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Section 1—General Safety Practices

1-931200752

Lifting Personnel

• When lifting personnel, USE ONLY an approved personnel work platform, with proper
capacity chart displayed in the cab.

• DO NOT drive machine from cab when personnel are in platform.

O 0171W

O 0921D



Section 2 - Pre-Operation and Inspection
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2.2 SAFETY DECALS
Ensure all DANGER, WARNING, CAUTION and instructional decals and proper load charts
are legible and in place. Clean and replace as required.

Note:  Part numbers referenced are for inspection and identification purposes only. Refer to 
the Parts Manual when ordering replacement parts.

TH336C, TH337C, TH406C & TH407C (CE & AUS)
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Section 3 - Controls and Indicators
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10. Frame Level Indicator: Enables operator to determine the left to right level condition 
of the telehandler.

11. Keypad: See page 3-8.

12. LSI Indicator (CE & AUS): See page 3-14.

13. Accessory Control Lever (if equipped): See page 3-28.

14. Power/Emergency Stop Switch (if equipped for platform): Push down to shut off 
power and stop engine.

15. Boom Joystick and Transmission Control: See page 3-18.

16. Longitudinal Level Indicator (AUS): Enables operator to determine the front to back 
level condition of the telehandler.

17. Power Outlet: 12V receptacle.

18. Right Console Switches: See page 3-26.



Section 3 - Controls and Indicators
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Gear Selection

Gear selection is made with joystick buttons (2). See page 3-20 or page 3-23 for details.

Horn

Horn button (3) is located on the end of transmission control lever.

• Depress to sound horn.
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Section 3 - Controls and Indicators
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Transmission Control

Note:  Transmission control lever (see page 3-12) takes priority over joystick transmission 
controls.

Transmission switch (8) engages forward or reverse travel.

• Depress top of switch for forward travel; Depress bottom of switch for reverse travel.
Move switch to centered position for neutral.

• Forward or reverse travel can be selected while in any gear.

• When traveling in reverse, the back-up alarm will automatically sound.

• Travel at slow rates of speed when making turns and driving in reverse.

Gear selection is controlled by buttons (9 & 10).

• Depress upshift button (9) to select a higher gear; Depress downshift button (10) to
select a lower gear.

• The Transmission is equipped with either six forward and three reverse gears or four
forward and three reverse gears. Default gear at start-up is third gear.

• Select the appropriate gear for the task being performed. Use a lower gear when
transporting a load. Use a higher gear only when driving unloaded for longer
distances.

• Slow down prior to downshifting. Do not downshift more than one gear at a time.

WARNING
TIP OVER/CRUSH HAZARD. Bring telehandler to a complete stop before shifting
transmission. A sudden change in direction of travel could reduce stability and/or
cause load to shift or fall.
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All Wheel Assisted Steering Alignment Mode Change

If all wheel assisted steering alignment mode is active under the Operator Tools menu
(see page 3-7), use the following procedure for steer mode change.

1. Bring machine to a stop using service brake.

2. Select desired steer mode: circle steer (1), front steer (2) or crab steer (3).

Note:  Selected steer mode LED will flash and display will show steering alignment screens 
until the change is complete. After steering alignment is complete, steer mode LED will 
illuminate solid.

3. Turn the steering wheel until the rear wheels are centered (6). This step will be 
skipped if changing from front steer mode and rear wheels are already centered.

4. Turn the steering wheel until the front wheels are centered (7). This step will be 
skipped if changing to front steer mode.

5. Wheels are now aligned and steer mode change is complete (8).

Note:  Avoid turning steering wheel while machine is shut down. If wheels are not correctly 
aligned, manual adjustment may be required. See page 3-32.
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Section 4 - Operation
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Normal Engine Operation

• Observe instrument panel and display frequently to be sure all systems are
functioning properly.

• Be alert for unusual noises or vibration. When an unusual condition is noticed, park
machine in safe position and perform shut-down procedure. Report condition to your
supervisor or local Caterpillar dealer.

• Avoid prolonged idling. If the engine is not being used, turn it off.

Shut-Down Procedure

When parking the telehandler, park in a safe location on flat level ground and away from
other equipment and/or traffic lanes.

1. Apply the park brake.

2. Shift the transmission to Neutral.

3. Lower forks or attachment to the ground.

4. Operate engine at low idle for 3 to 5 minutes. DO NOT over rev engine.

5. Shut off engine and remove ignition key.

6. If equipped for platform, push the power/emergency stop switch down.

7. Exit telehandler properly.

8. Turn off electrical master switch (if equipped).

9. Block wheels (if necessary).
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4.6 LOADING AND SECURING FOR TRANSPORT

Tiedown

1. If equipped, level the telehandler prior to loading.

2. Using a spotter, load the telehandler with boom as low as possible.

3. Once loaded, apply parking brake and lower boom until boom or attachment is 
resting on deck. Move all controls to “Neutral,” stop engine and remove ignition key.

4. Secure machine to deck by passing chains through the designated tiedown points as 
shown in the figure.

5. Do not tiedown front of boom.

Note:  The user assumes all responsibility for choosing the proper method of transportation 
and tie-down devices, making sure the equipment used is capable of supporting the weight of 
the vehicle being transported and that all manufacturer’s instructions and warnings, 
regulations and safety rules of their employer, the Department of Transportation and/or any 
other local, state or federal/provincial laws are followed.

WARNING
TELEHANDLER SLIDE HAZARD. Before loading telehandler for transport, make sure
deck, ramps and telehandler wheels are free of mud, snow and ice. Failure to do so
could cause telehandler to slide.
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Section 5 - Attachments and Hitches
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5.5 USE OF THE LOAD CHART
To properly use the load chart (see page 5-10), the operator must first determine and/or
have the following:

1. An approved attachment. See “Approved Attachments” on page 5-1.

2. The proper Load Chart.

3. Weight of the load being lifted.

4. Load placement information:

a. HEIGHT where the load is to be placed.

b. DISTANCE from the front tires of the telehandler where the load is to be placed.

5. On the load chart, find the line for the height and follow it over to the distance.

6. The number in the load zone where the two cross is the maximum capacity for this 
lift. If the two cross at a division between zones, the smaller number must be used.

The number in the load zone must be equal to or greater than the weight of the load to be
lifted. Determine the limits of the load zone on the load chart and keep within these
limits.

Capacity Indicator Locations
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This installation procedure is designed for one-person operation.

1. Tilt coupler forward to provide clearance. Check to 
be sure lock pin is disengaged.

2. Align coupler point with opening in attachment. 
Raise boom slightly to engage coupler point in 
opening.

3. Tilt coupler back to engage attachment.

4. Press and hold button (1) and at the same 
time push roller switch down (2) to engage 
lock pin or push roller switch up to 
disengage lock pin.

5. Raise boom to eye level and visually check that the lock pin protrudes through the 
attachment hole. If the pin does not protrude through the attachment hole, place 
the attachment on the ground and return to step 2.

6. If attachment is equipped, connect auxiliary hydraulic hoses. See “Hydraulic Operated 
Attachment” on page 5-26.
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Section 5 - Attachments and Hitches
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Operation:

• Raise or lower boom to appropriate height for loading material from stockpile.

• Align telehandler with face of stockpile and drive slowly and smoothly into pile to load
bucket.

• Tilt bucket up far enough to retain load and back away from pile.

• Travel in accordance with requirements set forth in Section 1—General Safety
Practices.

• Tilt bucket down to dump load.

Equipment Damage Precautions

• Except for lifting or dumping a load, the boom must be fully retracted for all bucket
operations.

