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NOTICE! .
TO THE DELIVERING DEALER —

THE WARRANTY COVERAGE ON CATERPILLAR ENGINES VARIES BY APPLICATION

To ensure the proper warranty coverage is extended to the owner of this engine, fill out the

attached card COMPLETELY and ACCURATELY and return to CATERPILLAR.

The warranty period will start on the DELIVERY DATE entered below.

An Engine Warranty Information Card must be prepared by the OEM or Caterpillar dealer
when delivering the engine to the user.
A card must be prepared for each new or remanufactured Caterpillar engine except for new

engines installed in new on-highway trucks. o
USER’'S REFERENCE INFORMATION
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NOTE

When mailing from locations in the U.S.A., use the card which requires no postage.

When mailing from other locations, use the similar card, attached to Form 83996, and mail it to the

appropriate address listed above that card.

In the United States —

N
»

All OEM’s, except those who manufacture on-highway trucks, should include the foreign
version of the Engine Warranty Information Card with their equipment shipped overseas.
The foreign version of the Engine Warranty Information Card, Form 83996, may be
obtained through your Caterpillar dealer or by written request to Caterpillar at the
address shown below.

Additional copies of the domestic Engine Warranty Information Card, Form 83995, may
be obtained through your Caterpillar dealer or by written request to:

CATERPILLAR TRACTOR CO.
Miscellaneous Orders, AB5C
100 NE Adams Street

Peoria, IL 61629

Please be sure to reference the appropriate form number.
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FOREWORD

This Operation Guide contains operation instructions, lubrication and
maintenance information and the basic systems operations. Application of
this information should help obtain maximum performance and life of the
engine; and keep the costs of engine operation to a minimum.

Caterpillar engines are used in many applications. Therefore, the illustra-
tions in this Guide are typical and may not be of your specific application.

Become familiar with the components installed on your engine as de-
scribed inthe instructions. (Some components described in the instructions
may not be on your engine or installation.)

Continuing improvement and advancement of product design may reflect
changes made to your engine which may not be included in this publication.
Each publication is reviewed and revised, as required, to update and in-
clude these changes in later editions.

Whenever a question arises regarding your Caterpillar engine, or this
publication, please consult your Caterpillar dealer for the latest available
information.

The services of authorized Caterpillar dealers are recommended; he is
staffed with personnel who are equipped with proper tools, necessary
Caterpillar parts, and are trained in the latest service procedures
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SAFETY PRECAUTIONS

Safety is everyone’s business and is basically the
use of good common sense. A general guide of
safety precautions are given below, but each instal-
lation has its own peculiarities which cannot always
be predicted and covered by established rules. Past
experience and common sense are needed for the
necessary safety measures. Attention to safety will
help avoid serious accidents. Be alert. Watch for
hazards. Use preventive measures. Correct de-
ficiencies immediately.

The following safety precautions are a general
guide to safe operation:

1. To prevent personal injury, install guards over
all exposed rotating parts.

2. To prevent hearing damage, wear ear protec-
tive devices if working inside an enclosed en-
gine room with engine running.

3. To prevent head injury, wear safety hat when
working in the area of overhead equipment.

4. Wear safety glasses and shoes as required.

5. Do not wear loose clothing whenever working
around engines or machinery.

6. Wipe up spilled oil, fuel or coolant.

7. Keep batteries in a well ventilated area. Do not
smoke around batteries. Hydrogen gas, which is
present in the area of the batteries, is highly
explosive.

8. Provide adequate and safe waste oil disposal.

9. Store oily rags in fireproof containers. Don’t
leave rags on engine.

/\ WARNING
When using pressure air, wear safety glasses
and protective clothing. Maximum air pres-
sure, used for cleaning, must be below 30 PSI
(2 kg/cm?).

10. Remove all tools, electrical cords and other
loose items from the engine before starting.

11. Disconnect and tape the battery ground lead
before working on an engine to prevent acciden-
tal starting. Be sure an automatic start-stop sys-
tem cannot operate and start the engine while
working on it.

.
-
»

12. Do not attempt repairs you do not understand.
Follow instructions.

13. Stop engine before adjusting or repairing en-
gine or driven equipment.

14. Remove radiator cap slowly. Cooling systems
can be pressurized and hot fluid will flash to
steam as pressure is removed.

