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i04663940

Rocker Shaft - Assemble

SMCS - 1102-016

Assembly Procedure

Table 1

Required Tools

Tool Part Number Part Description Qty

A 1P-1855 Retaining Ring Pliers 1 

1. Ensure that all components are clean and free from wear or damage. Refer to Specifications, 
"Rocker Shaft" for more information. If necessary, replace any components that are worn or 
damaged. 

Note: Ensure that all oil holes are free from blockages. 

2. Lubricate all of the components with clean engine oil before assembly. 



Illustration 1 g02867541

3. If necessary, install nuts (9) and adjusters (10) onto the rocker arm assemblies. If the 
original adjusters are reused, ensure that the adjusters are installed in the original positions. 

4. Use Tooling (A) to install retaining ring (1) onto the front end of rocker shaft (8). The front 
end of the rockershaft is identified by the mark at Position (X). Ensure that the mark at 
position (X) is upward. 

Improper assembly of parts that are spring loaded can cause bodily 
injury. 

To prevent possible injury, follow the established assembly procedure 
and wear protective equipment.

5. Install spring (6) onto rocker arm (4). Install plugs (7) onto rocker shaft (8). 

6. Install washer (2), rocker arms (3), brackets (4), and springs (5) onto rocker shaft (8). 



Improper assembly of parts that are spring loaded can cause bodily 
injury. 

To prevent possible injury, follow the established assembly procedure 
and wear protective equipment.

7. Install washer (11). Use Tooling (A) to install retaining ring (12) onto the rear end of rocker 
shaft (8). 

End By:

a. Install the rocker shaft and pushrods. 
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Rocker Shaft and Pushrod - Install

SMCS - 1102-012; 1208-012

Installation Procedure

1. Ensure that all components are clean and free from wear or damage. Refer to Specifications, 
"Rocker Shaft" for more information. Replace any components that are worn or damaged. 

Illustration 1 g02867022



Illustration 2 g02867180

2. Apply clean engine oil onto pushrods (7) and valve arm bridges (6). Install pushrods (7) into 
the cylinder head. Install valve arm bridges (6) onto the valve stems. 

3. Install rocker shaft assembly (5). 

4. Install nuts (4). Begin at the center of the rocker shaft assembly and work toward the ends. 

Note: To avoid distortion of the rocker shaft assembly, each nut should be tightened by a 
quarter of a turn at one time. Repeat the procedure until all nuts are tightened. 

5. Tighten nuts (4) to a torque of 52 ± 3 N·m (38.4 ± 2.2 lb ft). 

Illustration 3 g02867016

6. If necessary, install electronic unit injectors (3). Refer to Disassembly and Assembly, 
"Electronic Unit Injector - Install". 

7. Install nozzle clamps (2). Install nuts (1). Tighten nuts (1) to a torque of 25.5 ± 1.5 N·m 
(18.8 ± 1.1 lb ft). 

8. Refer to Specifications, "Rocker shaft and Pushrod" for more information. 

9. Refer to Systems Operation, Testing and Adjusting, "Engine Valve Lash - Inspect/Adjust" 
for the correct procedure. 

End By:

a. Install the valve mechanism cover. 
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Cylinder Head - Remove

SMCS - 1100-011

Removal Procedure

Start By:

a. Remove the exhaust manifold. 

b. Remove the inlet manifold. 

c. Remove the fuel injectors. 

d. Remove the rocker shaft and pushrods. 

Illustration 1 g02866421

1. Remove tube assembly (1). 



Illustration 2 g02866542

Illustration 3 g02866434

Cylinder head tightening sequence

2. Gradually loosen cylinder head bolts (2) in reverse numerical order to the sequence that is 
shown in Illustration 3 to prevent distortion of the cylinder head. 

3. Remove cylinder head bolts (2). 



Illustration 4 g02866543

Illustration 5 g02866764

NOTICE

Place the cylinder head on a surface that will not scratch the face of the 
cylinder head.

4. Use a suitable lifting device to remove cylinder head (3). The weight of cylinder head (3) is 
approximately 34 kg (75 lb). 

Note: Do not use a lever to separate the cylinder head from the cylinder block. Take care 
not to damage the machined surfaces of the cylinder head during the removal procedure. 
Avoid contamination of the cylinder bores with coolant or with debris. 

5. Remove gasket (4). 
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Cylinder Head - Install

SMCS - 1100-012

Installation Procedure

Table 1

Required Tools

Tool Part Number Part Description Qty

A    

138-7575    Link Bracket    2    

8T-4189 Bolt    2    

8T-4121 Hard Washer    2    

B    -    Guide Bolt
(M12 x 1.75 by 100 mm)    2    

C    -    Straight Edge    1    

1. Thoroughly clean the mating surfaces of the cylinder head and the cylinder block. Ensure 
that there is no debris in the cylinder bores, the coolant passages, or the lubricant passages.

2. Inspect the mating surface of the cylinder head for distortion. Refer to Specifications, 
"Cylinder Head" for more information.

3. Inspect the dowels for damage. If necessary, replace the dowels in the cylinder block.



Illustration 1 g02866543

Illustration 2 g02866764

NOTICE

Place the cylinder head on a surface that will not scratch the face of the 
cylinder head.



4. Install a new gasket (4) . Refer to Table 2.

5. Use a suitable lifting device to install cylinder head (3) . The weight of cylinder head (3) is 
approximately 34 kg (75 lb).

Note: Ensure that the cylinder head and the gasket are aligned with the dowels on the 
engine block.

Illustration 3 g02866542

Illustration 4 g02866434

Cylinder head tightening sequence

6. Apply clean engine oil onto cylinder head bolts (2) . Install cylinder head bolts (2) . 
Gradually tighten cylinder head bolts (2) in the sequence that is shown in Illustration 4 to 
prevent distortion of the cylinder head.