• Do not corner-load bucket. Distribute material evenly within the bucket. Bucket load
charts are for evenly distributed loads only.

• Do not use bucket as a lever to pry material. Excessive prying forces could damage
bucket or machine structure.

• Do not attempt to load material which is hard or frozen. This could cause severe
damage to quick coupler or machine structure.

• Do not use bucket for "back dragging." This could cause severe damage to quick
coupler.



Section 5 - Attachments and Hitches
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Truss Boom

Use Truss Boom Load Chart

To determine maximum capacity, refer to “Telehandler/Attachment/
Fork Capacity” on page 5-8.

Suspend loads in accordance with requirements set forth in Section 1—General
Safety Practices.

The joystick (1) controls movement of the boom.

The attachment tilt roller switch (2) controls truss boom tilt. 

• Push roller switch down to tilt up. 

• Push roller switch up to tilt down.

Installation Procedure:

• Refer to “Attachment Installation” on page 5-15.

Operation:

• Weight of rigging must be included as part of total load being lifted.
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Section 5 - Attachments and Hitches
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Hydraulic Hitch

Hitch Capacities
Maximum combined weight of trailer and load ..........................................12 000 kg (26 450 lb)
Maximum vertical load at hitch interface..............................................................2000 kg (4400 lb)

Connecting trailer for towing:

1. Depress and hold right side of hydraulic hitch switch (1) to raise hitch safety posts (2) 
off safety hooks (3).

2. Pull safety hook release (4).

3. Depress and hold left side of hydraulic hitch switch to lower the hitch (5) to the 
required height.

4. Reverse machine until the hitch is under the center of the tow eye.

5. Depress and hold right side of hydraulic hitch switch to raise hitch until the safety 
hooks are engaged.

6. If equipped, connect trailer harness to trailer plug (6).

7. If equipped, connect trailer brake line to trailer coupling (7). See page 5-60.
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7.3 SERVICE AND MAINTENANCE SCHEDULES

10 & 1st 50 Hour Maintenance Schedule

����
�	

��
	-.

#�$%���&'$
()**$+$,-).'��)'

�$/$'

#�$%����$$'
�,0��)'��$/$'1

#�$%��!22�
#�.),�3�	$,1)2,

4	
���#�3�	
���#5

#�$%����$$'
�67�
6-
	2+86$

%$*����
/�

#�$%�
	+.,1�)11)2,
��)'��$/$'

#�$%���6$'
�$/$'

	�
�9���

#�$%���,7),$
#22'.,-��$/$'

#�$%���,7),$
�)'��$/$'

#�$%��
:0+.6')%
�)'��$/$'

#�$%��	)+$
#2,0)-)2,�3
�+$116+$

�00)-)2,.'
#�$%�1�;
�$%-)2,��

#�$%�
#.<��)+
�+$*)'-$+



Section 7 - Lubrication and Maintenance

7-1331200752

TH414C, TH514C & TH417C
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Section 7 - Lubrication and Maintenance
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Transmission Oil

A. Transmission Oil Level Check

1. Check transmission oil level with engine at idle and transmission oil cold.

2. Apply park brake, shift transmission to "Neutral" and lower forks or attachment to the 
ground.

3. Open the engine cover.

4. Remove the transmission dipstick (1) and check oil level. The oil level should be 
between the Min and Max marks.

5. Replace transmission dipstick.

6. If oil is low, remove plug (2) and add fluid as required.

7. Replace plug.

8. Close and secure the engine cover.
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SECTION 9 - SPECIFICATIONS

9.1 PRODUCT SPECIFICATIONS

Fluids

S/N MJR00150 & After, S/N DJB00150 & After, S/N GAT00150 & After,
S/N MLH00150 & After, S/N KEK00150 & After, S/N MWC00150 & After,
S/N RRJ00150 & After

Note:  Friction Modifier (197-0017) required for front axle differential.

Compartment 
or System Type and Classification Viscosities

Ambient Temperature 
Range

°F °C
Min Max Min Max

Engine 
Crankcase

CAT DEO ULS
API CJ-4

SAE 0W-20 -22 50 -30 10
SAE 0W-30 -22 86 -30 30
SAE 0W-40 -22 104 -30 40
SAE 5W-30 -13 86 -25 30
SAE 5W-40 -13 122 -25 50

SAE 10W-30 -4 104 -20 40
SAE 10W-40 -4 122 -20 50
SAE 15W-40 14 122 -10 50

Hydraulic 
System

CAT HYDO Advanced
SAE 10W -4 104 -20 40

SAE 30 50 122 10 50

Transmission 
and Transfer 

Case
CAT TDTO

SAE 10W 0 95 -18 35
SAE 30 32 95 0 35
SAE 50 50 122 10 50

SAE 5W-30 -22 68 -30 20
SAE 0W-20 -40 68 -40 20

Axle 
Differential* 

and Wheel End

CAT TDTO
TO-4

SAE 30 -4 104 -20 40

Cylinder, Boom 
Wear Pad and 
Axle Grease

CAT Multipurpose 
Grease

NLGI Grade 2 -22 104 -30 40

Engine Coolant
CAT Extended Life 

Coolant (ELC)
50/50 Mix

Fuel #2 Diesel
Ultra Low Sulfur
(S ≤ 15 mg/kg)

Air 
Conditioning

Refrigerant R-134a Tetrafluoroethane
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Maximum Ground Bearing Pressure
TH336C & TH406C

Pneumatic
15.5-25 L-2.........................................................................................7,9 kg/cm² (112 lb/in²)
15.5/80-24 TR01 ..............................................................................9,3 kg/cm² (132 lb/in²)
15.5/80-24 SGI .............................................................................. 10,7 kg/cm² (152 lb/in²)
460/70 R24 XMCL ........................................................................ 11,5 kg/cm² (164 lb/in²)
460/70 R24 TL ............................................................................... 10,0 kg/cm² (142 lb/in²)
400/80-24 ....................................................................................... 11,5 kg/cm² (164 lb/in²)

Foam (ANSI)
15.5-25 L-2.........................................................................................9,0 kg/cm² (128 lb/in²)

TH337C & TH407C
Pneumatic

15.5-25 L-2.........................................................................................7,9 kg/cm² (112 lb/in²)
15.5/80-24 TR01 ..............................................................................9,3 kg/cm² (132 lb/in²)
15.5/80-24 SGI .............................................................................. 10,7 kg/cm² (152 lb/in²)
15.5 R25 XHA TL...................................................................Not Available at Publication
460/70 R24 XMCL ........................................................................ 11,5 kg/cm² (164 lb/in²)
460/70 R24 TL ............................................................................... 10,0 kg/cm² (142 lb/in²)
460/70 R24 Bibload.............................................................Not Available at Publication
500/70 R24..................................................................................... 10,5 kg/cm² (149 lb/in²)
400/80-24 ....................................................................................... 11,5 kg/cm² (164 lb/in²)
440/80-24 ..........................................................................................9,6 kg/cm² (137 lb/in²)

Foam (ANSI)
15.5-25 L-2.........................................................................................9,0 kg/cm² (128 lb/in²)

TH414C
Pneumatic

15.5/80-24 TR01 ..............................................................................9,6 kg/cm² (137 lb/in²)
15.5-25 L-2.........................................................................................8,0 kg/cm² (114 lb/in²)
400/80-24 ....................................................................................... 12,7 kg/cm² (181 lb/in²)
440/80-24 ....................................................................................... 10,8 kg/cm² (154 lb/in²)

TH514C & TH417C
Pneumatic

14-24 TG02........................................................................................9,0 kg/cm² (128 lb/in²)
14-24 SGG-2A................................................................................ 11,2 kg/cm² (159 lb/in²)
400/80-24 ...............................................................................Not Available at Publication
460/80 R24.............................................................................Not Available at Publication

Foam (TH514 - ANSI)
14-24 TG02..................................................................................... 10,3 kg/cm² (147 lb/in²)
14-24 SGG-2A................................................................................ 12,9 kg/cm² (183 lb/in²)
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Serial Number ___________________________________

Date Comments

Inspection, Maintenance and Repair Log



SEBU8606-01 5
Foreword

California Proposition 65 Warning
Diesel engine exhaust and some of its constituents
are known to the State of California to cause cancer,
birth defects, and other reproductive harm.