15. Never start an engine with the governor linkage
disconnected. -

16. Replace or repair broken or damaged equip-
ment. Use proper tools.

17. Do not smoke while refueling. Observe NO
SMOKING signs.

18. Never store flammable liquids near the engine.

19. All electrical equipment must be grounded ac-
cording to local building codes. e

20. Check all connections periodically for tightness
and insulation.

21. Insulate all connections and disconnected
wires.

22. Do not use carbon tetrachloride fire extin-
guishers. Fumes are toxic and the liquid has a
deteriorating effect on insulation.

23. Do not touch the heat sink on the generator
regulator when the generator is running. It is
electrically “hot”.

24. Do not work on electrically “hot”” equipment.

25. Always disconnect the engine starter circuit
when working on the generator.

26. Hot engine oil can cause burns when drained.
Allow the oil to cool below 140°F or provide pro-
tection when draining the hot oil.

27. Never remove a plug to check pressure with the
engine running. Shut down the engine and as-
sure there is no pressure before removing plug.

28. When starting an engine after repair, make pro-
visions for shutting off air supply in case there is
an overspeed on start up.

29. Never look into an open cylinder port and turn
over the engine. QOil or water in the cylinder will
be ejected violently.

)




OPERATION INSTRUCTIONS
PRE-START INSPECTION AND B

PROCEDURES
‘ 1. Make a “walk-around” inspection of the engine 4. Check the engine jacket coolant level. Slowly
and components for the oil, water or fuel leaks turn the pressure cap until the cap is removed.
and general appearance. Correct minor adjust- Maintain coolantlevel to the base of the fill pipe.
ments before they develop into major repair
jobs.

2. Check the crankcase oil level. Maintain the oil
level between the ADD and FULL marks on the
dipstick. See OIL SPECIFICATIONS for type of
oil to use.

5. Check the fuel supply. Keep fuel tanks full, as
partially filled tanks will collect moisture. See
the FUEL SPECIFICATIONS for type of fuel.

KEEP THE FUEL SUPPLY CLEAN

6. Open the raw water valve on the engine jacket
heat exchanger system (if so equipped). Prime
the raw water pump if the raw water system has
been drained.

7. Reset shutoff devices. See the topic, AT-
TACHMENTS, Emergency Shutoff Devices and
Alarms.

/\ WARNING
Check the engine coolant level when the en-
gine is cool. If the engine is warm, steam may
‘ spray outward under high pressure and cause

, personal injury. OVERSPEED RESET

B



If the engine is equipped with an air safety shutoff
control, and was tripped to the shutoff position,
reset the latch to the run position.

AIR SHUTOFF RESET

8. Openthe fuel supply valve. If the engine has not
run for some time it may be necessary to prime
the system. See the topic, PRIMING THE FUEL
SYSTEM.

9. Disconnect any battery charger which is not
protected against starting motor drain.

10. Disengage the clutch, or open the circuit
breaker on a generator set.

STARTING THE ENGINE

CAUTION
Do not engage the starter when the flywheel is
moving.

Electric Starting

1. Move the governor control lever to approximate
half engine speed position.

2. Use starting aids if required. See the topic,
STARTING AIDS.

3. Push the START button; or turn the HEAT-
START switch to the START position, depend-
ing upon the control the engine has. Release the
control as soon as the engine starts.

For generator sets, place the AUTO-MAN switch
in the MAN position to crank the engine. As soon as
the engine starts, and the engine speed reaches
600 rpm and oil pressure is approximately 22 psi
(1.5 kg/cm?), the starter motor will disconnect from
the circuit. (The STOP position is used to stop the
diesel engine.)

If the engine fails to startin 10 seconds, move the
governor control lever to the fuel off position, then
continue to crank for 10 seconds. This will clear the
cylinders of unburned fuel.

If the engine fails to start after 30 seconds of
cranking, allow the engine to cool for 2 minutes
before repeating the starting procedure.

CAUTION
Prolonged cranking at low oil pressure can acti-
vate the mechanical safety shut-off. If the reset
lever is in the shut-off position, reset the
mechanical shut-off control.




CAUTION
NEVER use starting aids when the engine is
warm and running.

If the engine is equipped with a Woodward PSG
Governor, see the topic, WOODWARD GOVER-
NORS for the governor operation instructions.

