper valve clearance
See Authorized Service Dealer
Check fuel injection timing

See Authorized Service Dealer
Clean cap in solvent; blow dry
Adjust injection pump, injectors

Reduce load

Check water pump

adjust belt tension or replace belt

Flush cooling system

Replace thermostat

Replace switch

Check water passages

Clean with water soluble grease remover
and flush cooling system



Problem
Engine emits black or
gray exhaust smoke

Low lube oil pressure

High lube oil
consumption

High fuel consumption

Electrical System
Battery will not charge

Starter does not
work properly

Starter cranks slowly

Generator
No AC output

Low output

Engine in poor condition.

Possible Cause

Improper type of fuel
Clogged or dirty air cleaner
Defective injection pump
Faulty injectors

Incorrect fuel injection timing
Improper valve clearance
Lube oil level too high
Improper lube oil

Low lube oil level

Improper lube oll viscosity
Defective lube oil pump
Defective oil pressure switch
Worn engine components

Too light viscosity oil
Oil leaks

Improper type of oil
Clogged breather system

Defective piston ring, piston cylinder

liner, valve guide, or valve seat

Improper type of fuel

Clogged or dirty air cleaner element

Engine overloaded

Improper valve clearance
Incorrect fuel injection timing
Low engine temperature
Improper compression

Fuel leakage

Loose or corroded connections
Sulfated or worn-out battery

Defective alternator
Loose or defective alternator belt

Loose or corroded connections
Low battery output

Defective starter solenoid
Defective starter switch
Defective wiring

Low battery output
Too heavy viscosity lube oil

Loose or corroded wiring
High starter current draw

AC circuit breaker(s) in OFF position

No DC power to controller

Fuse blown in end bracket or junction

box

Generator malfunction such as sticking
brushes, broken brush leads, or other

internal fault

Engine speed too low
Set overloaded
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Corrective Action
Use proper fuel
Service air cleaner element
See Authorized Service Dealer
See Authorized Service Dealer
Check the injection timing
Adjust valve clearance
Drain out surplus
Use proper viscosity oil

Add lube oil

Drain, fill with proper viscosity oil
See Authorized Service Dealer
Replace switch

Rebuild

Use proper viscosity oil

Check for leaks in lines, around gasket,
and drain plug

Use oil of proper viscosity

Clean breather system

See Authorized Service Dealer

Use proper fuel

Service air cleaner element

Reduce load

Adjust valve clearance

Check injection timing

Check thermostat

See Authorized Service Dealer

Check for leaks at fuel tank, lines, and
engine fuel system

Clean and tighten connection

Check electrolyte level and specific
gravity (batteries with filler caps only)
Replace alternator

Adjust belt tension or replace belt

Clean and tighten connection

Check electrolyte level and specific
gravity (batteries with filler caps only)
Replace starter solenoid

Replace starter switch

Check wiring

Check electrolyte level and specific
gravity (batteries with filler caps only)
Use proper viscosity oil

Clean and tighten loose connections
Rebuild or replace starter

Reset to ON position
Check battery connections
Replace fuse

See Authorized Service Dealer

Check governor operation

Make sure set capacity is not being
exceeded. See ‘' ‘Wattage Requirements.’’
If routine services are performed and
condition persists, see Authorized Service
Dealer
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Wiring Diagrams
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Models SCCO-RV & 12.5CCO-RYV, 120/240 Volt
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Generator Reconnection

The generator may be reconnected to supply a different
output voltage than listed on the generator nameplate.
Refer to the reconnection procedure that applies to your
generator set. Observe the following safety precautions
during the reconnection procedure.

e T AR

Accidental starting can cause death or serious per-
sonal injury. Disconnect battery cables (remove nega-
tive lead first and reconnect it last) to disable generator
set before working on any equipment connected to gen-
erator. The generator set can be started by remote start/
stop switch unless this precaution is followed.

~ ®

A WARNING

Hazardous voltage can cause death or severe injury.
Perform electrical service only as prescribed in equip-
ment manual. Be sure that generator is properly
grounded. Never touch electrical leads or appliances
with wet hands, when standing in water, or on wet ground
as the chance of electrocution is especially prevalent
under such conditions. Wiring should be inspected at
the interval recommended in the service schedule —-re-
place leads that are frayed or in poor condition. The func-
tion of a generator set is to produce electricity and that
wherever electricity is present, there is the hazard of
electrocution.