Battery posts, terminals and related accessories
contain lead and lead compounds. Wash hands
after handling.
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Mounting and Dismounting

i04016709

Mounting and Dismounting
SMCS Code: 1000; 7405

Do not climb on the engine or the engine
aftertreatment. The engine and aftertreatment have
not been designed with mounting or dismounting
locations.

Refer to the OEM for the location of foot and hand
holds for your specific application.

i03814031

High Pressure Fuel Lines
SMCS Code: 1274

Contact with high pressure fuel may cause fluid
penetration and burn hazards. High pressure fu-
el spray may cause a fire hazard. Failure to fol-
low these inspection, maintenance and service in-
structions may cause personal injury or death.

g02067853Illustration 14

(1) High-pressure line
(2) High-pressure line
(3) High-pressure line

(4) High-pressure line
(5) High-pressure fuel manifold (rail)
(6) High-pressure line

(7) Fuel transfer line that is high pressure
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Model Views

g02407537Illustration 22

(23) Oil filler
(24) Air intake
(25) Coolant outlet connection
(26) Thermostat housing

(27) Water pump
(28) Coolant intake connector
(29) Crankshaft pulley
(30) Belt tensioner

(31) Alternator
(32) Belt
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Gauges and Indicators

Service Hour Meter – The gauge indicates
total operating hours of the engine.

Indicator Lamps
There are four indicator lamps that are available.

• Shutdown Lamp

• Warning Lamp

• Wait to Start Lamp

• Low Oil Pressure Lamp

For information, refer to this manual, “Monitoring
System (Table for the Indicator Lamps)” for the
sequence of operation of the shutdown lamp and the
warning lamp.

The function of the wait to start lamp is automatically
controlled at engine start-up.

The function of the low oil pressure lamp is controlled
by the engine ECM. If low oil pressure is detected,
the lamp will be illuminated. The reason for the
illumination of the low-pressure lamp should be
investigated immediately.

All lamps will illuminate for 2 seconds in order to
check that the lamps are functioning when the
keyswitch is turned to the ON position. If any of the
lamps stay illuminated, the reason for illumination
should be investigated immediately.

Instrument panels and Displays
In order to monitor the engine a wide verity of
instrument panels are available. These instrument
panels can contain the indicator lamps and the
gauges for the application.

Also available are mini power displays and
performance monitors. These displays and monitors
can show the operator the following engine
information.

• The system configuration parameters

• The customer specified parameters

• Diagnostic codes

• Event codes

• Coolant temperature

• Oil temperature

• Oil pressure

• Intake temperature

• Intake pressure

• Atmospheric pressure

• Fuel temperature
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Features and Controls

Intake manifold pressure – The intake manifold
pressure sensor checks the rated pressure in the
engine manifold.

Fuel rail pressure – The fuel rail pressure sensor
checks for high pressure or low pressure in the fuel
rail.

Engine oil pressure – The engine oil pressure
sensor indicates when oil pressure drops below rated
system pressure, at a set engine speed.

Engine overspeed – If the engine rpm exceeds the
overspeed setting, the alarm will be activated.

Air filter restriction – The switch checks the air
filter when the engine is operating.

User-Defined switch – This switch can shut down
the engine remotely.

Water in fuel switch – This switch checks for water
in the primary fuel filter when the engine is operating.

Fuel temperature – The fuel temperature sensor
monitors the pressurized fuel in the high-pressure
fuel pump.

Note: The sensing element of the coolant
temperature switch must be submerged in coolant
in order to operate.

Engines may be equipped with alarms in order
to alert the operator when undesirable operating
conditions occur.

NOTICE
When an alarm is activated, corrective measuresmust
be taken before the situation becomes an emergency
in order to avoid possible engine damage.

If corrective measures are not taken within a
reasonable time, engine damage could result. The
alarm will continue until the condition is corrected.
The alarm may need to be reset.

Testing
Turning the keyswitch to the ON position will check
the indicator lights on the control panel. All the
indicator lights will be illuminated for 2 seconds after
the keyswitch is operated. Replace suspect bulbs
immediately.

Refer to Troubleshooting, KENR9111 for more
information.

i03554501

Overspeed
SMCS Code: 1900; 1907; 1912; 7427

• ECM ______________________Electronic Control Module

• RPM ________________________ Revolutions Per Minute

An overspeed is detected by the speed/timing
sensors.

The default setting for an overspeed is 3000 rpm.
The ECM will cut the power to the electronic unit
injectors, until the rpm drops below 200 rpm of the
overspeed setting. A diagnostic fault code will be
logged into the ECM memory and a warning lamp will
indicate a diagnostic fault code.

An overspeed can be set from 2600 rpm to 3000 rpm.
This setting depends on the application.
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Engine Operation

Engine Operation
i03858430

Engine Operation
SMCS Code: 1000

Proper operation and maintenance are key factors
in obtaining the maximum life and economy of
the engine. If the directions in the Operation and
Maintenance Manual are followed, costs can be
minimized and engine service life can be maximized.

The time that is needed for the engine to reach
normal operating temperature can be less than the
time taken for a walk-around inspection of the engine.

The engine can be operated at the rated rpm after
the engine is started and after the engine reaches
operating temperature. The engine will reach normal
operating temperature sooner during a low engine
speed (rpm) and during a low-power demand. This
procedure is more effective than idling the engine
at no load. The engine should reach operating
temperature in a few minutes.

Avoid excess idling. Excessive idling causes carbon
buildup, engine slobber, and soot loading of the
Diesel Particulate Filter (DPF). These issues are
harmful to the engine.

Gauge readings should be observed and the data
should be recorded frequently while the engine
is operating. Comparing the data over time will
help to determine normal readings for each gauge.
Comparing data over time will also help detect
abnormal operating developments. Significant
changes in the readings should be investigated.

Reduction of Particulate Emissions
The Diesel Particulate Filter (DPF) will reduce
particulate emissions. The DPF collects the soot and
any ash that is produced by the combustion in the
engine. During regeneration, the soot is converted
into a gas which is released into the atmosphere. The
Ash remains in the DPF.

The temperature of the DPF must be above a
particular value in order for regeneration to occur.
The exhaust gas provides heat for the regeneration
process.

Passive Regeneration – The engine provides
sufficient exhaust gas temperature for regeneration.

Engine Operation and a DPF

During normal engine operation, the operator of the
engine may notice the lack of black smoke from the
exhaust system.

Passive regeneration is the process that is used
by the DPF in order to remove soot from the DPF.
In some applications, the engine idle speed will
automatically be increased in order to allow passive
regeneration to occur.

i01646335

Engaging the Driven
Equipment
SMCS Code: 1000

1. Operate the engine at one-half of the rated rpm,
when possible.

2. Engage the driven equipment without a load on
the equipment, when possible.

Interrupted starts put excessive stress on the drive
train. Interrupted starts also waste fuel. To get the
driven equipment in motion, engage the clutch
smoothly with no load on the equipment. This
method should produce a start that is smooth and
easy. The engine rpm should not increase and the
clutch should not slip.