Air Starting

1. Open and close the bleed valve on the bottom of
the air tank to drain condensation and oil car-
ryover.

2. Check the air supply pressure. The air start
must have 100 PSI (7 kg/cm?) to operate prop-
erly.

3. Keep oil level, in the oiler jar, at least half full.
Add oil if necessary. See the LUBRICATION
AND MAINTENANCE PROCEDURES, Filling
Motor Oiler.

4. Push the air valve control into crank the engine.
As soon as the engine starts, release the valve.

Starting Aids

Many variables can affect cold weather starting.
Use the chart as a guide, but actual experience will
determine when aids are necessary and how they
should be used. Your engine may have one or more
of the following starting aids:

Glow Plugs (Precombustion Chamber
Engines Only)

1. Pushin and turn the HEAT-START switch to the
HEAT position and hold for the approximate
heating time shown in the STARTING AID
CHART .

o

OFF

HEATA A START

Y

2. Turn the HEAT-START switch to the START
position.

OFF

HEAT A A START

N
O

3. If necessary, when the engine starts turn the
HEAT-START switch to the HEAT position. Hold
the switch in this position until the engine is
running smoothly.

4. Release the switch.

OFF
o)

HEATA A START

CAUTION
NEVER use glow plugs when the engine is warm
and running.



STARTING AID CHART
STARTING TEMPERATURE STARTING AID HEATING TIME
Above 60°F (15°C) None None

60°F to 32°F 5

(15°C to 0°C) Glow Plugs 1 Minute
32 Pto O:E .

(0°C to —20°C) Glow Plugs 2 Minutes

Below 0°F (—20°C)* Glow Plugs 3 Minutes

*Heating of jacket water/and or crankcase oil; and/or use of extra battery capacity may be

required.

Starting Fluid

/\ WARNING
Starting fluid is volatile and must be stored
away from heat and direct sunlight. If an
aerosol container is used, follow the instruc-
tions on the container.

CAUTION
Spray starting fluid only while cranking the en-
gine.

1. Heatthe glow plugs (If equipped) for the approx-
imate heating time shown inthe STARTING AID
CHART.

OFF
O

HEATA A START

Y
7,

2. Turn the HEAT-START switch to START posi-
tion. While cranking, spray starting fluid into the
air inlet or air cleaner for approximately 1 sec-
ond.

HEAT A

N
$

CAUTION

Wait at least 2 seconds before spraying starting .«

fluid again.
3. If necessary, repeat the procedure.

4. After the engine starts, it may be necessary to
return the HEAT-START switch to the HEAT
position until the engine runs smoothly.

Jacket Water Heater
(Attachment)

In very low temperatures, the lubricating oil must
be warmed to allow starting. A jacket water heater
can maintain the water temperature at approxi-
mately 90°F (32°C). The warm water will keep the oil
inthe upper part of the engine block warm enough to
flow when starting.

Dipstick Oil Heater

CAUTION
Contact your Caterpillar dealer before installing
a dipstick crankcase oil heater.

GENERATOR

Starting Single Unit Operation

1. Make all preliminary engine starting checks.

. Be sure the main or line circuit breaker is open.
. Start the engine and allow it to warm up.

. Close the main circuit breaker.

. Apply the load. Do not try to apply full load in one
move, rather apply the load in increments to
maintain system frequency at a constant level.

O~ ON




Standby Generator Sets

Most standby units are automatic. They start,
pickup the load, run and stop without an operator in
attendance. Standby units can not change the gov-
ernor control setting automatically. The throttle
must be preset for the proper operation of that unit.
Whenever the set is exercised or operated manu-
ally, be sure the throttle setting is correct for au-
tomatic operation. Check all switches to see they
are properly set: Start Selector Switch in AUTOMA-
TIC position and any Emergency Stop Switches in
RUN position.

Paralleling

Units may be paralleled at no load or paralleled
with units under load. To parallel two or more units
the following conditions must be met:

1. Same phase rotation.

2. Same voltage level.

3. Same voltage droop.

4. Same frequency.

5. Voltages must be in phase.

The first condition is established by “phased”
wiring connections of initial installation.

The second and third conditions are usually es-
tablished by semi-permanent adjustments to the
generator controls.

The fourth and fifth conditions are under control
of the operation in manual paralleling systems (or
under automatic control in automatic paralleling
systems).