. Four-Lead Reconnectible
Generator Sets

Single-phase generators with four-lead stators can be
reconnected to 120-Volt or 120/240-Volt systems at 60
Hz. Contact the factory for information on reconnecting
the set at 50 Hz voltages.

NOTE

If generator is reconnected to a voltage different than
nameplate rating, new voltage should be recorded on
generator. Voltage change decals for this purpose are
available from your Kohler Service Dealer.

120-Volt Connection

The jumper lead should be placed on the line side of the
circuit breaker. See Figure 1-23. Leads L1 and L2 can ei-
ther be left as separate leads or can be connected de-
pending upon application. Regardless of the number of
output leads used in the application, both circuit break-
ers must have leads attached to the load side. It is rec-
ommended that the jumper lead be used for all straight
120-Volt systems to help balance the generator setload.

Leads Voltage (60Hz)
LO-L1 120
LO-L2 120
6 LO (Neutral) s~ Lo
©Ground 2> GRD.
L2
L1
O d) Load Side
Circuit
: — Breaker
? Q19 Line Side
k ‘Jumper
Lead
4 3 2 1
Stator Leads

Figure 1-23. 120-Volt Connection
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120/240-Volt Connection

LO (Neutral
: . ( ) > LO
In 120/240-Volt systems, the jumper lead is not used. If

@k»

the unit was originally wired for straight 120-Volt, be sure Ground 2= GRD.
jumper jumper lead is removed (see Figure 1-23 for lo- — > L2
cation). Leads L1 and L2 are different phases and must |—> L1
never be cgnnfacted together.120/240 Volt connection is o) (b Load Side
illustrated in Figure 1-24. Ci it
ircui
— Breaker
A . .
\’_5——'0 Q Line Side
Leads Voltage (60Hz)
LO-L1 120
Lo-L2 120
L1-L2 240

4 3 2 1
Stator Leads

Figure 1-24. 120/240-Volt Connection
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INSTALLATION

Introduction

Use this section as a guide when installing a generator
set in the recreational vehicle, then refer to the ap-
propriate operation section for specific service in-
structions. When installing an RV generator set, the
installation must comply with CURRENT standards of
(1) ANSI/RVIA EGS-1, (2) ANSI A119.2/NFPA 501 C
and (3) article 551 of ANSI/NFPA 70, National Electri-
cal Code. Generator set installation must also comply
with state and local requirements.

NOTE

RV generator sets do not comply with United States
Coast Guard (U.S.C.G.) requirements and must not
be used for marine applications. Use only generator
sets specified for marine use in marine installations.
U.S.C.G. Regulation 33CFR183 requires a generator set
to be "ignition protected” when used in a gasoline-fu-
eled environment.

General Information

This information section covers the Kohler RV gen-
erator set models listed below. To determine which
. model is involved, check the model number found on
the nameplate attached to the frame of the generator
being installed. Follow all instructions to ensure
proper installation.

Model No. Engine No. Volts Hz
9CCO 3TN82-RK
12.6CCO Yanmar
4TN82-U
(early models)
4TN82-R
(later models)
4TN82-U
(early models)
4TN82-R K
(later models)

kW Phase
120/240 60 9 1
120/240 60 12.5 1

14.5CCO 120/240 60 14.5 1
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Features

These generator sets feature Yanmar 4TN82-U,
3TN82-RK, or 4TN82-RK diesel engines, rotating—
field alternating current generator and relay control-
ler. The generator is directly connected to the engine
for permanent alignment. Each controller includes a
Start/Stop switch for test operating the set at the con-
troller. Also included is a Preheat/Prime switch to aid
in cold weather starting or assist in bleeding air from
the fuel system. The controller may be equipped with
a switch to operate the mechanism used to move the
generator out of the coach for servicing (supplied by
coach manufacturer). Early model controllers (with-
out accessory plug P2) require that remote operating
controls be connected to the terminal strip inside the
controller. In some cases, the coach manufacturer
may provide a specialized wiring harness which per-
mits remote connection without assessing controller
terminal strip. Later model controllers include an ac-
cessory plug (P2) for connecting the remote switch,
preheat switch, and generator ‘‘ON’’ lamp wiring
harness. After the set is attached to the frame of the
vehicle and the coach supplied radiator and hose
connections are installed, all that is usually required
to make it operational is the following:

o Attach exhaust system.
o Add proper amount of radiator coolant.
. Add oil to crankcase until dipstick reads FULL.