3. Ensure that the ranges of the gauges are normal
when the engine is operating at one-half of
the rated rpm. Ensure that all gauges operate
properly.

4. Increase the engine rpm to the rated rpm. Always
increase the engine rpm to the rated rpm before
the load is applied.

5. Apply the load. Begin operating the engine at low
load. Check the gauges and equipment for proper
operation. After normal oil pressure is reached
and the temperature gauge begins to move,
the engine may be operated at full load. Check
the gauges and equipment frequently when the
engine is operated under load.

Extended operation at low idle or at reduced load
may cause increased oil consumption and carbon
buildup in the cylinders. This carbon buildup
results in a loss of power and/or poor performance.
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Refill Capacities

Lubricant Viscosity Recommendations

The proper SAE viscosity grade of oil is determined
by the minimum ambient temperature during
cold engine start-up, and the maximum ambient
temperature during engine operation.

Refer to illustration 41 (minimum temperature) in
order to determine the required oil viscosity for
starting a cold engine.

Refer to illustration 41 (maximum temperature) in
order to select the oil viscosity for engine operation at
the highest ambient temperature that is anticipated.

Note: Generally, use the highest oil viscosity that is
available to meet the requirement for the temperature
at start-up.

If ambient temperature conditions at engine start-up
require the use of multigrade SAE 0W oil, SAE
0W-40 viscosity grade is preferred over SAE 0W-20
or SAE 0W-30.

g01918619Illustration 41

Supplemental heat is recommended for cold soaked starts below
the minimum ambient temperature. Supplemental heat may be
required for cold soaked starts that are above the minimum
temperature that is stated, depending on the parasitic load and
other factors. Cold soaked starts occur when the engine has not
been operated for a period. This action will allow the oil to become
more viscous due to cooler ambient temperatures.

S·O·S Oil Analysis

Caterpillar has developed a tool for maintenance
management that evaluates oil degradation and the
tool also detects the early signs of wear on internal
components. The Caterpillar tool for oil analysis is
called S·O·S Oil Analysis and the tool is part of the
S·O·S Services program. S·O·S Oil Analysis divides
oil analysis into three categories:

• Wear Analysis

• Oil condition

• Additional tests

The wear analysis monitors metal particles, some oil
additives, and some contaminants.

Oil condition uses infrared (IR) analysis to evaluate
the chemistry of the oil. Infrared analysis is also used
to detect certain types of contamination.

Additional tests are used to measure contamination
levels from water, fuel, or coolant. Oil viscosity and
corrosion protection can be evaluated, as needed.

Refer to Special Publication, SEBU6251, “Caterpillar
Commercial Diesel Engine Fluids Recommendations”
or contact your local Caterpillar dealer for additional
information concerning the S·O·S Oil Analysis
program.

Lubrication System

The refill capacities for the engine crankcase reflect
the approximate capacity of the crankcase or sump
plus standard oil filters. Auxiliary oil filter systems will
require additional oil. Refer to the OEM specifications
in order to find the capacity of the auxiliary oil filter.

Table 7

Engine
Refill Capacities

Compartment
or System

Minimum (1) Maximum (2)

Crankcase Oil
Sump

6 L (1.6 US gal) 14 L (3.7 US gal)

(1) The minimum value is the approximate capacity for the
crankcase oil sump (aluminum) which includes the standard
factory installed oil filters. Engines with auxiliary oil filters will
require additional oil. Refer to the OEM specifications for the
capacity of the auxiliary oil filter. The design of the oil pan can
change the oil capacity of the oil pan.

(2) Approximate capacity of the largest crankcase oil sump. Refer
to OEM for more information.

These values are the approximate capacities for
the crankcase oil sump (aluminum) which includes
the standard factory installed oil filters. Engines
with auxiliary oil filters will require additional oil.
Refer to the OEM specifications for the capacity of
the auxiliary oil filter. The design of the oil pan can
change the oil capacity of the oil pan.
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Battery or Battery Cable - Disconnect

i02323088

Battery or Battery Cable -
Disconnect
SMCS Code: 1402-029

The battery cables or the batteries should not be
removed with the battery cover in place. The bat-
tery cover should be removed before any servic-
ing is attempted.

Removing the battery cables or the batteries with
the cover in place may cause a battery explosion
resulting in personal injury.

1. Turn the start switch to the OFF position. Turn the
ignition switch (if equipped) to the OFF position
and remove the key and all electrical loads.

2. Disconnect the negative battery terminal. Ensure
that the cable cannot contact the terminal. When
four 12 volt batteries are involved, two negative
connection must be disconnected.

3. Remove the positive connection.

4. Clean all disconnected connection and battery
terminals.

5. Use a fine grade of sandpaper to clean the
terminals and the cable clamps. Clean the items
until the surfaces are bright or shiny. DO NOT
remove material excessively. Excessive removal
of material can cause the clamps to not fit
correctly. Coat the clamps and the terminals with
a suitable silicone lubricant or petroleum jelly.

6. Tape the cable connections in order to help
prevent accidental starting.

7. Proceed with necessary system repairs.

8. In order to connect the battery, connect the
positive connection before the negative connector.

i03973719

Belt - Inspect
SMCS Code: 1357-040; 1357; 1397-040; 1397

NOTICE
Ensure that the engine is stopped before any servicing
or repair is performed.

g01906354Illustration 43
Typical example

To maximize the engine performance, inspect the belt
(1) for wear and for cracking. Replace the belt if the
belt is worn or damaged.

• Inspect the belt for cracks, splits, glazing, grease,
displacement of the cord and evidence of fluid
contamination.

The belt must be replaced if the following conditions
are present.

• The belt has a crack in more than one rib.

• More than one section of the belt is displaced in
one rib of a maximum length of 50.8 mm (2 inch).

To replace the belt, refer to Disassembly and
Assembly, “Alternator Belt - Remove and Install”.
If necessary, replace the belt tensioner. Refer
to Disassembly and Assembly, “Alternator Belt -
Remove and Install” for the correct procedure.
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Engine Air Cleaner Element (Dual Element) - Clean/Replace

• The air cleaner element should be replaced at least
one time per year. This replacement should be
performed regardless of the number of cleanings.

Replace the dirty paper air cleaner elements with
clean air cleaner elements. Before installation, the
air cleaner elements should be thoroughly checked
for tears and/or holes in the filter material. Inspect
the gasket or the seal of the air cleaner element for
damage. Maintain a supply of suitable air cleaner
elements for replacement purposes.

Dual Element Air Cleaners

The dual element air cleaner contains a primary
air cleaner element and a secondary air cleaner
element. The primary air cleaner element can be
used up to six times if the element is properly cleaned
and inspected. The primary air cleaner element
should be replaced at least one time per year. This
replacement should be performed regardless of the
number of cleanings.

The secondary air cleaner element is not serviceable
or washable. The secondary air cleaner element
should be removed and discarded for every three
cleanings of the primary air cleaner element. When
the engine is operating in environments that are
dusty or dirty, air cleaner elements may require more
frequent replacement.

g00736431Illustration 49

(1) Cover
(2) Primary air cleaner element
(3) Secondary air cleaner element
(4) Turbocharger air inlet

1. Remove the cover. Remove the primary air
cleaner element.

2. The secondary air cleaner element should be
removed and discarded for every three cleanings
of the primary air cleaner element.

Note: Refer to “Cleaning the Primary Air Cleaner
Elements”.

3. Cover the turbocharger air inlet with tape in order
to keep dirt out.

4. Clean the inside of the air cleaner cover and body
with a clean, dry cloth.

5. Remove the tape for the turbocharger air inlet.
Install the secondary air cleaner element. Install a
primary air cleaner element that is new or cleaned.