To Parallel
1. Start the unit to be paralleled.
2. Turn the synchronizer lights on.

3. After the engine has run long enough to warm
up, bring it up to synchronous speed (the same
frequency as the unit on the line). The syn-
chronizing lights will begin to blink.

4. Using the governor control, adjust the speed
until the lights blink very slowly.

5. The lights are off when the voltages of the two
units are in phase. At this point, very quickly
close the breaker while the lights are out.

NOTE
The frequency of the incoming unit should be slightly grea-
ter than the line frequency. This will allow the incoming
unit to assume some of the load rather than add to the
system load.

Load Division

Once two units have been paralleled, their share
of the load is determined by the governor control

setting. If two units of the same capacity and the
same governor characteristics have the same gov-
ernor control setting they will share the load equal-
ly.

To add load to one engine, slowly increase the
governor control setting of that engine, or slowly
decrease the governor control setting of the engine
giving up load.

Load Transfer

At this point open the circuit breaker to remove
any remaining load on the outgoing generator set.

NOTE
The total load must not exceed the capacity of the engine,
or the engine will be overloaded.

1. Increase the governor speed control of the unit
to the high idle position to assume the load.
2. Reduce the governor speed control of the out-
going unit until the generator amperage is at a
minimum. (The amperage may never be zero
duetocirculating currents.) At this point transfer

the load.

Stopping

Toremove a generator from the line do the follow-
ing:
1. Check the load. It must be less than the rated
capacity of remaining units.

NOTE
If removing a generator from the line will cause overload-
ing of the remaining units, remove some of the load first.

2. Be sure the NEUTRAL of one of the remaining
units is grounded.

3. Remove the load from the outgoing unit as de-
scribed in Load Division and Load Transfer.

4. Open the circuit breaker.

5. Run the engine for 5 minutes without a load, to
allow it to cool. Stop the engine.

After Engine Starts

/\ WARNING
Stop the engine if any repairs or adjustments
are required. Do not work on machinery while
the engine is running.

1. Observe the oil pressure gauge immediately
after starting.

CAUTION
If oil pressure is not indicated within 5 seconds,
stop the engine and have necessary repairs
made.

11



2. Move the governor control to low idle, allow the
engine toreach normal operating range (usually
several minutes). Make another “walk-around”
inspection for leaks, etc.

STARTING THE LOAD

Driven Equipment without Load

To engage the driven equipment before applying
load:

1. Move the governor control to half engine speed.

2. Engage the driven equipment without load on
the equipment.

3. Make sure the engine and equipment gauges
register in the operating range.

4. Move the governor control to high idle (full load)
position.

5. Apply the load to the driven equipment.

Driven Equipment With Load

1. Move the governor control to half engine speed.
Make sure the engine gauges register in the
normal operating range.

2. Move the governor control to high idle (full load)
position.

3. Engage the load.

12

ENGINE OPERATION

After the engine starts, and at frequent intervals
while the engine is operating, the gauges should be
observed. Determine the normal reading for each
gauge. Investigate the cause whenever there is a
significant change in the reading.

Gauges

Tachometer

The tachometer indicates engine RPM. The high
idle RPM and the full load RPM are stamped on the
engine’s information plate. The engine can be op-
erated between these two speed limits for long
periods of time without shortening engine life. Pro-
longed operation at high idle with little or no load
can cause adverse engine operation.

Engine Oil Pressure
If the gauge reading fluctuates after the load is
stable:
1. Remove the load.
2. Reduce engine speed to low idle.

3. Observe the oil level. Maintain the oil level bet-
ween the ADD and FULL mark on the dipstick. If
the reading continues to fluctuate when the oil
level is correct, stop engine and call your Cater-
pillar dealer.

Engine Jacket Water Temperature

The engine should operate within the NORMAL
(green) range. If the engine is operating in the (red)
range and steam becomes apparent:

v
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1. Reduce the load and engine RPM.
2. Inspect for coolant leaks.

3. Determine if the engine must be shut down im-
mediately; or if the engine can be safely cooled
by reducing the load.

See COOLING SYSTEM MAINTENANCE IN-
STRUCTIONS.

CAUTION
Do not add cold water to a hot engine: Cracking
of engine components may occur. Allow the en-
gine to cool, then add coolant.