*  Connect fuel line, remote switch, load leads,
and battery terminals.

Consult the specification chart following to aid in the

installation.

NOTE
When selecting and installing radiator, con-

sult Kohler Co., Generator Division, Product
Applications Dept., Kohler, WI 53044, Tele-
phone (414) 565-3381 for recommendations
and instructions.



Specifications 9CCO 12.5CC0O67 12.5CCO67 14.5CCO67

Skid Mount Skid Mount Pedestal Mnt. (Blue Bird) Skid Mount
Weight (Dry) 620 Ibs. (281 kg) 701 Ibs. (315 kg) 660 Ibs. (279 kg) 715 Ibs. (322 kg)
Length Overall 39.9 In. (1013 mm) 42.5 In. (1080 mm) 45.3 In. (1151 mm) 44.3 In. (1125 mm)
Width Overall 21.2 in. (539 mm) 22.0 In. (559 mm) 18.9 In. (480 mm) 22.0 In. (559 mm)
Height Overall 26.6 In. (675 mm) 24.0 In. (610 mm) 24.75 In. (629 mm) 24.2 In. (615 mm)
Radiator Type In-line In-line or Remote Remote In-line or Remote
Radiator Capacity
(with Kohler
Radiator) 8.5 gts. (8L) 16 gts. (15.1 L) 16 gts. (15.1 L) 16 gts. (15.1 L)
Engine Coolant
Capacity 2.1 gts. (2L) 2.85 qts. (2.7L) 2.85 gts. (2.7L) 2.85 gts. (2.7L)
Cooling Sys. Cap.
(w/In-line Radiator) 10.6 gts. (10L) 19 qgts.(15.1L) - 19 qts. (15.1L)
Total Air Require. 1400 CFM 2000 CFM (56628 L/min.)

(39600L/Min.)
Fuel Inlet Connection  1/4 NPT 1/4 In. (6.4 mm)
Battery Voltage 12 Volts
Battery Recommend. Minimum 500 Cold Cranking Amps., 100 Amp. Hr.
Battery Cranking
Current 170 Amps.
Battery Ground Negative
Fuel Recommendation No. 2-D Diesel QOil (Cetane > 45); ASTM D975
Fuel Consumption
(% Load)
25% 0.43 gph (1.6 Lph) 0.52 gph (1.9 Lph) 0.52 gph (1.9 Lph) 0.58 gph (2.2 Lph)
50% 0.48 gph (1.8 Lph) 0.69 gph (2.6 Lph) 0.69 gph (2.6 Lph) 0.74 gph (2.8 Lph)
75% 0.66 gph (2.5 Lph) 0.88 gph (3.3 Lph) 0.88 gph (3.3 Lph) 0.94 gph (3.5 Lph)
100% 0.86 gph (3.3 Lph) 1.13 gph (4.2 Lph) 1.13 gph (4.2 Lph) 1.2 gph (4.5 Lph)
Installation Factors 6. FUEL SYSTEM: Is the system properly designed to
Each generator set is received as a unit except for the prevent fuel starvation of either the main engine or
optional exhaust system components which are generator set engine?
shipped loose for assembly after the set is installed in 7. EXHAUST SYSTEM: Will the system meet all safety
the vehicle. When preplanning the installation, the fol- requirements after installation?

lowing factors must be considered. .
8.ELECTRICAILCONNECTIONS: Will all systems, (bat-

1. ELECTRICAL LOAD: Does the set selected have tery, load, and remote switch) when connected,
adequate capacity to handle the load? be compatible with vehicle system?
Each of these installation considerations are covered
2. COMPARTMENT SIZE: Will there be sufficient room i detail on the following pages.
around the set to maintain minimum clearances?
Electrical Load

