
Troubleshooting Symptoms
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No.

1. Air Compressor Operates With Excessive Noise ............................................................................. T-3
2. Air Compressor Pumping Excessive Lubricating Oil Into Air System............................................... T-4
3. Air Compressor Air Pressure Rises Slowly...................................................................................... T-5
4. Air Compressor Will Not Maintain Adequate Air Pressure (Not Pumping Continuously)................... T-6
5. Air Compressor Will Not Pump Air Pressure ................................................................................... T-7
6. Air Compressor Will Not Stop Pumping Air ..................................................................................... T-8
7. Alternator Malfunctioning ................................................................................................................ T-9
8. Connecting Rod Bearing Noise....................................................................................................... T-10
9. Coolant in the Lubricating Oil ......................................................................................................... T-11

10. Coolant Loss (External)................................................................................................................... T-12
11. Coolant Loss (Internal).................................................................................................................... T-14
12. Coolant Loss (Overflow).................................................................................................................. T-15
13. Coolant Temperature Above Normal ............................................................................................... T-16
14. Coolant Temperature Below Normal ............................................................................................... T-20
15. Engine Crankcase Gases (Blowby) - Excessive............................................................................... T-22
16. Engine Cranks, But Will Not Start (No Exhaust Smoke) .................................................................. T-23
17. Engine Decelerates Poorly.............................................................................................................. T-25
18. Engine Hard to Start, or Will Not Start (Exhaust Smoke Present).................................................... T-26
19. Engine Power Output Low .............................................................................................................. T-28
20. Engine Noise - Excessive * ............................................................................................................ T-32
21. Engine Runs Rough or Misfires In Operating Range (Warm Engine)............................................... T-33
22. Engine Starts But Will Not Keep Running ....................................................................................... T-35
23. Engine Surges at High Idle............................................................................................................. T-37
24. Engine Surges at Low Idle.............................................................................................................. T-38
25. Engine Surges While Operating at Rated RPM and Load ............................................................... T-39
26. Engine Vibration - Excessive .......................................................................................................... T-40
27. Engine Will Not Crank or Cranks Slowly ......................................................................................... T-41
28. Engine Will Not Shut Off................................................................................................................. T-42
29. Excessive White Smoke at Idle....................................................................................................... T-43
30. Exhaust Smoke Under Load - Excessive ........................................................................................ T-45
31. Fuel Consumption - Excessive........................................................................................................ T-47
32. Fuel in the Coolant ......................................................................................................................... T-48
33. Fuel in the Lubricating Oil .............................................................................................................. T-49
34. Idle - Rough.................................................................................................................................... T-50
35. Lubricating Oil Consumption - Excessive ........................................................................................ T-52
36. Lubricating or Hydraulic Oil in the Coolant...................................................................................... T-54
37. Lubricating Oil Pressure-High ......................................................................................................... T-55
38. Lubricating Oil Pressure-Low .......................................................................................................... T-56
39. Lubricating Oil Sludge in the Crankcase - Excessive ...................................................................... T-58
40. Lubricating Oil Temperature Above Normal .................................................................................... T-59
41. Main Bearing Noise ........................................................................................................................ T-60
42. Piston Noise ................................................................................................................................... T-61
43. Poor Acceleration/Response ** ...................................................................................................... T-62
44. Surge in Top Gear - Road Speed Governor Not Set Correctly ........................................................ T-64
45. Turbocharger Leaks (Engine Oil or Fuel) ........................................................................................ T-65
46. Turbocharger Noise ........................................................................................................................ T-66
47. Variable Speed (VS) Governor Surge - Engine Under Load ............................................................ T-67
48. Variable Speed (VS) Governor (Fuel Leakage at) ............................................................................ T-68
49. Variable Speed (VS) Governor Speed Not Set Correctly ................................................................. T-69
50. White Smoke - General Information ................................................................................................ T-70

*Refer to ‘‘General Engine Noise Diagnostic Procedures’’ on Page T-71 for appropriate diagnostic procedures.

**Refer to ‘‘Driveability - General Information’’ on Page T-72.
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Warning: Wait until the coolant temperature is below
50°C [120°F] before removing coolant system pressure
cap. Failure to do so can cause personal injury from
heated coolant spray.

Remove the radiator cap after the engine is cool.

Drain the cooling system as follows:

• Open the radiator draincock
• Remove the lower radiator hose
• Remove the pipe plug in the water pump body

Cooling System, Fill (1-08)

Close the radiator draincock.

Install the lower radiator hose.

Tighten the hose clamp.

Torque Value: 5 N•m [40 in-lb]

Install the pipe plug in the water pump body.

Tighten the pipe plug.