If the temperature gauge reading registers in or
near the cold range (white) while operating under
load:

1. Check the water temperature gauge for accu-
racy.

2. Check the temperature regulators for proper
temperature range. Replace regulators if
necessary.

See COOLING SYSTEM MAINTENANCE for
DETAILS.

Fuel pressure

If the fuel filter gauge registers in the OUT range,
clean the primary fuel filter, if so equipped. Install
new secondary or final fuel filter elements if gauge
still registers OUT. See the FUEL MAINTENANCE
INSTRUCTIONS and FUEL SPECIFICATIONS.

Ammeter:

The ammeter reading is normal when the indi-
cator is at or on the (+) side of zero, when the
engine is running at rated speed. If indicator is to
the left (—) side of zero, investigate and correct
cause.

Air Cleaner Service Indicator

When the gauge indicator locks in the red range,
service the air cleaner. With the engine’ stopped;
see AIR INDUCTION AND EXHAUST SYSTEM
MAINTENANCE INSTRUCTIONS.

Calibrated Gauges

Calibrated gauges are used on some engines to
monitor the engine systems. If an abnormal engine
condition develops, determine and analyze and
correct the cause before a failure and downtime
occurs.

The operating limits given in the “OPERATING
RANGES FOR ENGINES” chart are based on the
engine running at continuous rated speed and load,
after warm-up, using SAE 30, oil. If any of the
gauges register at or outside the operating limits,
investigate and correct any malfunction. See
TROUBLESHOOTING GUIDE for guidance.

/\ WARNING
Shut the engine down if work on or around the
engine is required.

DO NOT OPERATE THE ENGINE WITH THE

GAUGES REGISTERING AT OR OUTSIDE THE
LIMITS.

13



. Tachometer.

. Left inlet manifold temperature.

- Right inlet manifold temperature.

- Left and right exhaust manifold temepratures.
. Engine oil temperature.

. Engine jacket water temperature.

. Engine oil pressure.

. Fuel pressure.

ONOGHRWN =

OPERATING RANGES FOR ENGINES WITH CALIBRATED GAUGES
(Engine running at continuous rating and load.)

OPERATING RANGE
GAUGE MINIMUM MAXIMUM

Jacket Water Temperature (Outlet) 172°F (77°C) 210°F (99°C)
Inlet Manifold Air Temperature

Aftercooled (PC) 300°F (149°C)

Non-aftercooled (DI1) 300°F (149°C)
Exhaust Temperature

Aftercooled (PC) 800°F (427°C)

Non-aftercooled (DI) 800°F (427°C)
Oil Temperature

Aftercooled (PC) 172°E(77°C) 230°F (110°C)

Non-aftercooled (DI) 172°F4(772C) 230°F (110°C)
O Prossure gl g
Fuel Pressure 7 ZSLS};;;;P"’I) 30 Fzsl'(g(ﬁg;';)Pa)
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Altitude Operation

The fuel system settings and altitude limits are
stamped on the engine information plate. When an
engine is moved to a higher altitude, these settings
must be changed by your Caterpillar dealer in order
to prevent damaging the turbocharger, and to pro-
vide maximum engine efficiency.

If the engine is moved to a lower altitude than that
which is stamped on the engine information plate,
the engine can be operated safely; however, it will
deliver less than rated horsepower, and the fuel
settings should be changed by your Caterpillar
dealer to obtain rated horsepower.

Stopping

1. Flywheel clutch operation: Quickly pull the
clutch lever to the released position. For electric
set operation, see the GENERATOR SET OP-
ERATION instructions. For Woodward Gover-
nor operation, see the topic, WOODWARD
GOVERNORS, Stopping the Engine.

2. Reduce engine speed to half speed. Run for 5
minutes to cool engine.

3. Reduce engine speed to low idle.

4. Observe the crankcase oil level while the en-
gine is idling. Maintain the oil level between the
ADD and FULL marks on the side of the dipstick
stamped, CHECK WITH ENGINE RUNNING.
See the LUBRICATION AND MAINTENANCE
SECTION.

5. Stop the engine.

After Stopping Checks
And Procedures

1. Fill the fuel tank. See the LUBRICATION AND
MAINTENANCE SECTION: Fuel Tank Mainte-
nance.

2. Drain the raw water system if below freezing
temperatures are expected; see: Draining Raw
Water System.

3. If below freezing temperatures are expected,
allow the engine jacket water expansion tank to
cool; then check the coolant for proper antif-
reeze protection. Add permanent-type antif-
reeze, if required.

