Mechanical Assembly

Name ____________________________
         X 148
Note:  All metal components in an engine that move and touch other metal components, such as the crankshaft, piston, camshaft, connecting rod, valves, lifters, etc. need OIL.  Oil prevents these parts from grinding against one another and causing damage.  Be sure to lubricate these parts with oil before they are installed.

Also, be sure that the threads on all bolts and screws are clean and not damaged. If you find damaged threads or bolts, see your teacher. Do not assemble engine with damaged or incorrect screws and bolts.  Always CHECK YOUR SPECIFICATIONS!
1. Assemble the piston, pin, and connecting rod assembly using oil, and lock the pin in place using the 2 piston pin retainers.  Show the piston & connecting rod assembly to your teacher before you install it in the cylinder.

Oil _____   Pin Retainers _____  Rings Position _____  

CHECK POINT _________
2. Install the crankshaft with the pointed end entering the crankcase first. (oil it) 

3. Install the piston using the piston ring compressor as demonstrated by your teacher. (oil it) 

4. Install the connecting rod cap so that the connecting rod and crankshaft are attached to one another.  Make sure the tabs on the connecting rod and cap are on the same side and facing outward (oil it)

Torque the connecting rod bolts to ___​____ inch pounds as demonstrated by your teacher.

Oil _____   Rod Cap _____    Bolt Torque _____ 


CHECK POINT _________
5. Place the engine with the open cylinder facing down and install the lifters. (oil them)

6. Install the camshaft. (oil it)  Make sure that the mark on the camshaft gear lines up with the small dot 
on the crankshaft gear.  This will ensure that the camshaft and crankshaft are working together so 
that the valves open at the correct time.

7. Be sure that the governor shaft is installed, and pinned in place.

Oil ____ Lifters _____  Timing ____  Governor Shaft _____ 
CHECK POINT _________
8. Clean and dry both sealing surfaces of the side cover and cylinder block.  If the side cover gasket is not torn, use it again.  

9. Install the side cover.  Do not force it if it doesn’t seem to fit.  Sometimes the camshaft shifts position, preventing the cover from fitting.  It may take a small amount of “rattling” to get the cover to fit. 

Torque the side cover bolts to ________ inch pounds.
10. Measure the crankshaft end play as demonstrated by your teacher

11. 12. Specified crankshaft end play = ___________Measured crankshaft end play = _____________

12. Oil _____ Seal _____  Bolt torque ______  End play _____ 
CHECK POINT _________
13. Install the valves in their correct holes using the proper valve springs.

14. Measure the valve clearance using a feeler gauge as demonstrated by your teacher.

15. Specified intake valve clearance = _________Measured intake valve clearance = _________

16. Specified exhaust valve clearance = ________Measured exhaust valve clearance = _________

Oil _____ Valves______ Valve clearance ______


CHECK POINT _________
17. Install the valve cover.  

18. Make sure that the cylinder head and cylinder block sealing surfaces are clean and free of any old gasket material.

19. Install the cylinder head and head gasket. 

20. Torque the cylinder head bolts in the correct order (star pattern).

Torque the cylinder head bolts to ______ inch pounds.

Valve cover _____  Cylinder head bolt torque _____  
CHECK POINT 3.0 Hr_________
You are now finished with the engine’s mechanical systems.  Carry on with the ignition system and fuel system units