Torque Value: 20 N•m [15 ft-lb]

Section 1 - Cooling System Cooling System, Fill (1-08)
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COOLANT LOSS (INTERNAL)
Cause Corrections

- - - - - - - - - -Air Compressor Cylinder Head
Cracked, Porous, or Gasket Leaking

OK
f

Isolate air compressor and test for
air in cooling system. Refer to
Procedure 1-11.

- - - - - - - - - -Aftercooler Leaking

OK
f

Remove and pressure test aftercooler.
Refer to Procedure 7-04.

- - - - - - - - - -Lubricating Oil Cooler Leaking

OK
f

Inspect lubricating oil cooler. Refer to
Procedure 2-20.

- - - - - - - - - -Cylinder Head Cracked/Porous or
Cylinder Head Gasket Leaking

OK
f

Test for air or combustion gases in
cooling system. Refer to
Procedure 1-11.

- - - - - - - - - -Injector Sleeves Incorrectly Seated or
Damaged

OK
f

Test for air or combustion gases in
cooling system. Refer to
Procedure 1-11.

- - - - - - - - - -Cylinder Liner Cracked/Porous or Seal
Leaking

OK
f

Check for cylinder liner and seal
damage. Refer to Procedure 1-36.

- - - - - - - - - -Cylinder Block Cracked or Porous Check cylinder block. Refer to Proce-
dure 1-36.
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EXHAUST SMOKE UNDER LOAD - EXCESSIVE
Cause Corrections

- - - - - - - - - -Install CompuchekW, if available

OK
f

Perform low power test, then cylinder
performance test. Refer to
″CompuchekW Operation Manual,″
Bulletin No. 3377550.

- - - - - - - - - -Intake Air System Restricted

OK
f

Check intake air restriction. Refer to
Procedure 3-07.

- - - - - - - - - -Turbocharger Wheel Rubbing

OK
f

Inspect turbocharger. Refer to Proce-
dure 3-11.

- - - - - - - - - -Intake Air Leaks Between Turbocharger
and Cylinder Head

OK
f

Check for air leaks. Refer to
Procedure 3-09.

- - - - - - - - - -* Fuel Specifications Incorrect

OK
f

Check fuel specifications. Refer to
Reference 5-03.

- - - - - - - - - -* Fuel Drain Line Restricted

OK
f

Inspect fuel return system for loops,
crimps, clamped points. Refer to Proce-
dure 5-15.

- - - - - - - - - -Injector Loose and Valve Adjusted
Incorrectly

OK
f

Adjust valves and injectors. Refer to
Procedure 7-42.

- - - - - - - - - -Engine is Receiving too Much Fuel

OK
f

Check fuel pressure and fuel rate.
Replace pump. Refer to Procedure
5-05 and 5-07.

(Continued)

* CompuchekW does not test for this cause.

Section T - Troubleshooting Troubleshooting Symptoms
L10 Page T-45

PREVIE
W

 - 
YOUFIX

THIS
.C

OM

Download full manual at youfixthis.com



Page

Thermostat
Replace ........................................................................................................................................................ 1-52

Clean and Inspect ..................................................................................................................................... 1-55
Inspect...................................................................................................................................................... 1-53
Install (Conventional Aftercooling) ............................................................................................................. 1-54
Install (Optimized Aftercooling).................................................................................................................. 1-56
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Thermostat Seal - Replace........................................................................................................................ 1-54

Test .............................................................................................................................................................. 1-49
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Removed Thermostat Opening Temperature Test .................................................................................... 1-51
Thermostat Leakage and Opening Temperature - Test ‘‘In-Chassis’’ ........................................................ 1-49

Thermostat Housing (Optimized Aftercooling)
Replace ........................................................................................................................................................ 1-59

Clean and Inspect ..................................................................................................................................... 1-60
Install ........................................................................................................................................................ 1-61
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Thermostat Housing Support (Conventional Aftercooling)
Replace ........................................................................................................................................................ 1-56

Clean and Inspect ..................................................................................................................................... 1-57
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Remove .................................................................................................................................................... 1-56

Torque Converter Cooler ................................................................................................................................ 1-78
Conventional Aftercooling ......................................................................................................................... 1-78
Optimized Aftercooling .............................................................................................................................. 1-78

Water Filter Head
Replace ........................................................................................................................................................ 1-69

Clean and Inspect ..................................................................................................................................... 1-69
Install ........................................................................................................................................................ 1-70
Remove .................................................................................................................................................... 1-69

Water Header Plate
Replace ........................................................................................................................................................ 1-67

Clean and Inspect ..................................................................................................................................... 1-67
Install ....................................................................................................................................................... 1-68
Remove .................................................................................................................................................... 1-67

Water Heater Housing
Replace ........................................................................................................................................................ 1-66