4. Repair any leaks, make major adjustments,
tighten loose bolts, etc.

5. Observe the Service Meter reading. Perform
the periodic maintenance as instructed in the
LUBRICATION AND MAINTENANCE CHART.

S i ‘«_,

-

SERVICE METER
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ATTACHMENTS

Automatic Start-Stop

An automatic start-stop system is used when an
engine must start when a specific condition occurs
with no one in attendance. The engine will start,
increase speed, pick-up the load, operate the load
until a second condition occurs, remove the load,
cool and stop. The following conditions must exist
for the engine to start unattended:

Either the ambient (engine room) temperature
must be at least 70°F (20°C); or, the engine jacket
water temperature must be at least 90°F (32°C).

One or two 3 kw jacket water heaters can maintain
this temperature.

Protection Devices

The Caterpillar generator mounted control panel
is equipped with protection devices to protect the
engine while cranking.

Batteries

Lights or buttons may indicate if a fault has occur-
red in the battery charging system causing the bat-
tery to be either undercharged or overcharged.

Overcranking

A timer allows the engine to crank either once for
30 seconds, or to crank through 5 ten-second crank-
ing cycles (depending upon the device used) while
unattended. If the engine does not start before the
time elapsed, the fuel system will be shutoff and a
light will indicate a starting failure.
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Engine Operation

Prealarm systems provide an audible and/or a
visual indication for low oil pressure, high water
temperature, low fuel supply or low jacket water
temperature before the condition becomes critical.
These alarms are self resetting when the condition
is corrected.

The engine may also be equipped with shutdown
devices. If low oil pressure, high jacket water temp-
erature or an engine overspeed condition occurs,
the engine will be shutdown and a corresponding
button or light will indicate the cause of the shut-
down. These devices must be reset after repairs
have been made and before starting. See the topic,
EMERGENCY SHUTOFF DEVICES AND ALARMS.

Generator set control panels should be equipped
with an ammeter, a frequency meter and a voltme-
ter. Depending upon the type of operation, the
panel may also be equipped with other meters and
lights. Know these instruments and their normal
readings. They willindicate how the generator set is
performing.

Shutting Down

A timer allows the transfer switch to transfer the
load to another source and to continue engine run-
ning for up to 2 minutes for cooling purposes before
stopping.

Engine Exerciser

At preset times, the exerciser will start, run and
stop the engine in order to ensure both proper lubri-
cation of all engine parts and proper equipment
operation if and when the standby unit is needed.

Become familiar with all instructions included
with the equipment.
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Woodward Governors

Woodward Governors are usually electrically op-
erated from a control panel.

Generator Set Control Panel

The generator set control panel is located on top
of the generator and is equipped with the following
controls and gauges:

Panel lights (1) are controlled by an ON/OFF
switch (7). An ammeter (2), frequency meter (3) and
a voltmeter (4) show the output of the generator.
Two gauges (5 and 6) show engine oil pressure and
water temperature respectively. The ammeter
selector switch (12) gives the operator a choice of
which phase (T1, T2 or T3) of the generator output
the ammeter (2) will show. Voltage level rheostat
(9) takes the place of the voltage level rheostat in
the generator regulator assembly.

The engine control switch (8) has four positions;
MANUAL, AUTOMATIC, STOP and OFF. Placing
the control in the MANUAL position will start the
engine and allow the operator to manually connect
the generator to the load. If the unit is used for
standby application with a remote transfer switch,
the AUTOMATIC position is used. In this position

the engine will automatically start and take up the
load when commercial power has stopped. Placing
the control in the STOP or OFF position will stop the
engine. Wheninthe AUTOMATIC or MANUAL posi-
tion, the engine will automatically stop if the com-
mercial power has started or if the engne has afault.

The PSG governor control switch allows the
operator to control the engine rpm from the panel. If
the engine is equipped with glow plugs, they are
controlled by an ON/OFF heat switch (15).