6. Install the air cleaner cover.

7. Reset the air cleaner service indicator.

Cleaning the Primary Air Cleaner
Elements

NOTICE
Caterpillar recommends certified air filter cleaning ser-
vices that are available at Caterpillar dealers. The
Caterpillar cleaning process uses proven procedures
to assure consistent quality and sufficient filter life.

Observe the following guidelines if you attempt to
clean the filter element:

Do not tap or strike the filter element in order to re-
move dust.

Do not wash the filter element.

Use low pressure compressed air in order to remove
the dust from the filter element. Air pressure must not
exceed 207 kPa (30 psi). Direct the air flow up the
pleats and down the pleats from the inside of the filter
element. Take extreme care in order to avoid damage
to the pleats.

Do not use air filters with damaged pleats, gaskets, or
seals. Dirt entering the engine will cause damage to
engine components.

The primary air cleaner element can be used up
to six times if the element is properly cleaned and
inspected. When the primary air cleaner element is
cleaned, check for rips or tears in the filter material.
The primary air cleaner element should be replaced
at least one time per year. This replacement should
be performed regardless of the number of cleanings.

Use clean primary air cleaner elements while dirty
elements are being cleaned.

NOTICE
Do not clean the air cleaner elements by bumping or
tapping. This could damage the seals. Do not use el-
ements with damaged pleats, gaskets or seals. Dam-
aged elements will allow dirt to pass through. Engine
damage could result.
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Fan Clearance - Check

NOTICE
Do not fill the oil filters with oil before installing them.
This oil would not be filtered and could be contaminat-
ed. Contaminated oil can cause accelerated wear to
engine components.

6. Apply clean engine oil to O ring seal (3) for the
new oil filter (4).

7. Install the new oil filter. Spin on the oil filter (4)
until the O ring contacts the sealing surface (2).
Then rotate the oil filter ¾ of a full turn. Remove
the container and disposal of the waste oil in
accordance with local regulations.

Fill the Oil Pan
1. Remove the oil filler cap. Refer to this
Operation and Maintenance Manual, “Fluid
Recommendations” for more information on
suitable oils. Fill the oil pan with the correct
amount of new engine lubricating oil. Refer
to this Operation and Maintenance Manual,
“Refill Capacities” for more information on refill
capacities.

NOTICE
If equipped with an auxiliary oil filter system or a re-
mote filter system, follow the OEM or the filter manu-
factures recommendations. Under filling or over filling
the crankcase with oil can cause engine damage.

2. Start the engine and run the engine at “LOW
IDLE” for 2 minutes. Perform this procedure in
order to ensure that the lubrication system has
oil and that the oil filters are filled. Inspect the oil
filter for oil leaks.

3. Stop the engine and allow the oil to drain back to
the oil pan for a minimum of 10 minutes.

g02173847Illustration 66
“L” Low
“H” High

4. Remove the engine oil level gauge in order to
check the oil level. Maintain the oil level between
“L” and “H” marks on the engine oil level gauge.
Do not fill the crankcase above the “H” mark.

i04323342

Fan Clearance - Check
SMCS Code: 1356; 1359; 1360

There are different types of cooling systems. Refer to
the OEM for information on clearance for the fan.

Ensure that the engine is stopped. Ensure that the
cooling system is full. The clearance between the
cover (1) and the fan (2) will require checking. The
gap (A) between the edge of the cover and the tip of
the fan blade must be checked in four equally spaced
positions.
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Radiator - Clean

Note: Caterpillar Inc. recommends the use of
Hydrosolv Liquid Cleaners. Table 12 lists the
Hydrosolv Liquid Cleaners that are available from
your Caterpillar dealer.

Table 12

HydrosolvLiquid Cleaners

Part
Number Description Size

1U-8812 4 L (1 US gallon)

1U-5490 19 L (5 US gallon)

8T-7570

Hydrosolv4165

208 L (55 US gallon)

1U-8804 4 L (1 US gallon)

1U-5492 19 L (5 US gallon)

8T-5571

Hydrosolv100

208 L (55 US gallon)

4. Use steam to clean the oil cooler core. The
steam will remove any remaining residue from
the cleaner. Flush the fins of the oil cooler core.
Remove any other trapped debris.

5. Wash the oil cooler core with hot, soapy water.
Rinse the oil cooler core thoroughly with clean
water.

Personal injury can result from air pressure.

Personal injury can result without following prop-
er procedure.When using pressure air, wear a pro-
tective face shield and protective clothing.

Maximum air pressure at the nozzle must be less
than 205 kPa (30 psi) for cleaning purposes.

6. Dry the oil cooler core with compressed air. Direct
the air in the reverse direction of the normal flow.

7. Inspect the components in order to ensure
cleanliness. The oil cooler core should be
pressure tested. Repair the oil cooler core, if
necessary. Install the oil cooler core.

For more information about cleaning the cores,
consult your Caterpillar dealer.

Obtain Coolant Analysis

The concentration of supplemental coolant additive
(SCA) should be checked regularly with test kits
or with S·O·S Coolant Analysis (Level 1). Further
coolant analysis is recommended when the engine
is overhauled.

For example, considerable deposits are found in the
water jacket areas on the external cooling system,
but the concentrations of coolant additives were
carefully maintained. The coolant probably contained
minerals that were deposited on the engine over time.

A coolant analysis can be conducted in order to verify
the condition of the water that is being used in the
cooling system. A full water analysis can be obtained
by consulting your local water utility company or
an agricultural agent. Private laboratories are also
available for water analysis.

Caterpillar Inc. recommends an S·O·S Coolant
Analysis (Level 2).

S·O·S Coolant Analysis (Level 2)

An S·O·S Coolant Analysis (Level 2) is a
comprehensive coolant analysis which completely
analyzes the coolant and the effects on the cooling
system. An S·O·S Coolant Analysis (Level 2) provides
the following information:

• Complete S·O·S Coolant Analysis (Level 1)

• Visual inspection of properties

• Identification of metal corrosion

• Identification of contaminants

• Identification of built up impurities (corrosion and
scale)

S·O·S Coolant Analysis (Level 2) provides a report of
the results of both the analysis and the maintenance
recommendations.

For more information about coolant analysis, see
your Caterpillar dealer.

i04248509

Radiator - Clean
SMCS Code: 1353-070

Note: Some applications will require a fuel cooler
to be installed. The fuel cooler is a type of radiator
that uses air to cool the fuel and the fuel cooler will
require cleaning.

Note: Adjust the frequency of cleaning according to
the effects of the operating environment.

Inspect the radiator for these items: damaged fins,
corrosion, dirt, grease, insects, leaves, oil, and other
debris. Clean the radiator, if necessary.



SEBU8606-01 115
Reference Information Section

Customer Service

• Part number

• Part name

• Quantity

If there is a question concerning the part number,
please provide your dealer with a complete
description of the needed item.

Discuss the problem with the dealer. Inform the
dealer about the conditions of the problem and the
nature of the problem. Inform the dealer about when
the problem occurs. This will help the dealer in
troubleshooting the problem and solving the problem
faster.
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Fire Prevention and Explosion Prevention

Coolant
When the engine is at operating temperature, the
engine coolant is hot. The coolant is also under
pressure. The radiator and all lines to the heaters or
to the engine contain hot coolant.

Any contact with hot coolant or with steam can cause
severe burns. Allow cooling system components to
cool before the cooling system is drained.

Check the coolant level after the engine has stopped
and the engine has been allowed to cool.