3. AIR REQUIREMENTS: Are the compartment air in- While the electrical load of the vehicle should have
lets and outlets sized to allow adequate circulation been calculated prior to purchase of the generator
of air for cooling and combustion? set, you may want to recheck the load before install-

ing the set to make sure that the capacity is ample to
4. COMPARTMENT FLOOR: Is the compartment floor meet demands without possible overloading.
strong enough to support the weight of the genera- Lighting Load
tor set? The lighting load is usually easiest to calculate. In
most cases, simply add the wattage of each lamp to
5. COOLING SYSTEM: Is the cooling system large be operated off the generator set. Note that in many
enough to adequately cool the generator set? applications not all of the lights or lamps are in the
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generator set AC circuit some are DC powered by the
12-Volt battery in the vehicle. Make sure the total in-
cludes only lights actually on the generator set AC
circuit.

The lighting load is usually not too heavy in mobile
installations; however, it must be accurately calcu-
lated to prevent overloading which could occur, for
example, if all lights happened to be on when the air
conditioner or other motor loads start up.

Motor Loads

When figuring generator set capacity requirements
for installation involving motor loads, do not overlook
_the high current demanded by the motor during start-
up. The ‘‘in-rush’’ or starting current may be 2 to 5
times higher than that required when the motor
reaches normal operating speed. Reserve capacity
must be allowed for in-rush demands plus other
loads which could be on the line as the motor starts.
Air conditioning units are perhaps the most common
type of motor loads for generator sets in recreational
vehicles. The starting characteristics of the different
makes of air conditioners vary greatly one particular
12,000 Btu unit has, for example, lower starting re-
quirements than a 10,000 Btu unit of another make.
When only one unit is involved, there is usually no

starting problem provided, of course, the lighting and
appliance load is not too high when the unit is started.

The trend seems to be toward larger capacity air con-
ditioners and the use of more than one unit in larger
vehicles. Simultaneous starting of two units can pre-
sent problems if the capacity is marginal. Because of
the variation in starting characteristics of the various
makes of air conditioners, no definite statements are
made in this publication regarding multiple-motor
starting capabilities of the mobile generator sets cov-
ered. Delayed starting or use of ‘‘easy starting’’ de-
vices on air conditioner units should be considered
whenever simultaneous starting of more than one
motor is involved. The starting and running require-
ments of some motor loads common to mobile appli-
cations are listed in Table 2-1. Use this as a guide
when selecting generator set capacity requirements
involving motor loads. See Table 2-2 for generator
set capabilities regarding air conditioners. Capabili-
ties will vary according to ‘‘Kilowatt Derating’’ follow-
ing. For specific information regarding simultaneous
starting of two or more motors, contact Kohler Co.,
Generator Division, Product Applications Dept., Koh-
ler, WI 53044, Telephone (414) 565-3381.

Motor Requirements 1/4 hp 1/3 hp 1/2 hp 3/4 hp 1 hp 2 hp 3 hp
Starting (In-Rush) 750 1000 1500 2000 3300 4000 5000
Running Watts 350 400 600 750 1100 2000 3000

Table 2-1. Motor Requirements

Generator Wattage
Model

9CCO 9,000

12.5CCO 12,500

14.5CCO 14,500

Will Operate ‘‘Power to Spare’’
Air Conditioner for Lighting
of Size Indicated Appliances, Tools
Two, 13,500 Btu 6400 Watts
Three 13,500 Btu 6000 Watts
Three 13,500 Btu 8000 Watts

Table 2-2. Generator Capacity/Air Conditioner Ratings
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Appliance Loads

Generator sets in recreational vehicles are often used
to furnish AC for appliances such as TV, stereo, elec-
tric water heaters, etc. With the exception of the re-
sistance-type loads such as the water heater, re-
quirements for appliances are usually low. Such loads
must not, however, be overlooked when figuring total
requirements. Reserve capacity should be available
for anticipated appliance loads to avoid overloading
of a set. The average power requirements of some
common electrical appliances are listed in Table 2-3.

Electrical Appliance Rating
(Watts)
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