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2.  Inspection and adjustment

22

2. Inspection and adjustment

2.1 Periodic maintenance schedule
The engine periodic inspection timing is hard to determine as it varies with the application, load status,
qualities of the fuel and lubricating oils used and handling status. General rules are described here.

*) EPA allows to maintain the emission related parts every 1,500 or 3,000 hours as shown in 1.6.3 of chapter1.

�: User-maintenance : Parts replacement �: Shop-inspection

Classification Item Daily

Maintenance period

Every
50

hours

Every
250

hours or
3

months

Every
500

hours
or 6

months

Every
1000
hours
or one
year

Every
2000
hours
or two
years

Whole Visual check around engine �

Fuel oil
system

Fuel tank level check and fuel supply �

Fuel tank draining �

Water separator (Option) draining �

Bleeding the fuel system �

Water separator cleaning �

Fuel filter element replacement

Lubricating
oil system

Lube oil level check and replenishment �

Lube oil replacement

1st time
2nd time

and
thereafterLube oil filter replacement

Cooling
water

system

Coolant water level check and
replenishment �

Radiator fin cleaning �

V-belt tension check
�

1st time

�
2nd time

and
thereafter

Coolant water replacement
Coolant water path flushing and 
maintenance

Rubber
house

Fuel pipe and coolant water pipe
inspection and maintenance � �

Governor Inspection and adjustment of governor 
lever and accelerator � � �

Air intake
system

Air cleaner cleaning and element 
replacement �

Diaphragm assy inspection �
(2 years)

Turbocharger blower cleaning* �*

Electrical
system

Warning lamp & instruments function 
check �

Battery electrolyte level check and battery 
recharging �

Cylinder
head

Intake/exhaust valve head clearance 
adjustment �

Intake/exhaust valve seat lapping �

Fuel
injection pump 

and
nozzle

Fuel injection nozzle pressure inspection �*
Fuel injection timing adjustment
Fuel injection pump inspection and 
adjustment

�*
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5.  Lubrication system
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5. Lubrication system

5.1 Lubrication system diagram

Note: It varies in the specifications of each model whether Oil cooler, Piston and Turbo charger of the * mark
are attached.

(R.1)

Oil cooler

Piston

Bypass valve

Oil pressure
swich

Intermediate
gear shaft

Regulator
valve

Oil pump

Oil suction pipe
(strainer)

Camshaft
bearing

Rocker arm
bearing

Rocker arm

Tappet
Cam face

Crank pin

Crank
journal

Fuel injection
pump

Turbo charger

Cylinder body Main gallery

Oil pan
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1. The Fuel Injection Timing of MP-pump is made by means of 
adjusting the bottom clearance of the Cam ie. adjustment of the 
Pre-stroke of the plunger , as follows. 

2. The adjustment of the clearance shall be made at cam-top 
position in order to get the reliable     and easier method. 
Therefore herein after we will mention that “The adjustment of 
the bottoms clearance (of the Cam)”. 

3. First of all , put the JIG of the bottom clearance measurement 
on the standard gauge(W/”A”- measurement). Then set the 
O-point of the dial gauge. 

4. Next adjust the clearance by shims into the standard after 
measuring the bottom clearance A* with JIG (Dial gauge)(Refer 
to the attached sheet)*Measurement between upper surface of 
the Barrel and upper surface of the plunger at Cam bottom 
position

 

Dial gauge

A

Bottom clearance gauge

A

Shim

Plunger

Barrel
Bottom clearance gaug

PREVIE
W

 - 
YOUFIX

THIS
.C

OM

Download full manual at youfixthis.com



Inspection and Maintenance- 
without gauges

• Discussion of Inspection & Maintenance Survey Results

• Visual Inspection - System Off

• Electrical System Inspection

• Performance Inspection - Engine Running

• Heater System Inspection

• Preventive Maintenance Worksheet

• Chapter Review

Discussion of Inspection & Maintenance Survey Results
There are three reasons for regular inspection and maintenance procedures:

1. They save money in the long run by reducing down time and often 
prevent more costly repairs.

2. They help to insure driver comfort and safety.
3. They add to your store of knowledge about these systems and main-

tain your level of efficiency.

About half of all heavy duty vehicles have air conditioners. Surveys of AC system 
owners find that over 30% of the systems are serviced every six months or less, and 
another 62% are serviced at least once a year.

The survey also covered how often the different components required maintenance. 
Figure 7.1 below shows survey finding percentages. Failure of any of the AC compo-
nents listed in the survey could cause a system to malfunction or stop cooling.

INSPECTION & MAINTENANCE SURVEY

Note: The above survey results may not apply to your situation. Actual 
operating conditions for the vehicles you service will determine 
or influence maintenance frequency and requirements.