Ensure that the filler cap is cool before removing the
filler cap. The filler cap must be cool enough to touch
with a bare hand. Remove the filler cap slowly in
order to relieve pressure.

Cooling system conditioner contains alkali. Alkali can
cause personal injury. Do not allow alkali to contact
the skin, the eyes, or the mouth.

Oils
Hot oil and hot lubricating components can cause
personal injury. Do not allow hot oil to contact the
skin. Also, do not allow hot components to contact
the skin.

Batteries
Electrolyte is an acid. Electrolyte can cause personal
injury. Do not allow electrolyte to contact the skin or
the eyes. Always wear protective glasses for servicing
batteries. Wash hands after touching the batteries
and connectors. Use of gloves is recommended.

i04376099

Fire Prevention and Explosion
Prevention
SMCS Code: 1000; 7405

g00704000Illustration 8

All fuels, most lubricants, and some coolant mixtures
are flammable.

Flammable fluids that are leaking or spilled onto hot
surfaces or onto electrical components can cause
a fire. Fire may cause personal injury and property
damage.

A flash fire may result if the covers for the engine
crankcase are removed within 15 minutes after an
emergency shutdown.

Determine whether the engine will be operated in an
environment that allows combustible gases to be
drawn into the air inlet system. These gases could
cause the engine to overspeed. Personal injury,
property damage, or engine damage could result.

If the application involves the presence of combustible
gases, consult your Caterpillar dealer for additional
information about suitable protection devices.

Remove all flammable materials such as fuel, oil, and
debris from the engine. Do not allow any flammable
materials to accumulate on the engine.

Store fuels and lubricants in properly marked
containers away from unauthorized persons. Store
oily rags and any flammable materials in protective
containers. Do not smoke in areas that are used for
storing flammable materials.

Do not expose the engine to any flame.

Exhaust shields (if equipped) protect hot exhaust
components from oil or fuel spray in a line, a tube,
or a seal failure. Exhaust shields must be installed
correctly.

Do not weld on lines or tanks that contain flammable
fluids. Do not flame cut lines or tanks that contain
flammable fluid. Clean any such lines or tanks
thoroughly with a nonflammable solvent prior to
welding or flame cutting.

Wiring must be kept in good condition. All electrical
wires must be properly routed and securely attached.
Check all electrical wires daily. Repair any wires
that are loose or frayed before you operate the
engine. Clean all electrical connections and tighten
all electrical connections.

Eliminate all wiring that is unattached or unnecessary.
Do not use any wires or cables that are smaller than
the recommended gauge. Do not bypass any fuses
and/or circuit breakers.

Arcing or sparking could cause a fire. Secure
connections, recommended wiring, and properly
maintained battery cables will help to prevent arcing
or sparking.
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Model Views

g02829756Illustration 15
Typical example
(15) Front lifting eye
(16) Oil filler cap
(17) Rear lifting eyes
(18) Secondary fuel filter

(19) Oil filter
(20) Fuel priming pump
(21) Primary fuel filter
(22) High-pressure fuel pump

(23) Crankcase breather
(24) Coolant pump

The primary fuel filter (21) will be supplied loose.
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Gauges and Indicators

Service Hour Meter – The gauge indicates
total operating hours of the engine.

Indicator Lamps
• Shutdown lamp

• Warning lamp

• Wait to start lamp

• Low oil pressure lamp (On solid) and engine oil
reset lamp (Flashing)

For information, refer to this manual, “Monitoring
System (Table for the Indicator Lamps)” for the
sequence of operation of the shutdown lamp and the
warning lamp.

The function of the wait to start lamp is automatically
controlled at engine start-up.

The low oil pressure lamp has two functions.

• The low oil pressure lamp is controlled by the
engine ECM. If low oil pressure is detected, the
lamp will be illuminated on solid. The reason for
the illumination of the low-pressure lamp should be
investigated immediately.

• Low oil pressure lamp flashing, an engine oil
change is required. The lamp must be reset, refer to
this Operation and Maintenance Manual, “Engine
Oil and Filter - Change” for more information.

All lamps will illuminate for 2 seconds in order to
check that the lamps are functioning when the
keyswitch is turned to the ON position. If any of the
lamps stay illuminated, the reason for illumination
should be investigated immediately.

Aftertreatment Lamps
For information on the aftertreatment lamp, refer to
this Operation and Maintenance Manual, “Diesel
Particulate Filter Regeneration”.
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Features and Controls

g02530397Illustration 30

Typical example

(17) Starting motor (18) Position for oxygen sensor (19) NOx reduction control valve

Note: Some engines can have the air intake
temperature sensor and the glow plug control unit
supplied loose.

g02821639Illustration 31
Typical example
(20) Glow plug control unit (21) Inlet air temperature sensor (22) Breather heater
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i03586430

Cold Weather Starting
SMCS Code: 1000; 1250; 1450; 1453; 1456; 1900

Do not use aerosol types of starting aids such as
ether. Such use could result in an explosion and
personal injury.

Startability will be improved at temperatures below
−18 °C (0 °F) from the use of a jacket water heater
or extra battery capacity.

When Group 2 diesel fuel is used, the following items
provide a means of minimizing starting problems
and fuel problems in cold weather: Engine oil pan
heaters, jacket water heaters, fuel heaters, and
fuel line insulation. For more information, refer to
Commercial Diesel Engine Fluids Recommendations
, SEBU6251.

Use the procedure that follows for cold weather
starting.

Note: Do not adjust the engine speed control during
start-up. The electronic control module (ECM) will
control the engine speed during start-up.

1. Disengage any driven equipment.

2. Turn the keyswitch to the RUN position. Leave the
keyswitch in the RUN position until the warning
light for the glow plugs is extinguished.

NOTICE
Do not engage the starting motor when flywheel is
turning. Do not start the engine under load.

If the engine fails to start within 30 seconds, release
the starter switch or button and wait two minutes to
allow the starting motor to cool before attempting to
start the engine again.

3. When the warning light for the glow plugs is
extinguished turn the keyswitch to the START
position in order to engage the electric starting
motor and crank the engine.

Note: The operating period of the warning light for
the glow plugs will change due to the temperature
of the engine.

4. Allow the keyswitch to return to the RUN position
after the engine starts.

5. Repeat step 2 through step 4 if the engine fails
to start.

Note: The engine should not be “raced” in order to
speed up the warm up process.

6. Allow the engine to idle for three to five minutes, or
allow the engine to idle until the water temperature
indicator begins to rise. When idling after the
engine has started in cold weather, increase the
engine rpm from 1000 to 1200 rpm. This will
warm up the engine more quickly. Maintaining
an elevated low idle speed for extended periods
will be easier with the installation of a hand
throttle. Allow the white smoke to disperse before
proceeding with normal operation.

7. Operate the engine at low load until all systems
reach operating temperature. Check the gauges
during the warm-up period.

i03653722

Starting with Jump Start
Cables
SMCS Code: 1000; 1401; 1402; 1900

Improper jump start cable connections can cause
an explosion resulting in personal injury.

Prevent sparks near the batteries. Sparks could
cause vapors to explode. Do not allow jump start
cable ends to contact each other or the engine.

If the installation is not equipped with a backup
battery system, it may be necessary to start the
engine from an external electrical source.

For information on troubleshooting the charging
system, refer to Special Instruction, REHS0354,
“Charging System Troubleshooting”.

Many batteries which are considered unusable are
still rechargeable. After jump starting, the alternator
may not be able to fully recharge batteries that
are severely discharged. The batteries must be
charged to the proper voltage with a battery charger.
For information on testing and charging, refer to
the Special Instruction, SEHS7633, “Battery Test
Procedure”.
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Cold Weather Operation

Recommendations for the Coolant
Provide cooling system protection for the lowest
expected outside temperature. Refer to this Operation
and Maintenance Manual, “Fluid Recommendations”
for the recommended coolant mixture.