If the engine has a fault, engine failure light/reset
switch (11) will operate. The light/switch (11) will
activate a shutdown relay to stop the engine. A
shutdown indicator (14) will also operate to show
the cause of the fault. The shutdown indicators (14)
give an indication that the fault was either oil pres-
sure, water temperature or overspeed. A fourth
shutdown indicator will show an overcrank condi-
tion. AD.C. ammeter and a governor control switch
will take the place of buttons (10 and 13) respec-
tively if ordered. The shutdown indicators have four
auxiliary contacts; one for each time its shutdown
indicator operates. The contacts are connected to a
remote annunciator panel if ordered.

The shutdown indicator lights can be checked for
malfunction by depressing the shutdown indicators.
Replace burned out bulbs immediately.

CONTROL PANEL

1. Panel lights. 2. Alternating current ammeter. 3.
Frequency meter. 4. Alternating current voltme-
ter. 5. Oil pressure gauge. 6. Water temperature
gauge. 7. ON/OFF toggle switch for panel lights. 8.
Engine control switch. 9. Voltage level rheostat. 10.
Button (direct current ammeter if ordered). 11. En-

gine failure light/reset switch. 12. Ammeter selector
switch. 13. Button (governor control switch if engine
is equipped with a PSG governor). 14. Shutdown
indicator (oil pressure, water temperature, over-
speed and overcrank). 15. Button; heat switch (if so
equipped). 16. Panel; prealarm module (if so equip-
ped).
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Starting The Engine

1. Perform all prestart checks outlined previously.

2. Place the CONTROL switch in the MANUAL
position to crank the engine.

3. When the engine starts and engine rpmreaches
600 rpm and the oil pressure registers 22 psi
(1.5 kg/cm?) the starting motor will automati-
cally disconnect from the start circuit.

4. Start the load.

5. Regulate the engine speed with the RAISE-
LOWER switch to the required instrument panel
gauge readings.

Stopping The Engine

1. Remove the load. See GENERATOR SET OP-
ERATION instructions if equipped with an elec-
tric set generator.

2. Reduce engine speed to low idle: Push down
and hold the RAISE-LOWER switch until the en-
gine low idle speed is reached.

3. While the engine is idling, check the engine oil
level. Oil level must be maintained between the
ADD and FULL marks on the side of the dipstick
marked “CHECK WITH ENGINE RUNNING”.

4. Stop the engine.

Solenoid Shutoff

a. Move the control switch to the STOP or OFF
positions. (Do not confuse this with the
“RAISE-LOWER” switch.)

ON-OFF-STOP SWITCH
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PSG Governor:

b. Move the shutoff lever forward, or hold the
lever up, depending upon installation. Hold

the lever in this position until the engine
stops.

5. Fill the fuel tank. See the LUBRICATION AND
MAINTENANCE section.

6. Drain the raw water system if below freezing
temperatures are expected.

7. Observe the Service Meter reading. Perform
the periodic maintenance as instructed in the
LUBRICATION AND MAINTENANCE CHART.

Emergency Shutoff Devices
And Alarms

Emergency shutoff devices are either electrical-
ly, mechanically or hydraulically operated.
Familiarize yourself with the types and locations of
the shutoff devices, the conditions which cause
each control to function, and the resetting proce-
dure required to start your engine.

CAUTION
Always determine the cause of the shutdown,
and have the necessary repairs made before re-

starting the engine. See TROUBLESHOOTING
GUIDE.

Do not use an emergency shutoff device for a
normal stopping procedure.

The operation of all electric shutoff controls is
similar: A critical operating condition actuates a
switch which closes the circuit to the shutoff sol-
enoid, which stops the engine. The shutoff control
may require resetting before the engine can start.

High Water Temperature Shutoff

The shutoff switch is located in the water temper-
ature regulator housing. Excessive water tempera-
ture closes the switch. No resetting procedure is
required: As the coolant cools, the switch opens.

CAUTION
The sensing element must be submerged in the
coolant to operate. Coolant level must be main-
tained in order for the shutoff to operate.

Low Oil Pressure Shutoff Switch

CAUTION
Does not protect system from rapid oil loss,
such as line breakage.




This device is usually mounted on the side of the
engine, and oil lines are connected to the switch.
Low oil pressure closes the switch.

Manually operated systems require resetting of
this switch before starting. Automatic start-stop
systems use a pressure switch which resets itself.

To reset the switch, push the button until it
latches. After the engine starts and develops oil
pressure, the button will move to the extended run-
ning position.