The following inspection procedures should take about 15 to 20 minutes, longer if 
corrective steps, part replacement or adding refrigerant is necessary. There is a “Pre-
ventive Maintenance Worksheet” you may use at the end of this chapter, Figure 7-9

Click on any of these sub-
ject headings to go directly 

to the page

Figure 7-1
This chart shows mainte-
nance frequency, lists key 
parts and how often they 
require maintenance.
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Overview of System Operation
• Truck and Heavy Equipment Systems

• Air Conditioner-System Operation

• Heater System Operation

• Environmental Effects on System Operation

• Chapter Review

Truck and Heavy Equipment Systems
A variety of HVAC systems are in use today, some old and some new. There are:

• Vehicle manufacturer installed systems
• Owner specified systems
• Add-on systems
• Retrofit systems

The system components come in different colors, shapes, and sizes. They may be 
mounted in or on the cab in varied locations. Owners or fleet maintenance people can 
modify systems by adding controls, auxiliary units or ducts. Major components are 
sometimes replaced due to damage or failure. All systems were, at least originally, 
designed and installed to meet the needs of an operator. Figure 2-1 includes illus-
trations of various AC and Heater systems. They illustrate system advantages and 
disadvantages explained in the paragraphs that follow.

The HVAC system includes both heater and air conditioner components, usually 
a common control, and air ducts. The system cools the cab by removing heat energy. 
It removes moisture from damp air in the cab and adds fresh outside air to the cab. In 
this way, the operator can work comfortably in all kinds of weather.

A sleeper unit, built in or added on, increases the air volumes in the cab. The air 
conditioner or heater must circulate and cool or heat a larger amount of air. This is ac-
complished by routing ducts and controls to the sleeper compartment as part of system 
design. Components may be increased in size to handle the larger cab air volume. A 
bigger heater core, air conditioning evaporator coil, condenser, blower or fan may be 
included. Often, on long haul trucks, auxiliary air conditioning and heater components 
and controls are added. The objective remains the same, to move heat energy and 
maintain occupant comfort.

Click on any of these 
subject headings to go 

directly to the page
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As the spring lever and control lever are mounted on the same shaft, when the control lever is turned towards full, the 
governor spring is pulled and the load gradually increases. 
Since the tension lever can move freely around the governor shaft on the player bearing, as speed increases and the 
shifter is pushed to the left�the tension lever rotates clockwise, and when speed decreases�the tension lever rotates 
counterclockwise. 

The governor lever rotates smoothly on the second shaft installed on the tension leveb. The bottom part of this lever is in 
contact with the sleeve through the shifter, which is in contact with the bottom of the tension lever through the excess fuel 
spring. It therefore moves with the tension lever according to increases�decreases in engine speed. �

�

The top of the governor lever is connected to the fuel pump control rack through the governor link. The movement of the 
lever controls the volume of fuel injected by the pump. When speed increases the lever rotates clockwise to cause the 
control rack to reduce fuel and when speed decreases the lever rotates counterclockwise to cause the control rack to 
increase fuel, thus engine speed is controlled. 

�

The top of the tension lever comes in contact with the stopper built into the top of the governor case to limit the maximum 
fuel injection volume. 

�

(1) Shape of control and stop levers  
The control and stop levers that operate the governor � have different shapes depending on engine design and �
method of attachment, as seen in the pictures below. 
The motion of the control lever is regulated by the maximum speed adjustment bolt and the idling adjustment bolt. This 
maintains the necessary engine speed. 

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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2.  Inspection and Adjustment

48-2

 (Supplementary explanation 1)
The installation angle of the fuel pump is as follows.

(Supplementary explanation 2)
When fuel injection timing is advanced or delayed, the
installation angle of the fuel pump is adjusted.
When fuel injection timing is advanced for example at
0.5 degrees(cam), loosen the nuts, which fix the fuel
pump on the gear case, and turn the fuel pump body in
the inside direction of the cylinder block at 0.5
degree(cam), and tighten the pump installation nuts.
And, when fuel injection timing is delayed, a pump is
turned in that reverse direction.

(R.1)

Model Installation angle
� (deg.)

3TNV82A to TNV88 25

4TNV94L/98/106 (T) 13

4TNV106 (T) 11.5

Fuel pump installation angle

Cylinder block side

Injection timing adjustment

Cylinder block side

Pump installation bolts

Advanced
Delayed
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9.  Starting motror

155

9.1.8 Characteristic test
Since the characteristics can be checked roughly by means of a simple no-load test as explained below.
NOTE: Complete the test quickly since the rating of the starting motor is 30 seconds.

(1) No-load test
Fix the starting motor on a test bench and connect wiring as shown in Fig.31. When the switch is closed, a
current flows in the starting motor, which is rotated at no-load. Measure the current, voltage and number of
revolutions then and check if they satisfy the specified characteristics.
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