In cold weather, check the coolant often for the
correct glycol concentration in order to ensure
adequate freeze protection.

Engine Block Heaters

Engine block heaters (if equipped) heat the
engine jacket water that surrounds the combustion
chambers. This heat provides the following functions:

• Startability is improved.

• Warm up time is reduced.

An electric block heater can be activated once the
engine is stopped. A block heater can be 110V dc
or 240V dc. The output can be 750/1000W. Consult
your Caterpillar dealer for more information.

Idling the Engine
When idling after the engine is started in cold
weather, increase the engine rpm from 1000 to
1200 rpm. This increase in RPM will warm up the
engine more quickly. Maintaining an elevated low idle
speed for extended periods will be easier with the
installation of a hand throttle. The engine should not
be “raced” in order to speed up the warm-up process.

While the engine is idling, the application of a light
load (parasitic load) will assist in achieving the
minimum operating temperature. The minimum
operating temperature is 80° C (176° F).

Recommendations for Coolant
Warm Up
Warm up an engine that has cooled below normal
operating temperatures due to inactivity. This
procedure should be performed before the engine is
returned to full operation. During operation in very
cold temperature conditions, damage to engine
valve mechanisms can result from engine operation
for short intervals. This damage can happen if the
engine is started and the engine is stopped many
times without being operated in order to warm up
completely.

When the engine is operated below normal operating
temperatures, fuel and oil are not completely burned
in the combustion chamber. This fuel and oil causes
soft carbon deposits to form on the valve stems.
Generally, the deposits do not cause problems and
the deposits are burned off during operation at
normal engine operating temperatures.

When the engine is started and the engine is stopped
many times without being operated in order to warm
up completely, the carbon deposits become thicker.
This carbon can cause the following problems:

• Free operation of the valves is prevented.

• Valves become stuck.

• Pushrods may become bent.

• Other damage to valve train components can
result.

For this reason, when the engine is started,
the engine must be operated until the coolant
temperature is 80° C (176° F) minimum. Carbon
deposits on the valve stems will be kept at a minimum
and the free operation of the valves and the valve
components will be maintained.

The engine must be thoroughly warmed in order to
keep other engine parts in better condition. Also, the
service life of the engine will be generally extended.
Lubrication will be improved. There will be less acid
and less sludge in the oil. This improvement will
provide longer service life for the engine bearings,
the piston rings, and other parts. However, limit
unnecessary idle time to 10 minutes in order to
reduce wear and unnecessary fuel consumption.

The Water Temperature Regulator and
Insulated Heater Lines

The engine is equipped with a water temperature
regulator. When the engine coolant is below the
correct operating temperature, jacket water circulates
through the engine cylinder block and into the
engine cylinder head. The coolant then returns to the
cylinder block via an internal passage that bypasses
the valve of the coolant temperature regulator. This
ensures that coolant flows around the engine under
cold operating conditions. The water temperature
regulator begins to open when the engine jacket
water has reached the correct minimum operating
temperature. As the jacket water coolant temperature
rises above the minimum operating temperature the
water temperature regulator opens further allowing
more coolant through the radiator to dissipate excess
heat.
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2. Ensure that the fuel supply to the engine is turned
off.

3. Disconnect the negative battery cable from the
battery. If a battery disconnect switch is provided,
open the switch.

4. Disconnect all electronic components from
the wiring harnesses. Include the following
components:

• Electronic components for the driven equipment

• ECM

• Sensors

• Electronically controlled valves

• Relays

• Aftertreatment ID module

NOTICE
Do not use electrical components (ECM or ECM sen-
sors) or electronic component grounding points for
grounding the welder.

g01075639Illustration 38

Use the example above. The current flow from the welder to
the ground clamp of the welder will not damage any associated
components.

(1) Engine
(2) Welding electrode
(3) Keyswitch in the OFF position
(4) Battery disconnect switch in the open position
(5) Disconnected battery cables
(6) Battery
(7) Electrical/Electronic component
(8) Minimum distance between the component that is being welded

and any electrical/electronic component
(9) The component that is being welded
(10) Current path of the welder
(11) Ground clamp for the welder

5. Connect the welding ground cable directly to
the part that will be welded. Place the ground
cable as close as possible to the weld in order to
reduce the possibility of welding current damage
to the following components. Bearings, hydraulic
components, electrical components, and ground
straps.

Note: If electrical/electronic components are used
as a ground for the welder, or electrical/electronic
components are located between the welder ground
and the weld, current flow from the welder could
severely damage the component.

6. Protect the wiring harness from welding debris
and spatter.

7. Use standard welding practices to weld the
materials.
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Cooling System Coolant Sample (Level 1) - Obtain

g02590196Illustration 44
Typical filler cap gaskets

3. Clean the cooling system filler cap and check the
condition of the filler cap gaskets. Replace the
cooling system filler cap if the filler cap gaskets are
damaged. Reinstall the cooling system filler cap.

4. Inspect the cooling system for leaks.

i04035949

Cooling System Coolant
Sample (Level 1) - Obtain
SMCS Code: 1350-008; 1395-008; 1395-554; 7542

Note: Obtaining a Coolant Sample (Level 1) is
optional if the cooling system is filled with Cat
ELC (Extended Life Coolant). Cooling systems filled
with Cat ELC should have a Coolant Sample (Level
2) that is obtained at the recommended interval as
stated in the maintenance interval schedule.

Note: Obtain a Coolant Sample (Level 1) if the
cooling system is filled with any other coolant
instead of Cat ELC including the following
coolants:

• Commercial long life coolants that meet the
Caterpillar Engine Coolant Specification -1
(Caterpillar EC-1)

• Cat DEAC (Diesel Engine Antifreeze/Coolant)

• Commercial heavy-duty coolant/antifreeze

Table 10

Recommended Interval

Type of Coolant Level 1 Level 2

Cat DEAC

Conventional
heavy duty-
coolant

Commercial
coolant that
meets the
requirements

of the Caterpillar
EC-1 standard

Every 250
service hours Every year(1)

Cat ELC or
conventional
EC-1 coolant

Optional Every year(1)

(1) The Level 2 Coolant Analysis should be performed sooner if a
problem is suspected or identified.

NOTICE
Always use a designated pump for oil sampling, and
use a separate designated pump for coolant sampling.
Using the same pump for both types of samples may
contaminate the samples that are being drawn. This
contaminate may cause a false analysis and an incor-
rect interpretation that could lead to concerns by both
dealers and customers.

Note: Level 1 results may indicate a need for
Level 2 Analysis.

Obtain the sample of the coolant as close as possible
to the recommended sampling interval. In order to
receive the full effect of S·O·S analysis, establish
a consistent trend of data. In order to establish
a pertinent history of data, perform consistent
samplings that are evenly spaced. Supplies for
collecting samples can be obtained from your
Caterpillar dealer.

Use the following guidelines for proper sampling of
the coolant:

• Complete the information on the label for the
sampling bottle before you begin to take the
samples.

• Keep the unused sampling bottles stored in plastic
bags.

• Obtain coolant samples directly from the coolant
sample port. You should not obtain the samples
from any other location.

• Keep the lids on empty sampling bottles until you
are ready to collect the sample.
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Engine Oil Level - Check

• Deterioration of the engine mounts

Any engine mount that shows deterioration should be
replaced. Refer to Special Publication, SENR3130,
“Torque Specifications” for the recommended
torques. Refer to the OEM recommendations for
more information.

i04728471

Engine Oil Level - Check
SMCS Code: 1348-535-FLV

Hot oil and hot components can cause personal
injury. Do not allow hot oil or hot components to
contact the skin.

g02829378Illustration 56

Typical example

NOTICE
Perform this maintenance with the engine stopped.