CAUTION
The button must be in the RUN position to pro-
tect the engine.

If the button remains in the reset position, the
engine oil pump may not be developing normal
oil pressure and checks should be made.

Overspeed Shutoff Switch
(Electronic)

This switch senses engine speed. The control
box is mounted on the engine block. Excessive en-
gine speed closes a circuit breaker. To reset the
switch, push the reset button.

CAUTION
To provide overspeed protection there must be
electrical power to the control box.

Fuel/Oil Pressure Switch

This switch is mounted in the fuel manifold bet-
ween the outlet side of the fuel filter and the fuel
injection pump. Low fuel pressure opens the switch
and the electrical circuit to either the shutoff sol-
enoid or the circuit between the alternator and the
alternator regulator. While the engine is stopped,
open these circuits to prevent the battery from be-
coming discharged.

This switch can also be used with an electric gov-
ernor. In this application, oil pressure closes the
switch to allow the electric governor to control en-
gine speed.

This switch does not require resetting.

Air Safety Shutoff Control

The air shutoff control is an attachment to the
safety shutoff devices. When an emergency condi-
tions occurs, the solenoid pushes the rack into the
shutoff position and a solenoid trips a butterfly
valve, located in the inlet manifold, to the closed
position. The air safety shutoff control must be reset
before starting.

Alarm Switches

Alarm switches are set at a less critical tempera-
ture, pressure, or level limit than the comparable
shutoff control. The purpose of the alarm switch is
to warn the operator an unsafe operating condition
is starting to occur, and that corrective measures
should be taken to avoid possible damage to the
engine and/or a possible shutdown of the engine.

CAUTION
Even though it could be hazardous to have the
engine stop unexpectantly, if the engine over-
speeds, it should be stopped immediately.
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When the preset temperature, pressure or fluid
level occurs, eitheralight or an audible alarm will be
energized. The light or alarm will continue to oper-
ate until the condition is corrected. When the condi-
tion is corrected the alarm will automatically reset
and the light will turn off.

CAUTION
The cause of the shutdown must be investigated
and corrected before starting and operating the
engine.

Testing Indicator Lights

Most control panels are equipped with a test
switch. By turning the switch ON, all of the indicator
lights can be checked for proper operation. Test the
indicator lights periodically, replace burned out
light bulbs immediately.

Alarm Shutoff Switch

A switch may be installed in the alarm circuit for
silencing the alarm while the engine is stopped for
repairs. Be sure the switch is moved to the closed
(ON) position and the warning lights are lit before
starting.

CAUTION
Place switch in the closed (ON) position when

the engine is started, so the engine will be pro-
tected.

Output Shaft Governor
Operation

When the load can overspeed the torque conver-
ter output shaft, an output shaft governor should be
installed. The output shaft governoris a speed limit-
ing device which automatically adjusts engine gov-
ernor setting according to load requirement.

Determining Cause Of
Shutdown

CAUTION
If the engine has been shutdown by a safety
device, do not start the engine and place it into
service without having the cause of the shut-
down investigated and corrected.

Low Oil Pressure Checks

If the low oil pressure shutoff control has stopped
the engine, make the following checks:

1. Check the water temperature gauge. Determine
if the engine was overheated. Check for external
water leaks.
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/\ WARNING
Beware of steam or scalding water. Do not
attempt to loosen the radiator cap until the
temperature gauge indicates the coolant has
sufficiently cooled. Then, loosen the cap
slowly.

2. Check the oil level. Oil level must be between
the ADD and FULL marks on the side of the
dipstick stamped CHECK WITH ENGINE
STOPPED.

3. If the oil level is below the ADD mark, check
for oil spray and/or oil accumulations. If any
are found, have the necessary repairs made.
Before starting, add oil to the FULL mark.

4. Reset the shutoff control.

5. Remove the load and start the engine at its.

slowest speed. Be prepared to shut the en-
gine down manually.

6. Be alert for unusual sounds or noises. If the
engine knocks, stop the engine immediately
and call your Caterpillar dealer.

7. If the engine blows excessive black exhaust
or has excessive crankcase blow-by, the en-
gine may need reconditioning. Stop the en-
gine and call your Caterpillar dealer.

8. If the engine runs satisfactorily, observe the
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