Clean and Inspect ..................................................................................................................................... 1-66
Install ........................................................................................................................................................ 1-66
Remove .................................................................................................................................................... 1-66

Water Pump
Replace ........................................................................................................................................................ 1-62

Clean and Inspect ..................................................................................................................................... 1-63
Conventional Aftercooling ......................................................................................................................... 1-63
Install ........................................................................................................................................................ 1-64
Oil Seal - Install ........................................................................................................................................ 1-65
Optimized Aftercooling .............................................................................................................................. 1-63
Pulley - Install ........................................................................................................................................... 1-65
Remove .................................................................................................................................................... 1-62

Section 1 - Cooling System
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Combustion Air System - Service Tools (3-01)

ST-537

Dial Depth Gauge

Measure turbocharger axial motion.

3375551

Torque Wrench Adapter

Torque turbine housing capscrews.

3375552

Torque Wrench Adapter

Torque compressor housing capscrews.

3376891

Flourescent Tracer

Add to oil. Use with blacklight to find oil leaks.

3377253

Black Light (AC)

Inspect for oil or fuel leak.

3377394

Black Light (DC)

Inspect for oil or fuel leak.

Combustion Air System - Service Tools (3-01) Section 3 - Combustion Air System
L10Page 3-2
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Install the air governor or air governor line to the unloader
body and tighten.

Air Governor - Check (4-08)

Air Compressor Pumps Continuously

NOTE: The illustrations shown will be of the single cylinder
air compressor. Differences in procedures for one and two
cylinder Cummins air compressors will be shown where
necessary.

Remove the accessory air lines from the air governor
unloader port.

NOTE: Do not disconnect the line from the air compressor
unloader valve. Do not disconnect the reservoir air line from
the air governor.

Install pipe plugs in the air governor unloader ports where
accessory air lines were removed.

Operate the engine to activate the air compressor.

If the air compressor stops pumping (air pressure stops
rising) at the governed air pressure,there is a leak in an
accessory or an accessory air line. Refer to the equip-
ment manufacturer’s instructions for troubleshooting and
repair.

If the air compressor does not stop pumping (air pressure
continues to rise) at the governed air pressure, connect
a regulated shop air pressure line to one of the following:

• The air compressor unloader valve port.

• One of the air governor unloader valve ports.

Section 4 - Compressed Air System Air Governor - Check (4-08)
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Start the engine. Hold the VS lever clockwise (in the high
speed position). Adjust the screw to the correct RPM and
tighten the jam nut.

Install a new copper washer and the lock nut.

Variable Speed (VS) Governor - Idle Spring
Removal

Remove the linkage from the VS throttle lever.

Remove the following parts:

• VS housing cover

• Gasket

• Throttle lever plunger

• High speed spring and the shims

• Plunger assist spring, if required

• Spring guide

• Idle spring

Install the following parts:

• Idle spring

• Spring guide

• High speed spring and the shims

• Plunger assist spring if required

• Throttle lever plunger

• New cover gasket

• VS housing cover

Fuel - Pump Adjustment (5-05) Fuel System
L10Page 5-22
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Install new copper washers between the jam nuts and the
lock nuts. Install the jam nuts.

Check the governor speed adjustments. Refer to Proce-
dure 5-05.

Variable Speed (VS) Throttle Shaft Leaking
Fuel

Mark the angle of the VS throttle lever on the VS throttle
shaft. Remove the VS throttle lever.

Caution: Make sure the components in the spring pack
guide do not fall out when the cover is removed.

Remove the VS spring pack housing cover.

Loosen the set screw in the VS throttle stop.

Fuel System Variable Speed (VS) Governor Leaking Fuel (5-09)
L10 Page 5-53
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Make sure to remove all of air from the gauge and hose.

Drive the truck down a level road with a loaded trailer.

Drive the truck in high or top gear and above the torque
peak speed to establish a target rail pressure.

Engage the service brakes and put the throttle in wide
open position.

Fuel System Throttle Response Time by Road Test (5-18)
L10 Page 5-83
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Injection Timing ............................................................................................................................................. 7-161
Install the Timing Tool.............................................................................................................................. 7-161

JacobsW Engine Brake
Check.......................................................................................................................................................... 7-175
Replace....................................................................................................................................................... 7-178
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Section 8 - Engine Testing (‘‘In-Chassis’’)
Section Contents

Page
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Engine Run-In Procedure ‘‘In-Chassis’’ (On and Off-Highway Vehicles) ......................................................... 8-9
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Engine Testing (‘‘In-Chassis’’)
Service Tools................................................................................................................................................... 8-2
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*General Engine Test Specifications and Procedures...................................................................................... 8-3

Section 8 - Engine Testing (‘‘In-Chassis’’)
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