Note: Ensure that the engine is either level or that
the engine is in the normal operating position in order
to obtain a true level indication.

Note: After the engine has been switched OFF, wait
for 10 minutes in order to allow the engine oil to drain
to the oil pan before checking the oil level.

1. Maintain the oil level between the MIN mark and
the mark MAX on the engine oil dipstick. Do not fill
the crankcase above the MAX mark.

NOTICE
Operating your engine when the oil level is above the
MAX mark could cause your crankshaft to dip into the
oil. The air bubbles created from the crankshaft dip-
ping into the oil reduces the oils lubricating character-
istics and could result in the loss of power.

2. Remove the oil filler cap and add oil, if necessary.
Clean the oil filler cap. Install the oil filler cap.

If an increase in the oil level is noticed, refer to
Troubleshooting, “Oil Contains Fuel”.

i04237495

Engine Oil Sample - Obtain
SMCS Code: 1000-008; 1348-554-SM;
7542-554-OC, SM

In addition to a good preventive maintenance
program, Caterpillar recommends using S·O·S oil
analysis at regularly scheduled intervals. S·O·S oil
analysis provides infrared analysis, which is required
for determining nitration and oxidation levels.

Obtain the Sample and the Analysis

Hot oil and hot components can cause personal
injury. Do not allow hot oil or hot components to
contact the skin.

Before you take the oil sample, complete the Label,
PEEP5031 for identification of the sample. In order
to help obtain the most accurate analysis, provide
the following information:

• Engine model

• Service hours on the engine

• The number of hours that have accumulated since
the last oil change

• The amount of oil that has been added since the
last oil change

To ensure that the sample is representative of the oil
in the crankcase, obtain a warm, mixed oil sample.

To avoid contamination of the oil samples, the tools
and the supplies that are used for obtaining oil
samples must be clean.

Caterpillar recommends using the sampling valve
in order to obtain oil samples. The quality and the
consistency of the samples are better when the
sampling valve is used. The location of the sampling
valve allows oil that is flowing under pressure to be
obtained during normal engine operation.
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Fuel Tank Water and Sediment - Drain

3. Do NOT use a tool in order to install the filter
assembly. Tighten the assembly by hand. Install
the filter bowl (2) and align with your temporary
Marks.

4. Tighten the drain valve (3). Turn the fuel supply
valve to the ON position.

5. The Primary filter element must be replaced at the
same time as the secondary filter element. Refer
to the Operation and Maintenance Manual , “Fuel
System Primary Filter (Water Separator) Element
- Replace”.

6. Prime the fuel system. Refer to the Operation and
Maintenance Manual, “Fuel System - Prime” for
more information.

i02348492

Fuel Tank Water and Sediment
- Drain
SMCS Code: 1273-543-M&S

NOTICE
Care must be taken to ensure that fluids are contained
during performance of inspection, maintenance, test-
ing, adjusting, and repair of the product. Be prepared
to collect the fluid with suitable containers before
opening any compartment or disassembling any com-
ponent containing fluids.

Dispose of all fluids according to local regulations and
mandates.

Fuel Tank
Fuel quality is critical to the performance and to the
service life of the engine. Water in the fuel can cause
excessive wear to the fuel system.

Water can be introduced into the fuel tank when the
fuel tank is being filled.

Condensation occurs during the heating and cooling
of fuel. The condensation occurs as the fuel passes
through the fuel system and the fuel returns to the
fuel tank. This causes water to accumulate in fuel
tanks. Draining the fuel tank regularly and obtaining
fuel from reliable sources can help to eliminate water
in the fuel.

Drain the Water and the Sediment
Fuel tanks should contain some provision for draining
water and draining sediment from the bottom of the
fuel tanks.

Open the drain valve on the bottom of the fuel tank
in order to drain the water and the sediment. Close
the drain valve.

Check the fuel daily. Allow five minutes after the
fuel tank has been filled before draining water and
sediment from the fuel tank.

Fill the fuel tank after operating the engine in
order to drive out moist air. This will help prevent
condensation. Do not fill the tank to the top. The
fuel expands as the fuel gets warm. The tank may
overflow.

Some fuel tanks use supply pipes that allow water
and sediment to settle below the end of the fuel
supply pipe. Some fuel tanks use supply lines that
take fuel directly from the bottom of the tank. If
the engine is equipped with this system, regular
maintenance of the fuel system filter is important.

Fuel Storage Tanks
Drain the water and the sediment from the fuel
storage tank at the following intervals:

• Weekly

• Service intervals

• Refill of the tank

This will help prevent water or sediment from being
pumped from the storage tank into the engine fuel
tank.

If a bulk storage tank has been refilled or moved
recently, allow adequate time for the sediment to
settle before filling the engine fuel tank. Internal
baffles in the bulk storage tank will also help trap
sediment. Filtering fuel that is pumped from the
storage tank helps to ensure the quality of the fuel.
When possible, water separators should be used.

i02518232

Hoses and Clamps -
Inspect/Replace
SMCS Code: 7554-040; 7554-510

Contact with high pressure fuel may cause fluid
penetration and burn hazards. High pressure fu-
el spray may cause a fire hazard. Failure to fol-
low these inspection, maintenance and service in-
structions may cause personal injury or death.
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Warranty Section

Warranty Information
i04580716

Emissions Warranty
Information
SMCS Code: 1000

This engine may be certified to comply with exhaust
emission standards and gaseous emission standards
that are prescribed by law at the time of manufacture,
and this engine may be covered by an Emissions
Warranty. A detailed explanation of the Emissions
Warranty that is applicable to emissions certified
engines is found in Supplement, SEBU6981, “Federal
Emissions Control Warranty Information”. Consult
your authorized Caterpillar dealer to determine if your
engine is emissions certified and if your engine is
subject to an Emissions Warranty.

The aftertreatment system can be expected to
function properly for the life-time of the engine
(emissions durability period) subject to prescribed
maintenance requirements being followed.
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Section 1 - General Safety Practices
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SECTION 1 - GENERAL SAFETY PRACTICES

1.1 HAZARD CLASSIFICATION SYSTEM

Safety Alert System and Safety Signal Words

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

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

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

1.2 GENERAL PRECAUTIONS

WARNING
Before operation, read & understand this manual. Failure to comply with the safety
precautions listed in this manual could result in machine damage, property damage, personal
injury or death.
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Section 1 - General Safety Practices
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• Keep clear of boom holes.

• Keep arms and hands clear of attachment tilt cylinder.

• Keep hands and fingers clear of carriage and forks.

• Keep others away while operating.
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Section 2 - System Operation

2-731200648

2.4 DIAGNOSTIC DATA
By pressing ENT, the display shows sub-menus. To enter a sub-menu, wait 2-3 seconds on the
selected menu.

Alarms and Warnings

The first menu displays the Alarm and Warning Codes.

In this menu, the Alarm code and Warning codes are shown.

LMI Values

The second menu displays the LMI Values.

In this menu the following values are shown:

• P - Differential Pressure (bar).

• W - Weight Lifted (ton).

• M - Max Load (ton).

• Ac - Boom Angle (degree).

• L - Boom Length (meter).

• R - Boom Radius (meter).

P01 : Alarms

Alarms : XXXX

Warning : XXXX

P02 : Lmi Values

P XXX W XXX M XXX

Ac XXX L XXX R XXX
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